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Abstract
Background and objectives: Brucellosis is a zoonosis widely distributed around the world. It is transmitted directly or indirectly
to humans from infected animals predominantly domesticated ruminants and swine. The interest in brucellosis has been increasing
because of the growing phenomena of international tourism and migration in addition to the potential use of Brucella as a
biological weapon.
Methods: In this cross sectional study, A total of 30 cases diagnosed as brucellosis were investigated in terms of spread of
infection, age and sex distribution, clinical and laboratory characteristics and response to different treatment regimens.
Results: Our study revealed a prevalence of 0.61 percent in adults and 0.1 percent in children. Fever with drenching sweats
remained one of the important symptoms of brucellosis. Age groups of 41 to 50 years were more commonly affected by
brucellosis. Males were more affected and showed the history of contact with animals. Brucellosis reacted well with the drug
regimen and showed an overall better prognosis. 40% of the individuals had positive impact of health education on prevention of
Brucellosis.
Conclusions and interpretation: It is concluded that brucellosis is a disease with significantly affecting the age group of 40 to 50
years. Brucellosis was significantly more affected among rural males and those with contact of animals.
Keywords: brucellosis, prevalence, epidemiology, treatment, zoonosis
Introduction
Brucellosis is a zoonotic disease widely distributed around the
world. Half a million new cases are reported worldwide each
year, but according to the World Health Organization, these
numbers greatly underestimate the true incidence of human
disease and brucellosis continues to be of great health
significance and economic importance in many countries.
Brucellosis has been present for millennia [1] and has managed
to elude eradication, even in most developed countries [2, 3].
Gram-negative bacteria of the genus Brucella cause it and
Brucella melitensis is the leading cause of brucellosis in
humans. It is transmitted directly or indirectly to humans from
infected animals predominantly domesticated ruminants and
swine. The illness is characterized by fever, sweats, weakness,
malaise and weight loss often without localized findings.
Brucellosis is also called as undulant fever, Malta fever or
Mediterranean fever.
Prevention of human brucellosis focuses mainly on
elimination of infection in hosts (i.e. goats, cows), along with
hygiene, vaccine, and effecting heating of dairy products and
related foods. The routine pasteurization of milk and milk
products has been the single factor most responsible for the
control of brucellosis. In many cases, human brucellosis can

be an occupational hazard for veterinarians, abattoirs, farmers,
and dairy workers. Because contact with infected materials
can allow organisms to enter through skin lesions and gain
access to the lymphatic system, hygienic precautions are
important. Vaccines developed to prevent this disease in
humans have had limited efficacy and have been associated
with serious medical reactions [4, 5]. Vaccines developed to
prevent and control livestock infection are effective in
reducing the incidence of human brucellosis. Most veterinary
vaccines focus on B. abortus and B. melitensis [6].
The interest in brucellosis has been increasing because of the
growing phenomena of international tourism and migration in
addition to the potential use of Brucella as a biological
weapon. This is because of the general perception that
brucellosis is only seldom encountered in this part of the
world. As the disease has a wide variety of clinical
presentation, an attempt is made in this study to know the
epidemiology and treatment of the disease.
Objectives
The objectives of the present study were to know the
epidemiological distribution of brucellosis and modes of
prevention of brucellosis.
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Procedure
During the study period; all patients fulfilling the inclusion
criteria were subjected to the serological tests and other tests if
necessary were carried out to diagnose brucellosis. A
diagnosis of brucellosis was made according to the CDC
criteria. Patients who are diagnosed to have brucellosis were
examined according to the performa to study the age and sex
diatribution, contact with animals and other relevant
epidemiological data were gathered after obtaining informed
written consent. The ethical clearance had been obtained from
the institutional committee authorized for the study.
The present study was conducted in KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum and the
findings obtained are tabulated as below. During the study
period, 576 cases were screened for brucellosis and 30 cases
of brucellosis were diagnosed. These 30 cases were studied
for the following observations. Out of these 30 cases, 27 cases
were from the medical wards and 3 cases were from pediatric
wards. Total number of admissions during this period was
4279 in medical wards and 2784 in pediatric wards.

females, male to female ratio been 3:1. We observed that the
rural dwellers, 26 patients (86.66%) were more commonly
affected than the urban dwellers, 4 patients (13.33%). In the
present study, 27 patients had history of contact with animals,
while 3 patients did not have history of contact with animals.
In the present study, history of raw milk consumption was
present in 9 patients whereas 23 patients did not have history
of raw milk consumption. In the present study, acute
presentation of brucellosis was seen in 19 patients (63.33%),
sub acute in nine patients (30%) and chronic in two patients
(6.66%). Out of the 30 patients, majority presented with fever27 patients (90%). Other common presentations were night
sweats in 20 patients(66.66%), arthralgia in 16
patients(53.33%), generalized body ache and loss of appetite
in 15 patients(50%), low back ache in 14 patients(46.66%),
headache in ten patients(33.33%) and weight loss in five
patients(16.66%). Other minor symptoms observed were
cough/dyspnea in two patients (6.66%), rashes in two patients
(6.66%) and vomiting in one patient (3.33%). In the present
study, majority of the patient’s, i.e. 27 patients (90%) had
fever. Hepatosp lenomegaly was seen in eight patients
(26.6%), osteoarticular signs in eight patients (26.6%),
splenomegaly in seven patients (23.33 %), hepatomegaly in
four patients (13.33%), and lymphadenopathy in four patients
(13.33%). Neurological manifestations, orchitis and rashes
were rare manifestations. Ophthalmological signs were not
seen in the present study.
All patients were treated with standard regimen of rifampicin
plus doxycycline for six weeks or streptomycin for three
weeks plus doxycycline for a period of six weeks. 14 patients
were treated with rifampicin plus doxycycline. Nine patients
were treated with streptomycin plus doxycycline. Six patients
of neurobrucellosis which included two cases of chronic
meningitis, three cases of radiculopathy and one case of
myelopathy were treated with the standard regimen plus a
third agent- cephalosporin for a duration of six months. One
case of infective endocarditis was treated with rifampicin,
doxycycline, gentamycin and a fourth agent ceftriaxone for a
duration of six months. Health education in terms of
elimination of host factors, maintaining of hygiene,
vaccination and pasteurization of dairy products played an
important role in control of Brucellosis. 40% of individuals
who received health education showed less prevalence of
brucellosis.

Results
The prevalence of brucellosis in medicine wards was 0.6%
where as in pediatrics ward was 0.1 %. In the present study, it
was found that for every 62 cases of enteric fever there were
ten cases of brucellosis.
In the total of 30 patients, more number of cases i.e. seven
cases each (23.33 %) were in the age groups of 41 to 50 years
and 21 to 30 years. Out of 30 cases, six cases (20 %) were in
the age group 41 to 50 years, five cases (16.66 %) in the age
group 21 to 30 years, three cases (10%) in the age group zero
to ten years and two cases (6.66%) in the age group 51 to 60
years. We did not find any cases of brucellosis after the age of
60 years. We observed that males are more commonly
affected with brucellosis than the females. In our study
23(76.66%) patients were males while 7(23.33%) were

Discussion
576 cases of suspected brucellosis admitted in KLES Dr.
Prabhakar Kore Hospital and Medical Research Centre from
January 2007 to December 2007 were investigated clinically,
serologically, bacteriologically and with other laboratory
investigations to confirm the diagnosis of brucellosis. Out of
the 576 cases, 30 cases were diagnosed as brucellosis
according to the CDC criteria. Of the 30 cases 27 were in the
adult patients and 3 cases were in the pediatric age group. In
the present study, prevalence of brucellosis in adult patients
getting admitted to KLES Dr. Prabhakar Kore Hospital and
Medical Research Centre was 0.61%. Prevalence in the
present study was slightly less compared to the study of
hospitalized patients at GMC, Srinagar [7] which quoted a
prevalence of 0.8% and Mantur et al [8] reported a prevalence

Methodology
We studied a total of 30 patients of brucellosis and observed
for epidemiological distribution and prevention of brucellosis.
This a one year cross sectional study conducted on patients
admitted in KLES Dr. Prabhakar Kore Hospital and MRC,
Belgaum and fulfilling the inclusion criteria formed the
material for the study.
Sample size
A sample size of 30 cases was calculated on the basis of 80
percent of the average number of similar cases admitted to
KLES Dr. Prabhakar Kore Hospital Belgaum over a period of
last three years.
Selection criteria
A clinically compatible case presenting with any of the
following: Fever of more than 10 days, Joint pains, Low
backache, Body ache and generalized weakness were included
in the study, whereas, other diseases known to produce the
symptoms in the present cases (malaria, UTI, upper
respiratory tract infection, tuberculosis, enteric fever, syphilis,
etc) were ruled out by all possible investigations.
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of 1.8% in patients hospitalized at BLDEA, Bijapur.
We observed cases of brucellosis through out the year
although a small peak was observed in the months of June to
August. Calving of animals usually occurs in April and May
in this area, which could explain the peak incidence of
brucellosis in this season in this study. The data clearly
elucidate the endemicity of brucellosis in this area.
Karabay et a [9] have reported a prevalence of 1 percent in
certain areas of Turkey, although another study from Turkey
by Sumer et al [10] and one from Saudi Arabia by Al Sekait et
al11 have reported a higher prevalence of 3.2% and 4.5%
respectively. The difference in endemicity may be due to the
prevalent practices in the population and also the incidence of
brucellosis in the community.
In this study more number of cases were seen in the age group
of 11 to 50 years; which is in accordance with the study by
Savas et al [12] of Turkey and Mantur et al [7] of Bijapur, India.
This reflects the magnitude of the socioeconomic impact of
brucellosis in this area, as it affects mainly the most
productive group in the community.
In the present study males were more commonly affected than
females. This is in accordance with the study by Mantur et al
[7]
. However in the study by Savas et al [12], females were more
commonly affected than males. This is probably due to the
fact that outdoor activities and contact with animals is more in
males than in females in our region.

In this study, most cases were from rural areas; indicating that
brucellosis is still a disease of the rural population. This is in
accordance with the study by Savas et al [12]. We made an
attempt of finding the source of infection in our study patients
and found that 90 % of the patients had history of close
contact with animals and 30% of the patients had history of
raw milk consumption.
Conclusion
The present study was conducted in the KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum on
patients with brucellosis and it was concluded as following;
Prevalence of brucellosis in admitted patients was 0.61 % in
adults and 0.1 % in children. All patients responded to either
rifampicin plus doxycycline or rifampicin plus streptomycin
regimen. Over all prognosis was good and none of the patients
expired. Brucellosis should be considered as a differential
diagnosis in all cases of pyrexia of unknown origin, low
backache, arthralgia, sciatica and in all cases of progressive
weight loss.
Table 1: Status of patients admitted with Brucellosis
Year
Ward Total admissions No. of brucellosis %
Jan 07 – Dec 07 Medicine
4279
27
0.63
Jan 07 – Dec 07 Pediatrics
2784
03
0.1

Fig 1: Age-wise distribution of cases
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Abstract: Viral gastroenteritis is one of the most frequently occurring medical illnesses
all over the world, especially in developing countries. Although, clinical features of viral
gastroenteritis are generally limited to the intestine, they may also extend beyond the
gastrointestinal tract, which could be life threatening and fatal. The etiology of viral
gastroenteritis in adults usually remains unclear. The aim was to investigate the etiology
and clinical profile among adult patients with acute viral gastroenteritis. Patients (100)
underwent investigations including, hemoglobin test, urine examination, fasting blood
sugar, liver function test, renal function test, and serum electrolytes. Stool specimens
were tested for rotavirus and adenovirus using the rapid kit test. The categorical and
continuous data were compared using chi-square test and student t-test, respectively. At
95% confidence interval, p ≤ 0.05 was considered as statistically significant. Of the 100
gastroenteritis patients, 26 patients were diagnosed positive for viral gastroenteritis. The
leading cause of viral gastroenteritis was rotavirus (22) followed by adenovirus (4) and
rotavirus-adenovirus co-infection (2). Diarrhea (100) was the major clinical feature.
Incidence of gastroenteritis was mainly observed in patients (41) below 30 years of age.
Acute viral gastroenteritis was significantly associated with the clinical features
including vomiting, fever, dehydration, and reduced urine output; and biochemical
parameters including renal and hepatic function abnormalities (p < 0.001). The study
concluded that rotavirus, followed by adenovirus, can cause severe gastroenteritis and is
an important etiologic agent in hospitalized adult cases of gastroenteritis.
Keywords: Acute viral gastroenteritis, adenovirus, adults, rotavirus, systemic
infestation.

INTRODUCTION
Globally, diarrheal illnesses of viral etiology
are reported to be the most common type of diarrheal
illness [1]. Viruses such as rotavirus, adenovirus, and
astrovirus are the most common causative agents of
acute viral gastroenteritis. Although the new calicivirus
is responsible for most of the outbreaks in industrialized
nations, overall, rotavirus continues to be the leading
source of gastroenteritis [1].
In developing countries, 440,000 deaths per
year are reported due to rotavirus-induced viral
gastroenteritis, especially in children. Rotavirus
infection occurs in adults in cases of endemic disease,
epidemics, travel-related disease, and child-to-adult
transmission of infection [2]. Whereas, epidemics,
endemics, and sporadic infections are more commonly
observed with adenovirus infections [3]. The incidence
of rotavirus induced gastrointestinal disease in adults is
2%-5% in western countries including the Netherlands,
Michigan, Thailand, Sweden, Switzerland, and the
United Kingdom [2]. Studies conducted in Japan,
Australia, Indonesia and Mexico reported an increased

Available online: scholarsmepub.com

incidence of 11%-63% in adult patients with viral
gastroenteritis [2].
Etiology of gastroenteritis includes various
bacteria, parasites, and viral pathogens. The wide
diversity of bacterial and viral infections that may cause
diarrhea, complicates the accurate surveillance and
diagnosis, especially in developing countries. In the
developed countries, although gastroenteritis cases have
decreased significantly due to improved sanitation, it
has minimal effect on gastroenteritis of viral etiology
[4].
The clinical presentation of rotavirus
gastroenteritis is believed to be severe when compared
to other types of viral gastroenteritis. The clinical
course starts with a sudden onset of mild fever,
vomiting and loose stools. On an average, vomiting is
observed for 2-3 days and diarrhea lasts for 4-5 days. In
contrast to rotaviruses, adenoviruses present with less
frequent hyperthermia and dehydration. But the
duration of infection is longer along with fever and
vomiting. The clinical spectrum of rotavirus disease
varies from asymptomatic infection to acute, severe,
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dehydrating diarrhea, including vomiting, which can be
fatal [5]. Severe gastroenteritis leading to
hospitalization and death is more frequently observed in
adults and elderly patients [6].

device (Standard Diagnostics, Inc., Republic of Korea).
Based on the etiology, patients were divided into two
groups: viral gastroenteritis positive and viral
gastroenteritis negative.

Rapid antigen testing of the stool, either by
EIA or latex agglutination tests, is used to aid in the
diagnosis of rotavirus infection [7]. The rapid antigen
detection tests have ensured rapid diagnosis with high
sensitivity and specificity (> 98% sensitivity and
specificity) in several infectious diseases, including
viral gastroenteritis [7]. The antirotavirus antibodies
(IgM and IgA) excreted in the stool after the first day of
illness can remain positive for 10 days after primary
infection and longer after reinfection; therefore, they are
more accurate in the diagnosis of gastroenteritis of viral
etiology [8].

Data Analysis
The data were coded and entered into a
Microsoft Excel Worksheet. Student t-test, Chi-square
test, and Fischer’s exact test were used to compare the
continuous and categorical data. At 95% confidence
interval, p ≤ 0.05 was considered as statistically
significant.

Although gastroenteritis in adults implicates a
major burden on the patients and the health care system,
only a minority of the researchers have explored and
investigated this study criterion so far [9]. Therefore,
the present study was an attempt to investigate the
etiology and clinical profile among adult patients with
acute viral gastroenteritis.
MATERIALS AND METHODS
Study Design
The study was a cross-sectional randomized
study conducted for 1-year from January 2011 to
December 2011. A total of 100 patients aged more than
18 years were included in the study. Patients with a
history of passing more than three episodes of stools per
day with a decrease in stool consistency and increase in
stool urgency and/or vomiting and/or abdominal
discomfort, and diarrhea for less than 2 weeks were
included in the study. Patients with noninfectious
causes of acute diarrhea, dysentery, and those proven
positive for bacterial and parasitic infection by
microscopy, stool hanging drop test, and stool culture
were exempted from the study. Before the
commencement of the study, ethical clearance was
obtained from the Institutional Ethical Committee.
Data collection and clinical tests
After explaining the purpose of the study,
written consent was obtained from the patients. The
data were recorded in a predesigned and pretested
proforma. Patients were subjected to routine
investigations including hemoglobin test, chest X-ray,
urine examination, serum creatinine, fasting blood sugar
and complete biochemical profile including liver
function tests (serum bilirubin-total and direct, serum
aspartate aminotransferase (AST), serum alanine
aminotransferase (ALT), renal function test (blood urea
and serum creatinine levels), and serum electrolytes test
(serum sodium and potassium levels). The stool
samples were collected in a sample collection tube. The
diagnosis of viral etiology (rotavirus and adenovirus)
was determined by SD Bioline Rota/Adeno rapid test
Available online: http://scholarsmepub.com/sjm/

RESULTS
Of the 100 acute gastroenteritis patients, viral
gastroenteritis was observed in 26 patients. The leading
cause of viral gastroenteritis was rotavirus (22)
followed by adenovirus (4) and rotavirus-adenovirus
coinfection (2). Among the clinical features, diarrhea
was observed in all of the patients (100) as defined by
the inclusion criteria, followed by vomiting (51),
dehydration (37), fever (34), and reduced urine output
(32). The severity of dehydration was determined by
assessing the skin elasticity (37), tongue appearance
(37), and patient’s appearance (37). Female
predominance (51) was observed in the incidence of
acute gastroenteritis, and higher number of patients (41)
were observed below 30 years of age.
Majority of the patients had liver (89) and
renal function (73) abnormalities followed by
electrolyte imbalance in few patients (12). Analysis of
liver function tests revealed abnormal levels of total
bilirubin (18), direct bilirubin (71), SGOT (55) and
SGPT (40) in patients with acute gastroenteritis. Also,
the levels of blood urea (66) and serum creatinine (50)
were abnormal in the patients with renal function
abnormalities. Among electrolytes, abnormal levels of
serum sodium (8) and potassium (4) were observed in
the patients.
Association of acute viral gastroenteritis with
clinical features
In the present study, of the 100 acute
gastroenteritis cases, vomiting was observed in 51
cases, wherein, 22 patients were of viral etiology and 29
were of non-viral etiology. A highly significant
association was observed between vomiting and acute
viral
gastroenteritis (p < 0.001). The
clinical
presentation of fever was observed in 34 patients, in
which 17 patients each were found in acute viral
gastroenteritis and nonviral gastroenteritis groups.
Fever was significantly associated with acute viral
gastroenteritis (p < 0.001). Reduced urine output was
observed in most of the acute viral gastroenteritis cases
(21) as compared to non-viral gastroenteritis cases (11),
establishing a highly significant association between
reduced urine output and acute viral gastroenteritis
(p < 0.001). Similarly, dehydration was observed in
many of the acute viral gastroenteritis cases (21) when
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compared to non-viral gastroenteritis cases (16), with a
highly significant association between the presence of
dehydration and acute viral gastroenteritis (p < 0.001).
A significant association was observed between acute
viral gastroenteritis and renal (p = 0.009) and liver

function (p < 0.001) abnormalities as well. Abnormal
renal (24) and liver function (24) was observed in most
of the acute viral gastroenteritis cases when compared
to the acute non-viral gastroenteritis cases with renal
(49) and liver (7) abnormalities (Table-1).

Table-1: Association between acute viral gastroenteritis and clinical characteristics
Viral gastroenteritis
Variable
p-value
Positive, n (%) Negative, n (%)
Present
22 (43.14)
29 (56.86)
Vomiting
< 0.001*
Absent
4 (8.16)
45 (91.84)
< 37.5
9 (13.64)
57 (86.36)
Fever
< 0.001*
> 37.5
17 (50)
17 (50)
Normal
5 (7.35)
63 (92.65)
Urine output
< 0.001*
Reduced
21 (65.63)
11 (34.38)
Present
6 (42.86)
8 (57.14)
Abdominal pain
0.121
Absent
20 (23.26)
66 (76.74)
Present
21 (56.76)
16 (43.24)
Dehydration
< 0.001*
Absent
5 (7.94)
92.06 (63)
Normal
2 (7.41)
25 (92.59)
Renal function abnormality
0.009
Abnormal
24 (32.88)
49 (67.12)
Normal
2 (2.90)
67 (97.10)
Liver function abnormality
< 0.001*
Abnormal
24 (77.42)
7 (22.58)
Normal
21 (23.86)
67 (76.14)
Electrolyte imbalance
0.187
Abnormal
5 (41.67)
7 (58.33)
*
statistically significant
In the renal function tests, there was significant
increase in levels of blood urea (63.31 ± 16.14 vs. 42.30
± 23.93 mg/dL; p<0.001) and serum creatinine (1.54 ±
0.45 vs. 1.16 ± 0.42 mg/dL; p<0.001) in patients with
positive viral etiology as compared to patients with nonviral etiology of acute gastroenteritis (Table-2).
In this study, a significant increase was also
observed in the levels of direct bilirubin (1.00 ± 0.48 vs.
0.75 ± 0.34 mg/dL; p = 0.005) and total bilirubin (0.63 ±

0.38 vs. 0.44 ± 0.29 mg/dL; p = 0.014) in patients with
viral gastroenteritis when compared to patients with
non-viral gastroenteritis. A significant increase was
observed in the liver transaminases including SGOT
(80.38 ± 50.38 vs. 35.78 ± 33.57 mg/dL; p<0.001) and
SGPT (90.96 ± 48.63 vs. 50.41 ± 49.62 mg/dL;
p<0.001) in patients with positive viral etiology for
gastroenteritis as compared to nonviral gastroenteritis
(Table-2).

Table-2: Comparison of mean values of renal and liver profile in viral gastroenteritis
Viral gastroenteritis
Variable
p-value
Positive (Mean ± SD) Negative (Mean ± SD)
Blood urea (mg/dL)
63.31 ± 16.14
42.30 ± 23.93
< 0.001*
Renal profile
Serum creatinine (mg/dL)
1.54 ± 0.45
1.16 ± 0.42
< 0.001*
Serum bilirubin-Direct (mg/dL)
1.00 ± 0.48
0.75 ± 0.34
0.005*
Serum bilirubin-Total (mg/dL)
0.63 ± 0.38
0.44 ± 0.29
0.014*
Liver profile
SGOT (mg/dL)
80.38 ± 50.38
35.78 ± 33.57
< 0.001*
SGPT (mg/dL)
90.96 ± 48.63
50.41 ± 49.62
< 0.001*
*
statistically significant; SGOT, Serum aspartate aminotransferase; SGPT, Serum alanine aminotransferase
DISCUSSION
The present study aimed at evaluating the
clinical profile of acute viral gastroenteritis in adult
patients and to assess its systemic manifestations
through the evaluation of the biochemical parameters.
Rotavirus infection followed by adenovirus infection
were the leading causes of acute viral gastroenteritis.
Due to the high incidence, morbidity, and mortality,
studies are usually carried out involving the pediatric
Available online: http://scholarsmepub.com/sjm/

age-group, whereas the trials in adults are limited. In a
study conducted by Huh et al., in 10,028 samples of
different age-groups, 29% were of viral etiology with
19.3% of rotavirus infection and 0.007% of adenovirus
infection [10]. Similarly, Akan et al., conducted a study
in 672 patients reported 18.7% cases with rotavirus
positivity, 8.9% cases with adenovirus positivity and
4.4% cases with rotavirus-adenovirus coinfection [4].
These findings are in accordance with the rotavirus and
109

Prakash Babaliche & Pallavi Goswami., Saudi J. Med., Vol-3, Iss-3 (Mar, 2018): 107-111
adenovirus positivity results observed in the present
study.
In the present study, patients were most
commonly observed below 30 years of age, followed by
30–45 years of age. In a study conducted by Akan et al.,
63.3% patients were observed below 14 years of age
followed by 35% patients observed among age-group of
15–64 years and 11% in the geriatric age-group [8]. A
female predominance was observed in the present
study, in contrast to the findings observed in the study
conducted by Akan et al., wherein a male predominance
was observed (52.7%) [8].
In the present study, vomiting, fever,
dehydration, and reduced urine output were observed
more frequently in viral gastroenteritis cases when
compared to non-viral gastroenteritis cases. Also, in the
study by Coffin et al. rotavirus induced gastroenteritis
was more related to vomiting, fever, and diarrheavomiting coexistence [11]. The present study suggests a
high association between vomiting and acute viral
gastroenteritis. Present study findings are in accordance
with the study conducted by Akan et al. in which a
significant difference was observed in the incidence of
vomiting between the rotavirus cases and non-rotavirus
cases (p = 0.01) [4]. According to studies conducted by
Kapikian et al., and Ward et al., fever was reported in
17% and 19% of the viral diarrhea cases, respectively
[12, 13]. Also, in the current study a significant
association was established between acute viral
gastroenteritis and fever.
Gastroenteritis of viral etiology, especially that
of rotavirus infection has a more severe clinical
outcome [4, 14]. According to a study by Ackaboy et al.
rotavirus induced viral gastroenteritis can result in an
elevation in the hepatic transaminases suggestive of
extra-intestinal manifestations of viral gastroenteritis
[15].
Similarly, in a study conducted by
Antonopoulos et al, a considerable increase was
observed in the levels of serum creatinine (1.3 ± 0.1
mg/dL vs. 1.0 ± 0.1 mg/dL, p = 0.17) and blood urea
nitrogen (68.7 ± 15.2 mg/dL vs. 38.7 ± 4.4 mg/dL, p =
0.06) in dehydrated patients as compared to controls
[16]. Also, Celik et al. reported a slight increase in the
levels of serum creatinine (0.55 ±0.2 mg/dL vs. 0.53 ±
0.2 mg/dL, p = 0.609) and blood urea nitrogen (15.8 ±
11.3 mg/dL vs. 11.0 ± 3.2 mg/dL, p = 0.047) in acute
rotavirus gastroenteritis patients than in the controls
[17]. The current study results are in conjunction with
these findings, which indicate a significant association
between renal function abnormalities and acute viral
gastroenteritis with abnormal renal function in patients
with positive viral etiology when compared to patients
with non-viral etiology.
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Teitelbaum et al., in their study observed that
20% patients with rotavirus gastroenteritis had
increased levels of liver transaminases [18]. The present
study results are similar to these results, wherein
elevated liver enzymes were more observed in viral
gastroenteritis cases when compared to non-viral
gastroenteritis cases.
The present study revealed an overall
prevalence of viral gastroenteritis as 26%, wherein
rotavirus followed by adenovirus were the important
causative organisms in hospitalised adult patients. Viral
gastroenteritis usually extends beyond the intestine in to
the blood and has the potential to be widely distributed
and cause systemic manifestations, as observed in the
present study. Therefore, it indicates that acute viral
gastroenteritis causes significant morbidity in adults.
The cross-sectional study design possesses as a
limitation in the inference of the study findings to a
large population.
CONCLUSION
The current study indicates that acute
gastroenteritis tends to occur in a severe form in adults
with occurrence outside the gastrointestinal system.
Further, the findings of this study have to be confirmed
involving large sample size. In addition, a follow-up is
required to determine the incidence of rotavirus and
adenovirus gastrointestinal infections in adults and to
evaluate the potentially serious extraintestinal
manifestations.
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Abstract
Background: Silent brain infarctions are considered as a preclinical warning of symptomatic strokes and
multiple deep infarct-relatedbrain damage.Limitation of studies on risk factors and non-specific neurological
symptoms in the Indian population led to the formulation of the present study.
Aim: To evaluate the presence of silent brain infarctions in patients with non-specific neurological symptoms
and association with cardiovascular risk factors.
Methods: This cross-sectional study was conducted from January to December 2010, including patients with
non-specific neurological symptoms (n = 51). General and neurological assessment with Mini-Mental Scale
Examination were conducted after recording the demographic data, body mass index, and cardiovascular risk
factors. T2-weighted magnetic resonance imaging was performed with repetition time of 4500 ms and echo
time of 116 ms. Scans were processed with double-blind method. Particle-enhanced turbidimetric
immunoassay technique was performed for assessing high-sensitivity C-reactive protein.
Results: The major non-specific neurological symptoms were headache (54.90%), dizziness (23.53%),and
vertigo (25.49%). Out of 51 patients, 29.41% were diagnosed with silent brain infarction. Cortical (26.6%)
and sub cortical (73.4%) nature of infarction was recorded. The association of risk factors with silent brain
infarction was not significant.
Conclusion: Patients with non-specific neurological symptoms should be examined for silent brain infarction.
Follow-up study can be conducted with large sample size to evaluate the association of the risk factors with
infarction and stroke.
Keywords: Silent brain infarction; high-sensitivity C-reactive protein; MRI.
Introduction
Silent brain infarctions (SBIs) are the
asymptomatic parenchymal lesions believed to be
caused by occlusion of the small blood vessels (1,

2)

. The asymptomatic nature of SBIs can be
attributable to long-term ischemic tolerance and
chronic ischemic pre conditioning(1). However, it
can be identified only with the help of different
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signals obtained on diffusion-weighted magnetic
resonance imaging (MRI) (1, 2).
SBIs has been associated with an increased risk of
cognitive decline and stroke(3). To prevent such
consequences, it is important to identify,
characterize, and manage SBI. Despite being
asymptomatic, the occurrence of SBIs have been
associated with the development of certain nonspecific neurological symptoms such as dizziness,
forgetfulness, age, and hypertension, as reported
by Hougaku et al(4). Even though several studies
have been conducted on association of migraine
and SBI(5), there is lacuna in studies exploring the
association of other non-specific neurological
symptoms in patients diagnosed with SBI.
Therefore, this study examines the patients with
non-specific neurological symptoms for the
presence of SBIs and is believed to be the first
Indian study to assess the role of these symptoms
in diagnosing SBIs.
In addition, recent studies have focused on the
involvement of inflammatory processes and the
association of risk factors such as obesity,
hypertension, and dyslipidemia in patients with
SBIs(6,7). This study was also conducted to explore
and ascertain the presence of these associations,
especially in an Indian population.
Materials and Methods
This1-year cross-sectional study was conducted
from January to December 2010 at KLE’s Dr
Prabhakar Kore Hospital and Medical Research
Centre, Belgaum. The study included51 inpatients
and outpatients with non-specific neurological
symptoms.
Patients with a history of non-specific
neurological symptoms such as headache, vertigo,
dizziness, tinnitus and syncope, and asymptomatic
during the time of examination were enrolled for
the study. Patients with stroke, infection,
claustrophobia, and the presence of implanted
devices sensitive to strong magnetic fields were
excluded.
The study was conducted in accordance with the
Code of Ethics of the World Medical Association
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(Declaration of Helsinki) for experiments
involving human subjects. Approval for the study
was provided by the Ethical and Research
Committee of Jawaharlal Nehru Medical College,
Belgaum. Written consent was obtained from all
the patients before the start of the study.
Demographic data (sex and age of the patients)
and history of non-specific neurological
symptoms, alcohol consumption, and smoking
were recorded.
Detailed general and neurological examination
was performed by conducting Mini-Mental Scale
Examination (MMSE) followed by routine
investigations of hemoglobin, total and differential
count white blood cell count, erythrocyte
sedimentation rate, urine routine and microscopy,
fasting blood sugar, and lipid profile. MMSE is
performed with the help of questionnaire to
establish the presence of impairment in brain. The
scores allotted for each question is summed at the
end of the examination and the patients are
categorized on the basis of the scores obtained.
Score of 30 indicates minimal degree of
impairment, 25-30 score indicates mild degree of
impairment, 10-20 score and 0-10 score are
indicative of moderate and severe degree of
impairment, respectively (8).
Cardiovascular risk factors including blood
pressure, fasting blood sugar level, serum highdensity lipoprotein level, triglyceride levels, and
body mass index were assessed. Hypertension was
defined as the blood pressure ≥ 140/90 mmHg
according to Joint National Committee VII criteria
(9)
. Diabetes mellitus was defined as the fasting
blood sugar level ≥ 100 mg/dL (International
Diabetic Federation criteria)(10), Dyslipidemia
with serum high-density lipoprotein (HDL) level
< 40 mg/dL, and triglyceride levels > 150 mg/dL
(International diabetic Federation criteria).Body
mass index (BMI)was calculated for all the
patients by recording their weight and height.
Obesity was defined as BMI> 30 kg/m2, according
to WHO criteria(11).
Patients underwent a brain MRI by following the
standard procedure using 1.5-Tesla MRI system
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(Siemens Magnetom Symphony, Siemens Medical
Solutions, USA Inc., Malvern, Pennsylvania).
T2(transverse relaxation time)-weighted coronal
MRI scans employed in the form of dual spinecho pulse sequence were acquired. The
contiguous slices (3-5 mm of thickness) were
obtained from the nasion to the occiput with a
repetition time of 4500 ms and echo time of 116
ms.MR images with slices more than 3 mm thick
were considered for diagnosis of SBIs(12) and
those distinctly separated from circle of Wills’
vessel and having cerebrospinal fluid density on
the subtraction images were suspected as basal
ganglion infarcts. Double-blind method was
followed for processing and analyzing the scans
obtained. The investigators were also masked
from the stroke risk factor of the patients while
analyzing the scans.
Blood samples from the patients were drawn with
minimal traumatic venepuncture for quantification
of high-sensitivity C-reactive protein (hsCRP).The
blood was centrifuged at 3000 rpm for 15 min at
4˚C; the aliquots were stored at −70˚C. hsCRP
was quantified by using particle-enhanced
turbidimetric immunoassay (PETIA)technique
with a sensitivity of 0.5 mg/dL(3). Patients with
hsCRP concentration > 0.3 mg/dL are said to have
higher hsCRP range than normal, indicative of
infections, tissue injury, or non-infectious
inflammatory processes.
Data obtained were tabulated in excel spreadsheet
and expressed as rates, ratios, and percentages.
Mean blood pressure was calculated in terms of
mean ± standard deviation.Fischer exact test using
SPSS 15 was employed for the analysis of data. P
≤ 0.05 was considered as statistically significant.
Results
The demographic characteristics of the patients is
shown in Table 1. The risk factors contributing to
the development of SBI represented shown in
Table 2. Mean blood pressure calculated for 51
patients was 126.1± 14.08 mmHg (systolic) and
77.53 ± 9.65 mmHg (diastolic).MMSE scores
revealed a total of 38 patients demonstrating a
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minimal degree of impairment (MMSE score =30)
and 13 patients with mild to severe degree of
impairment(MMSE score < 30).
Assessment of 51 patients and their neurological
examination with MMSE and MRI revealed the
presence of SBI in 29.41% patients, in which
26.6% of patients had cortical and 73.4% had subcortical SBIs.
The association of distribution of SBI with risk
factors such as triglycerides, hsCRP, age, BMI,
hypertension, and HDL has been shown in Table
3. Out of 51 patients, 33.3% and 50% of patients
had cortical and sub cortical SBI, respectively
with raised hsCRP and triglyceride levels.
However, 66.67% patients with cortical SBI and
50% patients with subcortical SBI had high
hsCRP and low triglycerides levels. .High
triglycerides and low hsCRP was present in 6.25%
patients with cortical SBIs and 33.33%patients
with subcortical SBI. The MMSE revealed mild to
severe degree of impairmentin 75% patients with
cortical SBI and 27.27% patients with subcortical
SBI. No association was observed between the
distribution of SBI with the risk factors.
Table 1. Distribution of demographic variables,
body mass index and history of non-specific
neurological complaints in the patients
Variables
Sex distribution
Male
Female
Age distribution
< 18
18-30
31-45
46-60
≥61
Non-specific neurological symptoms
Headache
Vertigo
Tinnitus
Syncope
Dizziness
Transient motor disturbances
Transient sensory disturbances
Transient loss of memory
Body mass index
< 19.5
19.5–24.99
25–29.99
≥ 30
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Distribution (%)
26 (50.98)
25 (49.02)
2 (3.92)
13 (25.49)
16 (31.37)
10 (19.61)
9 (17.65)
28 (54.90)
13 (25.49)
7 (13.73)
5 (9.80)
12 (23.53)
2 (3.92)
4 (7.84)
6 (11.76)
0 (0)
41 (80.39)
4 (7.84)
6 (11.76)

Page 32235

JMSCR Vol||06||Issue||01||Page 32233-32238||January

2018

Table 2: Distribution of risk factors for development of silent brain infarct
Risk factors

Distribution
(%)
6 (11.76)
1 (1.96)
2 (3.92)
7 (13.78)
31 (60.68)
15 (29.41)
32 (62.75)

Body mass index > 30 kg/m2
Alcohol
Smoking
Hypertension
High density lipoprotein level < 40 mg/dL
Triglycerides level > 150 mg/dL
High sensitivity C-reactive protein level > 0.3 mg/dL

Table 3. Association of silent brain infarcts with risk factors
Risk factors

Silent brain infarct
Cortical (%)
Subcortical (%)

Triglycerides (mg/dL)
<150 mg/dL
2 (50)
>150mg/dL
2 (50)
High density lipoprotein (mg/dL)
> 40 mg/dL
1 (25)
< 40 mg/dL
3 (75)
High sensitivity C-reactive protein (mg/dL)
<3
1 (25)
>3
3 (75)
Age (years)
18–30
1 (25)
31–45
0 (0)
46–60
0 (0)
≥ 61
3 (75)
Hypertension
Present
2 (50)
Absent
2 (50)
2
Body mass index (kg/m )
< 19.5
0 (0)
19.5–24.99
3 (75)
25–29.99
0 (0)
≥ 30
1 (25)

Discussion
The study results showed that non-specific
neurological symptoms were associated with
SBIs. The association of cortical and subcortical
SBIs with various risk factors was also determined
and analyzed to ascertain their importance in
diagnosing and the management of SBIs. This
study is, to the best of our knowledge, the first
Indian study to assess the importance of nonspecific neurological symptoms in diagnosing SBI
in an Indian population.
Hougake et al. first reported the relation of nonspecific neurological symptoms with SBI. They
observed that prevalence of SBI was common in
patients with headache (18%), and forgetfulness
and dizziness (40%). They also reported the
correlation of age, stroke, and hypertension with

6 (54.55)
5 (45.45)
5 (45.45)
6 (54.55)

P value

0.662
0.47

3 (27.27)
8 (72.73)

0.725

2 (18.18)
4 (36.36)
3 (27.27)
2 (18.18)

0.14

5 (45.45)
6 (54.55)

0.87

0 (0)
9 (81.82)
1 (9.09)
1 (9.09)

0.62

SBI(4). In contrast, researchers have argued that it
is the deep white matter lesions on MRI and not
SBIs that produces the dizziness and headache of
non-specific cause (13,14). Further, Gaist et al., in a
recent study, have reported the lack of evidence of
an association between the white matter
hyperintensities, SBIs, and migraine with aura(5).
The present study has, therefore, taken into
consideration the non-specific neurological
symptoms for analyzing their role in the incidence
of SBIs. The most commonly observed nonspecific neurological symptom in the present
study were headache (54.90%), dizziness
(23.53%), and vertigo (25.49%).
Studies reporting the risk factors for SBI have
always implicated hypertension, age, and BMI (1, 2,
7)
. In the present study, HDL, triglyceride, and
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hsCRP levels are the major risk factors for
development of SBIs in the patients along with
BMI and high blood pressure unlike factors such
as smoking and alcohol consumption. The nonspecific neurological symptoms reported in the
present study might have a significant association
with the development of these risk factors (15-17),
which might be the cause of high distribution of
the patients in the current study.
In the current study, higher distribution of patients
with abnormal levels of HDL, triglycerides,
hsCRP, and blood pressure were diagnosed with
SBIs. The association of these risk factors with
SBIs was not statistically significant, which
contrasts with the results of the similar studies on
SBIs(18). Similar results with respect to levels of
triglycerides and low HDL levels in association
with SBI was also reported by Kato et al. (19).
Level of hsCRP is usually reported to be high in
SBI indicating the involvement of inflammatory
processes(20), as is also evident in present study.
However, the level of hsCRP was also not
significant in the study of SBI reported by
Umemura et al. (21) confirming the results of the
present study.
Smaller sample size was among the limitations of
the study. A larger sample size could have helped
in the establishment of the presence/lack of
association of non-symptomatic neurological
symptoms and risk factors with SBI.
Conclusion
The NSNCs evaluated in the study should be
considered for diagnosis of SBIs with or without
the incidence of the risk factors mentioned. The
findings of this study could further be
strengthened by determining the role of these risk
factors with larger smaller size in a follow-up
study. Further, studies can also be conducted to
evaluate the presence of association in patients
presenting with NSNCs and SBI with traditional
risk factors of stroke.
Acknowledgement: None.
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ABSTRACT
BACKGROUND
Human brucellosis is an important but neglected disease in India. It is traditionally described as a disease of protean
manifestations. The aim of this study was to assess the clinical and laboratory characteristics of brucellosis.
MATERIALS AND METHODS
In this cross-sectional study, all patients admitted with symptoms and signs suggestive of brucellosis were screened serologically
for brucellosis by standard agglutination test. A total of 30 cases diagnosed as brucellosis were investigated in terms of spread
of infection, clinical and laboratory characteristics and response to different treatment regimens.
RESULTS
Our study revealed that fever with drenching sweats remained one of the important symptoms of brucellosis. Other common
symptoms were generalized weakness, anorexia, body ache, joint pain and headache. Amongst the signs, hepatomegaly and
splenomegaly were more common whereas lymphadenopathy was seen in only few cases. All patients responded to either of
the drug regimens, namely rifampicin plus doxycycline or rifampicin plus streptomycin. Over all prognosis was good and none
of the patients expired.
CONCLUSIONS
It is concluded that brucellosis is a disease with protean manifestation with no single diagnostic symptom or sign. Brucellosis
should be considered as a differential diagnosis in all cases of pyrexia of unknown origin, low backache, arthralgia, sciatica and
in all cases of progressive weight loss.
KEYWORDS
Brucellosis, splenomegaly, agglutination test, fever.
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BACKGROUND
Brucellosis is a zoonosis widely distributed around the world.
It is transmitted directly or indirectly to humans from
infected animals predominantly domesticated ruminants and
swine. The illness is characterized by fever, sweats,
weakness, malaise and weight loss often without localized
findings.1 Brucellosis is also called as undulant fever, Malta
fever or Mediterranean fever.
The interest in brucellosis has been increasing because
of the growing phenomena of international tourism and
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migration in addition to the potential use of Brucella as a
biological weapon.2,3
Human brucellosis is an important but neglected disease
in India. Only a few recent studies have addressed the
importance of human brucellosis as a human disease
problem in India. Human brucellosis is traditionally described
as a disease of protean manifestations. Alertness of medical
staff and high degree of suspicion is needed to recognize
and diagnose the disease. Patients are often labelled
pyrexia of unknown origin and subjected to various
laboratory tests which do not include Brucella serology. This
is because of the general perception that brucellosis is only
seldom encountered in this part of the world. As the disease
has a wide variety of clinical presentation, an attempt is
made in this study to know the clinical presentation,
diagnosis and complications of the disease.
Objectives
The objectives of the present study were to know the clinical
features and complications of brucellosis.
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MATERIALS AND METHODS
We studied a total of 30 patients of brucellosis and observed
for various clinical manifestations of patients with brucellosis
presented to us and complications of brucellosis. One year
cross sectional study conducted during January 2007 to
December 2007. Among Patients admitted in KLES Dr.
Prabhakar Kore Hospital and MRC, Belgaum and fulfilling the
inclusion criteria formed the material for the study.
A sample size of 30 cases was calculated on the basis
of 80 percent of the average number of similar cases
admitted to KLES Dr. Prabhakar Kore Hospital Belgaum over
a period of last three years. A clinically compatible case
presenting with any of the following: Fever of more than 10
days, Joint pains, Low backache, Body ache and Generalised
weakness were included in the study. Other diseases known
to produce the symptoms in the present cases (malaria, UTI,
upper respiratory tract infection, tuberculosis, enteric fever,
syphilis, etc.) were ruled out by all possible investigations.
Procedure: During the study period; all patients fulfilling
the inclusion criteria were subjected to the serological tests
and other tests if necessary were carried out to diagnose
brucellosis. A diagnosis of brucellosis was made according to
the CDC criteria. Case classification a clinically compatible
case that is epidemiologically linked to a confirmed case or
that has supportive serology (i.e. Brucella agglutination titer
of greater than or equal to 160 in one or more specimens
obtained after onset of symptoms).
Patients who are diagnosed to have brucellosis were
examined according to the performa and other relevant
investigations carried out after obtaining informed written
consent. The ethical clearance had been obtained from the
institutional committee authorized for the study. The
patients underwent the following investigations:-Complete
blood count, Urine routine, Serology (SAT, 2 ME, PS for MP,
QBC for MP, VDRL, Widal, ASLO), Blood culture, Chest X ray.
RESULTS
The present study was conducted in KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum and
the findings obtained are tabulated as below. During the
study year from January 2007 to December 2007, 576 cases
were screened for brucellosis and 30 cases of brucellosis
were diagnosed. These 30 cases were studied for the
following observations.
Out of these 30 cases, 27 cases were from the medical
wards and 3 cases were from paediatric wards. Total number
of admissions during this period was 4279 in medical wards
and 2784 in paediatric wards. In the present study, 27
patients had history of contact with animals, while 3 patients
did not have history of contact with animals. In the present
study, history of raw milk consumption was present in 9
patients whereas 23 patients did not have history of raw milk
consumption. In the present study, acute presentation of
brucellosis was seen in 19 patients (63.33%), sub-acute in
nine patients (30%) and chronic in two patients
(6.66%).Out of the 30 patients, majority presented with
fever- 27 patients (90%). Other common presentations were
night sweats in 20 patients(66.66%), arthralgia in 16
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patients (53.33%), generalised body ache and loss of
appetite in 15 patients(50%),
low back ache in 14
patients(46.66%), headache in ten patients(33.33%) and
weight loss in five patients(16.66%).Other minor symptoms
observed were cough/dyspnea in two patients (6.66%),
rashes in two patients (6.66%) and vomiting in one patient
(3.33%). The present study revealed that total leukocyte
count is not much altered in brucellosis. Majority of the
patients had counts in the normal range. Very few patients
had counts above or below the normal. In the present study,
it was found that ESR was between 20 to 40 mm at the end
of first hour in 12 patients and more than 40 mm at the end
of first hour in 14 patients. It was less than 20 mm at the
end of first hour in only four patients. In the present study,
21 patients had titres in the range of 1:160 to 1:640 and
titres of 1:1280 and above were seen in nine patients. An
attempt was made in this study to correlate the type of
presentation with the standard agglutination titres. When
we did a Pearson’s correlation for the type of presentation
and titres it showed negative correlation (r= - 0.307) which
means that titres were lower in chronic brucellosis than in
acute brucellosis but this difference is not statistically
significant (p=0.099). Chi square test was carried out to see
if there is any significant difference of titres depending upon
the type of presentation. The outcome revealed that there
was no statistically significant difference (p=0.636) across
the groups. Blood culture was done in all the patients. It was
positive in 11(36.66%) cases and negative in 19 patients
(66.66%).
Culture from other tissues /fluids: Bone marrow cultures
were not done in any of the patients. CSF cultures which
were done in two cases of chronic meningitis were negative.
Chest X Ray: Chest x ray did not show any signs specific for
brucellosis in all the thirty patients. The X ray revealed
cardiomegaly in one patient who had presented with
infective endocarditis secondary to aortic regurgitation.
Chest X ray was also normal in the only patient who had
presented with cough. Bone Marrow: Bone marrow study
was done in one patient, although diagnosis of brucellosis
was already established serologically. The bone marrow
study showed a non-specific granulomatous lesion. Liver
Biopsy: Similarly another patient diagnosed to have acute
brucellosis on serology was subjected to liver biopsy and was
found to have non caseating granuloma with Kupffer cell
hyperplasia. ECG: ECG was done in all the 30 patients. It
was normal in 29 patients and only one patient, who was
diagnosed to have aortic regurgitation with infective
endocarditis showed evidence of left ventricular
hypertrophy.
Variable
H/o contact with
animals
H/o raw milk
consumption
Type of
presentation
Complications

Yes
No
Yes
No
Acute (< 2 months)
Sub-acute (2-12 months)
Chronic (> 12 months)
Neurobrucellosis
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90
03
10
9
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70
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9
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2
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6
20
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Skeletal brucellosis
Infective endocarditis
Epididymo orchitis

6
1
1

20
3.33
3.33

Table 1. Clinical Presentation of Brucellosis

1:
1:
1:
1:
1:
1:
1:
P
160 320 640 1280 2560 5120 10240
Acute
2
5
5
3
2
1
1
Sub4
0
3
2
0
0
0 0.636
acute
Chronic 1
0
1
0
0
0
0

epididymo-orchitis in brucellosis is estimated at 2%-20%.12
Khan13 investigated 100 patients with brucellosis in Saudi
Arabia and found testicular involvement in 6%. In the
present study, epididymoorchitis occurred in 3.33% of all
patients with brucellosis.

Titre/

Table 2. Titres According to the Type of Illness

DISCUSSION
576 cases of suspected brucellosis admitted in KLES Dr.
Prabhakar Kore Hospital and Medical Research Centre from
January 2007 to December 2007 were investigated clinically,
serologically, bacteriologically and with other laboratory
investigations to confirm the diagnosis of brucellosis. We
made an attempt of finding the source of infection in our
study patients and found that 90 % of the patients had
history of close contact with animals and 30% of the patients
had history of raw milk consumption. In the present study,
acute and sub-acute type of presentation was more
commonly seen than chronic presentation; which is in
accordance with the Savas et al4 study. In our study,
symptoms like fever, sweating, generalized body ache,
arthralgia, headache and low back ache were more
commonly observed symptoms. Less commonly observed
symptoms were cough, dyspnea and vomiting. This is almost
similar to the study carried out by Savas et al 4 and Mantur
et al.5 Skin manifestations were more in our patients as
compared to Mantur et al5 and Savas et al.4 Patients
presenting with eye manifestations and psychotic
manifestations were not seen in this study which was seen
by Buchanan et al and Lulu et al. However the incidence of
the same in their study, was also much less.
Standard agglutination titres were positive in all the
patients. However the titres did not correlate with the type
of presentation. This could probably be due to the different
age, taking prior antibiotics and differing immune status of
the patients. The yield of blood cultures in brucellosis ranges
from 35% to 80.3%.6,7 We observed that blood cultures
were positive in only 36.66% of our patients. This again
could be due to fact that patients had received antibiotics
effective against Brucella organism prior to admission.
In our study neurobrucellosis was seen in 20% of the
patients. Other studies have detected neurological
involvement in 2% to 5% of the patients with brucellosis. 8
Meningitis is the most frequent CNS complication.9
Musculoskeletal involvement is seen as the most frequent
complication of brucellosis; however, its prevalence may
vary from 0% to 70%.10 Skeletal brucellosis was seen in
20% of the patients in the present study. Endocarditis occurs
in less than 2% of patients worldwide; however, in endemic
areas, it may complicate 7%-10% of patients.11 In a
previous study of 530 patients with brucellosis, only 6
(1.5%) had endocarditis. In the present study endocarditis
was present in one patient (3.33%).The incidence of

CONCLUSION
Brucellosis was of acute type in 63%, sub-acute in 30% and
chronic in 6.6% of the patients. Fever with drenching sweats
remained one of the cardinal symptom of brucellosis. Other
common symptoms were generalized weakness, anorexia,
body ache, joint pain and headache. Amongst the signs,
hepatomegaly and splenomegaly were more common
whereas lymphadenopathy was seen in only few cases. Total
leucocyte counts were not much altered in majority of cases
of brucellosis. Brucella SAT was positive in all 30 cases, and
there was no significant difference in SAT titres between
acute, sub-acute and chronic brucellosis. Blood culture was
positive in only 36.66% of the cases. Hence, it was not
fruitful in the study. All patients responded to either
rifampicin plus doxycycline or rifampicin plus streptomycin
regimen. Over all prognosis was good and none of the
patients expired.
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Abstract
Background: CSOM is the most common notorious infection seen in developing countries which has led to
a number of serious life threatening complications. The most common organism isolated in CSOM is
Pseudomonas aeruginosa. Early and effective treatment based on the causing organism and its antibiotic
sensitivity has helped in prevention of complications. The main objective of this study is to identify the
prevalence of Pseudomonas aeruginosa in CSOM and to know their sensitivity pattern against the
commonly prescribed antibiotics.
Material and Methods: A total of 130 patients with unilateral and bilateral CSOM were enrolled in the
study. Samples were processed and organisms were identified by standard bacteriological methods.
Antibiotic sensitivity testing was done according to CLSI guidelines. Sensitivity was tested for 11 different
antibiotics by dividing into 6 classes.
Results: Of the total 130 samples collected, 40 (30.7%) showed growth of Pseudomonas aeruginosa.
Sensitivity pattern of Pseudomonas aeruginosa showed that piperacillin was active against 90% of isolates
followed by piperacillin+tazobactum 82.5% and meropenem 70%.
Conclusion: Pseudomonas aeruginosa was the most common bacteria isolated from CSOM followed by
Staphylococcus aureus. Penicillin group of drugs were found to be most effective followed by carbapenem
group. Pseudomonas aeruginosa showed high resistance to tobramycin. Continuous surveillance is hence
necessary to monitor antimicrobial resistance and to guide in empirical treatment.
Keywords: Chronic Suppurative Otitis Media, Pseudomonas aeruginosa Antibiogram.
Introduction
Chronic Suppurative Otitis Media (CSOM) is the
inflammation of the middle ear mucosal lining
characterized by perforated tympanic membrane
with persistent discharge from the ear caused by
bacteria, viruses &/ fungi.1 CSOM is a major
health problem in developing countries like India.

It is more common in children of low
socioeconomic group cause being poor hygiene,
overcrowding, malnutrition, inadequate health
care facilities and high rates of URTI.2,3,4,5,6
CSOM is a condition requiring early detection &
appropriate treatment as the complications caused
by it range widely from simple otorrhoea/
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mastoiditis/ labyrinthitis/ facial palsy to life
threatening complications like intracranial
abscess/ thrombosis/ meningitis.4,7,8
The bacterial cause for CSOM can include both
aerobic & anaerobic bacteria. Common aerobic
bacterial cause being Pseudomonas aeruginosa,
Staphylococcus aureus, Proteus sp., Klebseilla
pneumoniae, Citrobacter sp., etc; anaerobic
bacteria being – Bacteroids, Peptostreptococcus
etc and fungi like Candida sp., Aspergillus sp.,
etc.5,9,10,11,12,13 Variations in the bacterial flora of
CSOM is observed by many authors in the last
decade.4,9,14,15 CSOM is majority of the times
treated empirically with topical steroids &
antibiotics, but due to the bacterial resistance &
ototoxicity seen to both topical & systemic
antibiotics, it has become the matter of concern.16
This has happened due to the inappropriate &
indiscriminate antibiotic usage and has led to
emergence of MDR organisms making it difficult
to treat, thus resulting in complications.
Pseudomonas aeruginosa is one of the major
causative organism for CSOM with its incidence
ranging from 20-53%, as reported by several
researchers from India as-well-as from
abroad.17,18,19,20,21,22,23,24,25 It is a very versatile
organism known to cause nosocomial infections
and also for its MDR attribute.
Thus the knowledge of local microbiological
profile of CSOM & its antibiogram pattern is a
must for empirical therapy to be started
effectively. Hence the present study was done to
determine
the
prevalence
&
antibiotic
susceptibility pattern of Pseudomonas aeruginosa
isolated from CSOM cases.
Material and Methods
This study was carried out at the Department of
Microbiology, Jawaharlal Nehru Medical College,
KAHER University, KLE’s Dr. Prabhakar Kore’s
Charitable Hospital and MRC, Belagavi.
A total of 130 patients with unilateral and bilateral
CSOM samples were received and processed in
one year from Jan 2017 to Dec 2017.
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All the samples from patient of any age and any
sex with ear discharge of more than 3 months
duration were included in the study. Discharge of
less than 3 months duration and patient who had
received antibiotics were excluded from the study.
Ear discharge was collated with two sterile cotton
swab under aseptic precautions. The first swab
was used for Gram staining and second swab was
used to culture onto Blood agar (Hi-media), Mac
Conkey (Hi-media) and nutrient agar (Hi-media)
media followed by incubation at 370C for 18-24
hrs. The bacterial isolates of Pseudomonas
aeruginosa were identified by colony morphology,
pigment production, characteristic musty/earthy
odor. The identification was confirmed by
standard biochemical tests.26,27 Antimicrobial
susceptibility testing was done by Modified Kirby
Bauer Disc Diffusion method and results of all the
tests were interpreted in accordance with CLSI
(Clinical and laboratory standards Institute.)
guidelines using Pseudomonas aeruginosa ATCC
27853 as control strain.28,29
Due to the lack of official definition of MDR,30
Pseudomonas aeruginosa isolated showing
resistance to more than three core antibiotics
(Amikacin
&/
Gentamycin,
Ceftazidime,
ciprofloxacin,
Imipenem,
Pipacillin)
was
considered as MDR as by Livermore DM et
al;.31,32
So antibiotics tested were categorized into 6
classes.
1) Aminoglycosides – Amikacin, Gentamycin,
Tobramycin
2) Cephalosporins – Cetazidime, Cefipime
3) Penicillin – Pipracillin, Pipracillin+Tazobactum
4) Carbapenems – Imipenem, Meropenem
5 Fluoroquinolones – Ciprofloxacin, Levoflaxacin
6) Monobactam – Aztreonam.
Pseudomonas aeruginosa was labelled as MDR if
the strain showed resistance to atleast one
antibiotic in each class.32
Results
A total of 130 cases of CSOM were included in
the study. Pseudomonas aeruginosa was the most
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common isolate accounting for 30.7% (40
isolates). Antibiotic sensitivity pattern of the
isolates are depicted in Table 1.
Maximum sensitivity was seen to Penicillin group
of drugs followed by Carbapenem group and least
sensitivity to Fluroquinolones.
Table 1: Shows antibiotic sensitivity pattern of
Pseudomonas aeruginosa isolates(n=40)
Antibiotic class
Aminoglycosides

Cehalosporins
Penicillins
Carbapenems
Fluoroquinolones
Monobactam

Antibiotic
Amikacin
Gentamycin
Tobramycin
Ceftazidime
Cefipime
Piperacillin
Piperacillin+Tazobactum
Imipenem
Meropenem
Ciprofloxacin
Levofloxacin
Azetreonam

Sensitive(%)
24 (60%)
19 (47.5%)
15 (37.5%)
20 (50%)
18 (45%)
36 (90%)
33 (82.5%)
17 (42.5%)
28 (70%)
18 (45%)
16 (40%)
22 (55%)

Discussion
CSOM is one of the major health issue mainly in
developing countries like India. CSOM if not
treated properly at correct time may lead to
various complications ranging from simple
chronic ear discharge to fatal intra-cranial
infections.33,34 In CSOM microorganisms reach
the middle ear either through Eustachian tube
from nasopharynx or through perforated tympanic
membrane from the external auditory canal.
Indiscriminate antibiotic usage along with poor
patient compliance has led to chronicity of CSOM
& emergence of antibiotic resistance.15,35,36 In our
study Pseudomonas aeruginosa is the most
common pathogen responsible for CSOM
(30.7%). This finding is in tandem with the
observations by other authors.5,7,8,15,16,18,34,
36,37,38,39,40
Few other researchers have reported
staphylococcus aureus as the predominant
causative pathogen for CSOM followed by
Pseudomonas
aeruginosa.14,41,42
This
discrimination in the finding could be due to
difference in study population & geographical
conditions.
Probable reason for prevalence of Pseudomonas
aeruginosa as predominant causative organism for
CSOM could be due to its special character like

2018

minimal requirement of nutrition for survival & its
ability to produce self-defense products like
pyocyanin,
bacteriocin
&
pyovirdin.44,45
Pseudomonas aeruginosa has the ability to grow in
damaged tissue with poor blood supply to the area
which helps it to evade from host defense
mechanism & from various antibiotics.32,45 MDR
being known in Pseudomonas aeruginosa,
antibiotic susceptibility for them was tested by
grouping the antibiotics into 6 groups.
Aminoglycosides are the antibiotics which are
active mainly against gram negative bacteria with
mode of action being interfering in protein
synthesis. In our study 60% and 47.5% of
Pseudomonas aeruginosa were sensitive to
Amikacin & Gentamycin respectively, which is
similar to the findings of the study done by Iqbal
SMetal; and Gul AA etal;46,48 but in contract to the
study done by Ahmed S et al; showing resistance
to Gentamycin.47
Third generation cephalosporins are the widely
used antibiotics for the treatment of infections
caused by Pseudomonas aeruginosa. In our study
50% of Pseudomonas aeruginosa isolates showed
sensitive to ceftazidime which is in contrast to the
finding observed by Ahmed A et al; which
showed 89% sensitivity.49
Penicillin group of drugs belong to beta-lactam
family of antibiotics which act by inhibiting
bacterial cell growth that eventually kills the
bacteria. In our study 90% were sensitive to
Piperacillin and 82.5% to Piperacillin+
Tazobactum.
Imipenemand Meropenem belong to carbapenem
group of antibiotics which acts by inhibiting cell
wall synthesis of bacteria by binding to penicillinbinding proteins. In our study 70% of
Pseudomonas aeruginosa isolates showed
sensitive to Meropenem & 42.5% to Imipenem,
which is similar to the findings seen in studies
done by Ahmad S et al; and Gul AA et al;.47, 48
Fluroquilonones act by inhibiting DNA gyrase
which is required for bacterial DNA replication.
In our study 45% were sensitive to Ciprofloxacin
and 40% to Levoflaxacin, which is similar to the
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findings seen by Maji PK et al;39 but in contrast to
the findings in a study done by Maji PR et al;39
but in contrast to the study done by Ayson AN et
al;50 showing85.7% sensitivity Indudharam R et
al;40 showing 98.9% sensitivity.
Aztreonam is a monobactam antibiotic which acts
by inhibiting bacterial call wall synthesis through
binding to penicillin binding protein-3 (PBP-3). In
our study 55% of Pseudomonas aeruginosa
isolates showed sensitive to azetreonam which is
similar to the finding seen bySomekh E et al;51
while in contrast to the study done by Anwar-usSalam et al; and Gul AA et al;.12,48
Pseudomonas aeruginosa being the most versatile
organism, it can survive in all conditions without
any special growth requirements, thus making it
the most common causative agent for CSOM. So,
the knowledge about its antibiotic susceptibility
pattern is important, as it changes from time to
time. Antibiotics to which Pseudomonas
aeruginosa were sensitive earlier are showing
resistance now. So overall, Penicillin group of
drugs remain the first drug of choice in the
treatment of CSOM caused by Pseudomonas
aeruginosa.
Antibiogram studies should be carried out
regularly to know the existing susceptibility
pattern in the hospitals, to prevent the emergence
of resistance strains, their spread and also helps in
start of empirical treatment.
Conclusion
Like any other chronic diseases, CSOM also
limits individual’s quality of life. Due to the
indiscriminate usage of higher antibiotics, the
pattern of causative organisms and their antibiotic
resistance pattern has changed. Most of the
commonly used antibiotics have become
ineffective to Pseudomonas aeruginosa. Thus
proper usage of antibiotics based on sensitivity
pattern mentioned by Clinical Microbiologist is a
must to prevent emergence & spread of MDR
Pseudomonas aeruginosa.
Conflict of interest: None
Financial support& sponsorship: Nil
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Abstract
Background: Preeclampsia has remained a significant public health threat in both developed and developing
countries contributing to maternal and perinatal morbidity and mortality globally, in spite of advancements in
medical sciences.
Objective: To determine the maternal outcome in pregnancies with preeclampsia.
Methods: A hospital based cross-sectional study was conducted in tertiary care hospital in North Karnataka,
India from June 2012 to December 2012. A pre-designed structured Performa was prepared and 85 (n=85)
eligible women were interviewed to collect necessary information. The data was entered in SPSS 20 version
software and analyzed for maternal outcome.
Results: This study showed that preeclampsia occurs mainly in younger age group (85.90%), rural background
(80%), lower socioeconomic status (69.40%), nulliparous women (60%). Labour was induced in 81.20% of the
preeclampsia cases and 57.60% cases underwent LSCS.
Conclusion: The younger age and first pregnancy are probable risk factors for preeclampsia. Severity of
preeclampsia adversely affects the perinatal outcome, necessitating early recognition and treatment of mild
preeclampsia.
Keywords: IUD, maternal mortality, maternal outcome, perinatal mortality, preeclampsia.
----------------------------------------------------------------------------------------------------------------------------- ---------Date of Submission: 21-12-2017
Date of acceptance:06-01-2018
----------------------------------------------------------------------------------------------------------------------------- ----------

I. Introduction
Preeclampsia has remained a significant public health threat in both developed and developing
countries contributing to maternal and perinatal morbidity and mortality globally.1 Preeclampsia, a humanpregnancy-specific disorder is defined as the occurrence of hypertension and significant proteinuria in a
previously healthy woman on or after the 20th week of gestation. Risk factors for preeclampsia include
nulliparity, multifetal gestations, previous history of preeclampsia, obesity, diabetes mellitus, vascular and
connective tissue disorders like systemic lupus erythematous and antiphospholipid antibodies, age >35 years at
first pregnancy and smoking. Among primiparous women, there is a disparity among ethnic groups as the risk in
African American women is twice that of Caucasian women, and the risk is also very high in women of Indian
and Pakistani origin.2The global incidence of preeclampsia has been estimated at 5-14% of all pregnancies.
Among all cases of the preeclampsia, 10% occur in pregnancies of less than 34 weeks' gestation. WHO
estimates the incidence of preeclampsia to be seven times higher in developing countries (2.8% of live births)
than in developed countries (0.4%). In developing nations, the incidence of the disease is reported to be 4-18%,
with hypertensive disorders being the second most common obstetric cause of stillbirths and early neonatal
deaths in these countries.1,3, 4Preeclampsia (PE) is a major pregnancy complicationresulting in further
complications like abruptio placentae, premature delivery, 2,3,4foetal growth restriction and intrauterine foetal
demise with increased maternal and perinatalmorbidity and mortality. Since not many studies on preeclampsia
have been carried out in this part of Karnataka, this study was undertaken to determine the maternal outcome in
pregnancies with preeclampsia.

II.

Materials And Methods

A hospital based cross-sectional study was conducted for a period of six months in the Department of
Obstetrics &Gynaecology in tertiary care hospital in North Karnataka, India from June 2012 to December 2012
and convenient sampling procedure was used.Sample size was calculated using the formulan=4pq/ d 2.Since
p=prevalence 30%,from previous studies q= (100-p) =70, d=10. Therefore n=4x30x70/100=84. The sample size
is 85.Eligible pregnant women including both registered and unregistered, diagnosed to have preeclampsia,
DOI: 10.9790/0853-1701077275
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admitted to this tertiary care hospital during the study period were enrolled for the study. Informed consent of
each eligible pregnant woman was taken prior to data collection. On admission, a detailed history was taken. A
pre-designed structured Performa was used to interview eligible women and clinical examination findings &
investigations performed were noted. Exclusion criteria (Twin pregnancy, bad obstetric history, eclampsia,
severe anemia, diabetes, cardiac diseases) were followed meticulously as per hospital records and investigations.
The eligible preeclampsia pregnant women were followed up to delivery and were noted for the type of labour,
preterm labour and other complications during delivery. Ethical clearance was taken from the Institutional
Ethics Committee on Human Subjects Research to conduct the study. The data was compiled, coded and entered
in SPSS 20 version software and analyzed for Rates and Ratios of maternal outcome.

III.

Results

In present study majority (85.9%) of the PE cases were seen in the age group of 20-30 years followed
by 9.4% in more than 30 years age group .Among 85 study participants 68 (80%) cases were from rural
background. There was almost equal number of primigravidae (49.40%) and multigravidae (50.60%).
Most(60.0%) of the PE cases were nulliparous, (Table No 1).
Table No 1:Distribution of PE cases according to their age, area of residence and gravidity.
Frequency

Percentage (%)

Distribution of study participants according to their age (in years)
<20
4
20-30
73
>30
8

4.7
85.9
9.4

Distribution of study participants according to their residence
Rural
68

80.0

Urban

20.0

17

Distribution of study participants according to their gravidity
1
42
2
25
3
11
4
4
5
2
6
1
Total
85

49.4
29.4
12.9
4.7
2.4
1.2
100

There were around 42(49.4%) cases with severe proteinuria followed by 25(29.4%) cases with mild proteinuria
and 18(21.2%) cases with moderate proteinuria. Out of 85 PE cases, most of them had severe preeclampsia i.e.,
55(64.7%). Mild preeclamptic cases were only 30(35.3%),(Table no 2).
Table No 2: Distribution of PE cases according to various characteristics of maternal outcomes.
Distribution of study participants according to their severity of proteinuria
+

25

29.40%

++
+++

18
42

21.20%
49.40%

Distribution of study participants according to their diagnosis
Mild preeclampsia
30

35.30%

Severe preeclampsia

64.70%

55

Distribution of study participants according to their mode of delivery
Spontaneous
16
Induced
69
Distribution of study participants according to their route of delivery

18.80%
81.20%

Vaginal delivery
Caesarean section

42.40%
57.60%
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Table No 3:Distribution of PE cases according to their mode of delivery.
Preterm Delivery
Mild PE
Severe PE
LSCS
Mild PE
Severe PE

Frequency
12
33
Frequency
15
34

Percentage
26.70
73.30
Percentage (%)
30.60
69.40

Labour was induced in 69(81.2%) of the PE cases while only 16(18.8%) of the cases went into
spontaneous labour. Out of 69 cases 49 (71.0%) cases ended with LSCS. In severe PE 46(66.70%) cases were
induced labour and in mild PE 23(33.30%) cases were induced labour. Out of 85 PE cases, 36 (42.40%) cases
had vaginal delivery whereas 49 (57.60%) cases underwent caesarean section. In severe PE majority of the cases
(69.40%) underwent caesarean section (LSCS) and in mild PE 30.60% of the cases underwent LSCS. There
was almost equal number of preterm and full term deliveries. Preterm deliveries were 45(52.90%) and full term
deliveries were 40(47.10%).

IV.

Discussion

The present study provides the insight on the maternal outcome in pregnancies with preeclampsia
.Majority (85.90%) of the PE cases were seen in the age group of 20-30 years, ranging from 17 to 45 years and
68(80.0%) were from rural background Dr. J B Sharma et al carried out a multi-centric retrospective study in
four hospitals of New Delhi and got similar age groups affected by preeclampsia. In their study the mean age
was 27.2 years. 6Mehul T Parmar et al carried out a cross-sectional study in NHL municipal college, Ahmadabad
and found that the incidence of PIH was more among teenage pregnancies. 7Vidyadhar B Bangal et al carried
outprospective randomized study in Pravara Rural Hospital, Loni and got similar results. In their study majority
of the cases were from rural background.8In the present study almost equal number of primigravidae and
multigravidae whereas a study conducted by Mehul T Parmar et al in Ahmedabad showed higher incidence of
PIH in primigravidae.7This studyshowed thatmost (60.0%) of the PE cases were nulliparous.Dr. J B Sharma et
al reported the mean parity of 1.6 in their study.6 J Nadkarni et al conducted a prospective study in and their
results showed 267 (65.9%) were nulliparous women.9This was in agreement with our study.Hnat MD et al
carried out a secondary analysis of data in the University of Cincinnati, USA in 2001. In their study the rates of
preeclampsia and of severe preeclampsia were significantly higher in the previous preeclamptic group as
compared to the nulliparous group; this was in contrast to our study. 10The study findings revealed that
42(49.4%) cases had severe proteinuria. Ferrazzani S et al carried out a study in 1990 to determine the role of
proteinuria on pregnancy outcome and found that the presence of increased proteinuria (greater than 0.3 gm/L)
predicted an adverse pregnancy outcome which was comparable to our study.15Mehul T Parmar et al carried out
a cross-sectional study in NHL municipal college, Ahmadabad and found higher degree of proteinuria as a risk
factor which was in agreement with our study. 7In the present study most 55(64.7%) had severe preeclampsia.
RekhaSachan et al carried out a case-control study in King George’s Medical University, Lucknow, Uttar
Pradesh and found 32 severe preeclampsia cases which was in contrast to our study. 11Yucesoy G. et al carried
out a retrospective analysis at Kocaeli University. They reported 54.1% severe preeclampsia cases and 34.5%
mild preeclampsia cases which were comparable to our study. 12In the present study, labour was induced in
69(81.2%) of the PE cases while only 16(18.8%) of the cases went into spontaneous labour. Yadav S et al
carried out a case controlled prospective study at Safdarjang Hospital in New Delhi, in their study labour
induction was 52.8%.13In present study 36 (42.40%) cases had vaginal delivery whereas 49 (57.60%) cases
underwent caesarean section. In severe PE majority of the cases (69.40%) underwent caesarean section (LSCS)
and in mild PE 30.60% of the cases underwent LSCS. In most of the cases the indication for caesarean section
was uncontrolled hypertension. Yadav S et al carried out a case controlled prospective study at Safdarjang
Hospital in New Delhi and reported 14.8% caesarean section.13Dissanayake VH et al carried out a study on
nulliparous Sinhalese women in Sri Lanka and reported a higher percentage i.e, 78% of caesarean section.14

V.

Conclusion

Younger age and first pregnancy are probable risk factors for preeclampsia.Severity of preeclampsia
adversely affects the maternal outcome, being much higher in severe preeclampsia. Early recognition and
treatment of mild preeclampsia would definitely reduce the adverse outcomes of severe preeclampsia.
5.1 Limitation
The selection of the hospital was purposive.
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Abstract: Introduction: Oral sub-mucous fibrosis (OSMF) is a pre-malignant condition and a risk for malignancy with
signs and symptoms such as blanching of mucosa, restricted mouth opening, burning sensation etc. The prevalence of OSMF
ranges from (0.16% to 10.9%) in India. Studies in India have proved that areca-nut (betel nut), chilies, tobacco are causal
agent for OSMF. However most of these studies are hospital based, and very few community based studies in Karnataka
have been conducted. Hence this study focused on estimating the prevalence of OSMF in rural population of north
Karnataka.
Objective: To estimate the Prevalence of oral sub-mucous fibrosis among rural population in Belagavi taluka. Materials and
methods: A cross-sectional study was conducted among 2500 people aged 20years and above in rural area of Belagavi taluka.
Visual examination of oral cavity was done for OSMF. Data on socio demographic characteristics, habit and diet were
collected. Data was analysed using Microsoft excel.
Results: Among 2500 screened subjects, 44.75% were males and 55.25%females 31.56% were tobacco consumers.
Prevalence of OSMF was 5.1% in north Karnataka.
Conclusion: The prevalence of OSMF was 5.1% which is within the prevalence range in India (0.16% to 10.9%). It was
observed that OSMF was more among tobacco consumers, as compared to others. Close follow up and systematic evaluation
is required to monitor oral precancerous conditions. There is an urgent need of awareness programs through public private
partnership.

Key words: Oral sub mucous fibrosis, Karnataka, Prevalence, Rural.
INTRODUCTION
World Health Organization defines Oral Sub Mucous Fibrosis – A premalignant condition as 'A generalized state of the oral
mucosa associated with a significantly increased risk of oral cancer. It is a chronic progressive disease [1] where changes in
connective tissue fibers of the lamina propria is observed [2] due to which the oral mucosa loses its elasticity with increased
intolerance to spicy food and later restricted mouth opening [1], [2]. A study conducted in Dehradun has shown that OSMF
disorder is found to cause oral cancer 19.1 times more likely than normal individuals [3].
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Oral Cancer is one among the three easily identifiable cancers viz Oral cancer, Breast cancer, and cervical cancer. It makes
up 30-40% of all reported cancers in India. This high percentage is associated with use of tobacco and its related products
[4]. OSMF is a premalignant disorder with high malignant potential of 12-18% [3]. OSMF is predominantly seen in south
Asian countries such as India, Bangladesh, Bhutan, Pakistan and Sri Lanka, and also in south Asian immigrants to other
parts of the world. The prevalence is 17.6% in aboriginal community of Southern Taiwan5. It has been reported that 5
million people in India are affected by this condition [6].
According to Paissat in 1981, the buccal mucosa is the most commonly involved site, but may also involve other parts of
oral cavity including pharynx [7]. Extra-oral involvement of OSMF also occurs like esophageal involvement which is most
common manifestation observed in betel nut chewers [5]. Its prevalence ranges from 0.16% to 10.9% in India [4]. It is
characterized by different signs liking blanching, burning sensation, fibers, restriction in opening etc. This condition can be
easily diagnosed in the community by visual examination and palpation. Most of the studies have been conducted in hospital
hence this study was conducted in community to estimate the prevalence in the rural community.
Objective: To estimate the Prevalence of oral sub-mucous fibrosis among rural population in Belagavi taluka.

MATERIALS AND METHODS
Study design: community based cross sectional study
Study area: Rural areas of 3 primary health centers Belagavi taluka.
Ethical clearance: obtained from institutional ethics committee and written informed consent from participants.
Study participants: Individuals, of both sexes age 20 years and above,
Inclusion criteria: individuals of age 20 years and above and residing in the study area for not less than one year.
Exclusion criteria: those who did not give written consent. Sample size was calculated using the formula n=4pq/d2 and
taking 35.7% [8] prevalence of oral submuscous fibrosis (OSMF) from the pilot study conducted. Total sample size was 2295.
Considering 10% non-response rate total sample was calculated to be 2525 but the sample taken for study was 2550.
Pilot Study: Pilot study was conducted and from the results of this study actual sample size was calculated.
Data collection method and tool: Data was collected by interview method using predesigned and pretested questionnaire.
The data regarding age, sex, occupation, educational status, type of family, type of diet, habits related to tobacco use & type
were collected. Palpation and Visual examination of oral cavity was done to detect OSMF.
Data was analyzed using Microsoft excel.
Results: Total 2550 participants were recruited and were examined for oral sub mucous fibrosis. 1141 were males.
Maximum numbers of participants 32.27 %( 823) were between the ages 20-29 years. 22.74 %( 580) participants were
between the age 30-39 years, 18.58 %( 474) were between the age 40-49 years and least 0.62 %( 16) were above the age 80
years of age.
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Table. No. I Distribution of participants according to the age and sex.
(%)
(%)
(%)
Age
Male
Female
Total
44.71
55.29
32.27
20-29
368
455
823
42.76
57.24
22.74
30-39
248
332
580
47.90
52.10
18.58
40-49
227
247
474
46.1
53.9
10.98
50-59
129
151
280
40.1
59.9
10.54
60-69
108
161
269
50.9
49.1
4.23
70-79
55
53
108
37.5
62.5
0.62
80 above
6
10
16
44.75
55.25
100
Total
1141
1409
2550
Table. No. II Educational level of participants
Education
Frequency
%
Illiterate
879
34.47
Primary
546
21.41
Secondary
640
25.09
PUC/Diploma
383
15.01
Graduate
94
3.68
Post Graduate
7
0.27
PhD
1
0.03
Total
2550
100
Most of the participants 34.47 % were illiterate. 21.41 % participants had completed primary education, 25.09 % had
secondary education. 15.01 % had PUC/Diploma. Only 3.68 % and 0.27 % participants had completed graduation and postgraduation (table. No. II) Out of 2550 participants 77.68% belonged to Hindu religion, 15.05% were from Muslim, 1.25%
from Christian religion and 6% belonged to other category. Maximum belonged to 60.6% joint family and 39.4% were from
nuclear family. 76.31% participants were married, 15.09% were unmarried. 6.98% were widow and 1.17% were widower.
0.23% participants were divorced and 0.19% was separated.
Table. No. III Socio demographic factors of study participants.
Socio-demographic factors
Frequency
%
Religion
Hindus
1981
77.68
Muslim
384
15.05
Christians
32
01.25
Others
153
06.00
Marital status
Unmarried
385
15.09
Married
1946
76.31
Widow
178
06.98
Widower
30
1.17
Separated
5
0.19
Divorce
6
0.23
Type of Family
Joint
1545
60.6
Nuclear
1005
39.4
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65% participants consumed both vegetarian and non-vegetarian food and 35% consumed only vegetarian food. Almost
50% of participants consumed food in spicy form whereas remaining 50% consumed bland food. Out of 2550 participants
30.9% were using tobacco. Among these 789 tobacco users 15.5% had smoking habit and 84.5%were using different types
of smokeless tobacco form and 4.8% used both forms of tobacco. Among smokers39.34%participants used cigarette and
60.66% used bidi (table. No IV).
Table. No. IV Consumption of different tobacco forms by participants and presence of OSMF lesions
(%)
OSMF
(%)
Tobacco
Frequency
15.5
4
3.2
Smoking
122
31.1
12
9.7
Tobacco & lime
245
14.2
67
54.0
Gutka
112
3.2
1
0.80
Khaini
25
1.8
2
1.6
Supari
14
9.8
10
8.1
Pan - supari
77
1.1
0
0
Mawa
9
3.9
18
14.5
Tobacco & gutka
31
15.9
10
8.1
Tobacco & pan
126
1.6
0
0
Combination of any 3
13
1.9
0
0
Other
15
100
124
100
Total
789
*Multiple response
In our study the prevalence of oral sub mucous fibrosis was 5.1 %( 130). Among these 130 participants 124 were tobacco
consumers and remaining 6 were non-tobacco consumers.

DISCUSSION
In the present study the prevalence of OSMF is 5.1% (130), which is within the prevalence range in India (0.16% to 10.9%)
A similar study conducted in outpatient department in Department of Oral Medicine and Radiology, Mithila Minority
Dental College & hospital, Drabhanga Bihar showed that the prevalence of Oral Submucous Fibrosis was 3.96% [9]. Similarly
a study conducted in Jaipur showed 3.39% prevalence in rural area of Jaipur [10]. Two more studies conducted at Dehradun
and Moradabad district reported similar prevalence rate of OSMF (5.4% and 6.3%) respectively which is similar to our study
findings [3], [11]. Similar findings were also observed in a study conducted in Nagpur for five year where the prevalence
increased over a period of time (2.4% in 2000 to 6.42% in 2004) [2]. In the present study 55.25% were males and 44.75%
were females. Whereas in a study conducted in OMDR department in Bihar and in Jaipur Rajasthan maximum participants
were males [9]. In the present study females are more may be because during data collection time males had gone for work.
Similarly in Kerala study female participants were maximum in both groups (58.8% of the study and 62.4% of the control
population) [12] in contrast to our study findings a study conducted by SDM Dental College at Dharwad had 88.9% males
and 11.1% females. Dharwad [13].

[4].

In the present study 32.27% belonged to the age group of 20-29yrs followed by 30-39years of age. A study conducted in
revealed that the average age group was 30-49-year [12]. In contrast another study conducted in Rajasthan had maximum
participants in the age group of 15 to 24yrs old [10]. In the present study out of 130 OSMF cases 124 participants gave history
of tobacco consumption and 6 did not give. A study conducted in Chennai revealed that out of 150 cases 149 were tobacco
users and only one did not [11], [14].
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CONCLUSION
The prevalence of OSMF was high among tobacco consumers, as compared to others. Close follow up and systematic
evaluation is required to monitor oral precancerous conditions to prevent further complications. Hence there is an urgent
need to conduct awareness programs in the community public private partnership.
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Abstract
Introduction: Double chambered right ventricle (DCRV) is a rare congenital anomaly in which right ventricle (RV) is divided into two
chambers by anomalous muscle band (AMB), a proximal high-pressure and distal low pressure chamber. Most of DCRV cases present during
childhood, however, less commonly manifest in adulthood because of the nonspecific nature of symptoms leading to a delayed diagnosis.
However, there are very few studies of DCRV in adults with regard to clinical features, hemodynamic data, treatment and prognosis, hence these
are assessed in this current study.

Methods: A total of 10 adult patients (age ≥18 years) diagnosed as DCRV by echocardiograpy and cardiac catheterization in our hospital
from January 2008 to December 2015 were included. Nine patients had a history of a known heart disease since childhood (PM-VSD) with one
patient being operated at the age 9 years and one patient had isolated DCRV. Nine patients underwent surgery. Their follow-up echocardiogram
showed the pressure gradient in their right ventricle was significantly decreased from 63.5±14.1mmHg preoperatively to 10.0±5.0mmHg
postoperatively (p<0.05).
Conclusion: DCRV has been reported as a rare disease in adults. Consequently, number of cases are missed and not diagnosed. Careful
evaluation of DCRV by echocardiography including TEE is necessary, especially in patients with VSD. These patients should be treated surgically,
because the obstruction is progressive and ends in heart failure.
Keywords: Double chambered right ventricle; Congenital; Ventricular septal defect; Echocardiography; Anomalous muscle band; Cardiac
catheterization; Right ventricular outflow tract

Introduction
Double chambered right ventricle (DCRV) is a rare congenital
anomaly in which right ventricle (RV) is divided into two chambers
by anomalous muscle band (AMB), a proximal high-pressure and
distal low pressure chamber. It is seen in only 0.5-2% of all cases
of congenital heart disease [1]. Most of DCRV cases present during
childhood, however, less commonly manifest in adulthood because
of the nonspecific nature of symptoms leading to a delayed
diagnosis [2]. If identified in childhood, this condition should be
adequately treated otherwise the Right ventricular outflow tract
(RVOT) obstruction tends to progress and eventually lead to the
patients becoming symptomatic. It is commonly associated with
other congenital anomalies, most frequently peri-membranous
ventricular septal defect (PM-VSD) [3,4]. However, there are very
few studies of DCRV in adults with regard to clinical features,
hemodynamic data, treatment and prognosis, hence these are
assessed in this current study.
J Cardiol & Cardiovasc Ther 9(3): JOCCT.MS.ID.555761 (2018)

Methods
A total of 10 adult patients (age ≥18 years) diagnosed as DCRV
by echocardiograpy and cardiac catheterization in our hospital
from January 2008 to December 2015 were included. Diagnosis of
DCRV was based on the following criteria [5]:

a) A pressure gradient by echocardiogram or cardiac
catheterization across the AMB within the right ventricle.
b) Angiographic demonstration of anomalous obstruction
within the right ventricle.
c) Absence of infundibular hypoplasia and

d) Surgical confirmation of DCRV in the operating room

Two dimensional (2D) imaging with doppler assessment
by color and continuous wave doppler done to know the site of
001
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flow turbulence and quantification of gradients across AMB.
Trans-esophageal echocardiography (TEE) confirmed the
Trans-thoracic echocardiography (TTE) findings. Right and leftheart catheterization was carried out in all patients. Both Right
ventricle and Left ventricle outflow gradients were recorded. Pull
back pressure gradient recorded from the pulmonary artery to
the right ventricular outflow to the right ventricular inflow. Right
ventricular angiography was done in both antero-posterior and
lateral view and left ventricular angiography done in Left anterior
oblique view.

Results

All surgically corrected patients were followed up at 1, 3, 6
months and then annually. At each visit, they were evaluated by
2D imaging with doppler assessment by color and continuous
wave doppler done to know the pressure gradients across AMB.

Statistical Analysis

Age and follow-up intervals are expressed as median and
range. Group data are presented as the mean value ±standard
deviation. The relationship among parameters was analyzed
using the Spearman nonparametric test. For each of the analyses,
a p value of <0.05 was considered significant.

Table 1: Clinical characteristics of DCRV patients.
Patients

Age

Sex

Complaints

Known Heart
Disease

BP

PR

Murmur

ECG

Chest X Ray

1

26

F

Dyspnoea, Chest Pain
& Palpitations-5 Years

PM-VSD

110/70

78

Grade IV/VI
ESM

RAD, RVH,
RAE

Mild Cardiomegaly

2

38

F

130/80

88

3

30

F

PM-VSD

128/70

89

4

29

M

AsymptomaticFollow-Up

PM-VSD
(Operated)

127/70

98

5

28

M

Palpitations-7 months

PM-VSD

110/70

78

6

32

M

7

24

M

8

21

M

9

18

M

10

31

F

Dyspnoea, Palpitations
-1 Year
Dyspnoea, Fatigue,
Palpitations- 1Year

Palpitations, one
episode syncope-1
year

Dyspnoe, fatigue-5
months

Dyspnoea, chest pain
and palpitations-3
months
Dyspnoea on
exertion-6 months

Dyspnoea, one episode
suncope-1 year
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Grade IV/VI
ESM
Grade II/VI
ESM
Grade II/VI
ESM

Grade IV/VI
ESM

PM-VSD
PM-VSD

100/68

92

PM-VSD

112/76

76

PM-VSD

110/82

86

PM-VSD

124/86

84

In this study, mean age was 28 years, four patients were
female and six were male. Seven patients complained of exertional
dyspnea f NYHA class II and more (Patient 1, 2, 3, 7, 8, 9, & 10),
six patients with palpitations (Patient 1, 2, 3, 5, 6 & 8), two
patients with chest pain (Patient 1, 8), two patients with syncope
(Patient 6, 10) and easy fatigability (Patient 3, 7); Patients with
corresponding numbers can be found on Table 1. Nine patients
had a history of a known heart disease since childhood (PM-VSD)
with one patient being operated at the age 9 years (Patient 4)

Grade IV/VI
ESM

Grade IV/VI
ESM
Grade IV/VI
ESM
Grade IV/VI
ESM
Grade IV/VI
ESM

RAD, RVH,
Incomplete
RBBB, RAE

Mild Cardiomegaly

RAD, RVH,
Complete
RBBB, RAE

Mild Cardiomegaly

Normal

Normal

Normal

Normal

RAD, RVH,
Incomplete
RBBB, RAE

Mild Cardiomegaly

RAD, RVH,
RAE

Mild Cardiomegaly

RAD, RVH

Mild Cardiomegaly

RAD, RVH,
Incomplete
RBBB, RAE

RAD,RVH,RAE

Mild Cardiomegaly
Mild Cardiomegaly

and one patient had isolated DCRV. On physical examination, all
patients showed a loud, harsh, ejection systolic murmur (ESM) of
variable grade at the second and third left intercostal space. Chest
X-ray showed mild cardiomegaly in three patients and remaining
patients had normal chest X-rays. Electrocardiogram (ECG)
showed right axis deviation (RAD), right ventricular hypertrophy
(RVH) and right atrial enlargement (RAE) in three DCRV patients,
with normal in two patients. Clinical characteristics of all patients
are shown in Table 1.
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All patients underwent detailed echocardiography, The
pulmonic valve was normal in all patients. Cardiac catheterization
was done in all patients, Figure 1 showing cath of Patient 1. Figure

1-3 showing echo findings of patient 1, 2 & 3. Echocardiography
and catheterization findings are shown in Table 2.

Figure 1: TTE of Patient 1 showing AMB in the RVOT ( arrow) with PM-VSD (1A, 1B & 1C). Right ventricular angiography in PA view (1D)
and lateral view (1E) showed presence of muscle band in RVOT dividing into proximal and distal chambers, left ventricular angiography
showed PM-VSD (1F).
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Figure 2: TTE of patient 2 showing AMB in the RVOT ( arrow) with grade II TR (2A, 2B & 2C).

Figure 3: TTE of patient 3 showing AMB in RVOT ( arrow) with an gradient of 131mm Hg pressure between the proximal and distal
chambers (3A, 3B & 3C).
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Table 2: Echocardiography and Hemodynamic data in DCRV patients.
Gradient

Patients

Shunt size
(mm)

LV pressure
(mmHg)

RV inflow
pressure (mmHg)

RV outflow
pressure (mmHg)

PAP
(mmHg)

QP/QS

Surgery

80

4

110

102

20

22

1.31

Yes

130

138

5

128

154

16

16

1.51

Yes

9

7

4

25

2.1

Yes

61

5

121

42

1.3

Yes

20

94

Echo

Cath

1

71

3
5

2

72

4

15

81
16

-

6

46

22

8

81

97

22

92

12

7

59

9

10

Mean

88
64

63.5±32.1

96
69.0±39.4

7

9.87±8.0

130
127
116
88

34
32
40
96

124

120

110

110

114.8±19.4

Nine cases were associated with PM-VSD. Surgical correction
was carried out for 9 DCRV patients, in eight patients where the
pressure gradient across AMB was greater than 20mmHg and
one patient with significant VSD (Qp/Qs≥2.1) (Patient 5). Surgery
consisted of a patch closure of the VSD and resection of the AMB
through the right atriotomy and pulmonary arteriotomy. Recovery
was uneventful with no significant residual gradient across the RV
on follow-up echocardiography. All the symptoms disappeared
post surgery. In operated DCRV patients, postoperative
echocardiograms showed that the pressure gradient across
the AMB in the right ventricle was significantly decreased
from 63.5±14.1mmHg preoperatively to 10.0±5.0mmHg
postoperatively (p<0.05).

Discussion

Double chambered right ventricle (DCRV) is a rare congenital
anomaly in which right ventricle (RV) is divided into two chambers
by AMB (anomalous muscle band), a proximal high-pressure and
distal low pressure chamber. The prevalence of DCRV in adults has
not yet been studied, and the literature only contains a few cases
of this disease that were diagnosed in adulthood [6].

It usually presents in childhood and adolescence with most
reported cases in patients less than 20 years old. Occasionally,
however, patients can present with this condition in adulthood
[5,7]. The genesis of AMB still not known, but there are
various mechanisms have been postulated. These are superior
displacement of the septal marginal trabecula (moderator band)
has been proposed, particularly in association with a VSD, and
flow turbulence in the RVOT [8]. This flow turbulence may trigger
abnormal hypertrophy of the moderator band leading to DCRV.
This might elucidate the concomitant association between DCRV
and VSD [6,9].
005

101

106
89.5±42.1

26
18
25
21
41
30
16
20

23.3±7.8

20
22
46
30
18
21

26.2±12.1

-

1.4
2.1
2.1
1.9

1.7±0.8

Yes
No

Yes
Yes
Yes
Yes

DCRV is exceptionally rare as an isolated anomaly [10]. Most
commonly it is associated with a membranous type VSD3, the
other coexisting lesions include pulmonary stenosis, subaortic
stenosis, DORV, TOF, TAPVC/PAPVC, TGA, PA with intact IVS and
Ebsteins anomaly [11]. In our study, three cases were associated
with VSD (PM-VSD) and one had isolated DCRV.
TTE is an important diagnostic tool in DCRV supplemented by
TEE for assessing and quantifying severity of RVOT obstruction.
Sometimes DCRV may be missed in patients with obesity and COPD.
DCRV should be suspected in ECHO if RV hypertrophy is present
in absence of infundibular hypertrophy or valvular pulmonary
stenosis [4]. With the introduction of contrast computed
tomography and MRI, exact anatomy of RVOT obstruction can be
identified.

Surgical intervention is indicated in symptomatic patients or
in asymptomatic patients where the peak gradient exceed 20mm
Hg. In other institute, a cut off of 40mm Hg gradient across RVOT
was taken for surgical intervention in asymptomatic patients but
in our institute, pressure gradient of >20mm Hg was considered
for surgery. The surgical repair of DCRV consists of resection of the
AMB with VSD patch closure. According to Oliver et al. [6] a mild
right mid ventricular obstruction shows a fast rate of progression
in adolescents and young adults. A right ventricular outflow
tract obstruction in DCRV is likely to progress, and eventually
lead to the patients becoming symptomatic. There is less chance
of recurrence of RVOT obstruction following successful surgery,
although cases with recurrent obstruction have been described
[12].
In our study, no significant increase of the RVOT pressure
gradient was recorded at short-term follow-up. In patients who
are unfit for surgery, percutaneous alcohol ablation of the conal
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branch from the right coronary artery and the use of balloon
dilatation can be attempted [3].

Conclusion

DCRV has been reported as a rare disease in adults.
Consequently, number of cases are missed and not diagnosed.
Careful evaluation of DCRV by echocardiography including TEE is
necessary, especially in patients with VSD. These patients should
be treated surgically, because the obstruction is progressive and
ends in heart failure.
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A B S T R A C T
Introduction: Evidence suggests that the diagnosis of cerebral palsy complemented by magnetic resonance imaging (MRI)
has potential to differentiate changes in the various types of cerebral palsy, especially the pathologic conditions. This study
explored the MRI patterns in children with cerebral palsy and their association with clinical findings.
Material and methods: The observational study included a total of 200 children clinically diagnosed with cerebral palsy
using MRI brain scan from January 2014 to December 2014. The process of imaging was preceded by demographic data
collection (age and sex) along with birth and maternal history. Data collected were coded in Microsoft Excel Worksheet.
However, the continuous data were expressed in terms of mean ± standard deviation (SD).
Results: The clinical characteristics revealed quadriplegia and diplegia in 26.5% and 25% of the children, respectively. Spastic
cerebral palsy was noted in majority of the children (64%) with most of the children diagnosed with spastic diplegia (24.5%)
followed by spastic quadriplegia (23%). MRI brain scan revealed 29.50% of the children with posterior involvement and
most common MRI finding was periventricular white matter (47%). Some of the other findings were porencephalic cysts
(14%) and myelination (11.5%). Periventricular leukomalacia (38%) was the common diagnosis on MRI scanning followed by
cystic degeneration, and basal ganglia involvement (11.5% each). The MRI diagnosis correlated well with clinical diagnosis
(80.5%).
Conclusion: MRI is a useful diagnostic tool, which helps to detect pathologic abnormalities in patients with cerebral palsy
and correlates well with clinical diagnosis.
Key words: Cerebral Palsy; Magnetic Resonance Imaging; Periventricular Leukomalacia

INTRODUCTION

Cerebral palsy (CP) is a set of neurological disorders, which
permanently affects the movements of the body along with
muscle coordination in infants or young children aged up to
3 years.1,2 However, the lesions present only in the region of
the brain are said to be characteristic of CP.1
The worldwide incidence of CP is approximately 1.5 to 4 per
1000 live births, as reported by CDC in 2016.3 On the other
hand, approximately 15–20% of the physically handicapped
children in India are said to be suffering from CP. According
to a recent survey, approximately 25 lakh of children in India
are reported to be diagnosed with this condition.4 However,
the prevalence of CP is strongly linked with the gestational
age, possibly due to malformation or damage of the brain
during the developmental stage. Although prematurity is
among the various risk factors of CP, maximum number
of reported cases are of full-term infants due to increased
number of full-term infants born as compared to the preterm
babies.5

Historically, birth trauma has often been associated with CP,
but the recent studies have implicated genetic, traumatic,
metabolic, inflammatory, anoxic, and congenital conditions
as the leading causes of CP. The commonly known risk
factors (prenatal) include conditions of chorioamnionitis,
placental complications, intrauterine infections, and longterm exposure to teratogens. Maternal conditions such as a
history of seizures, hyperthyroidism, and mental retardation
also contribute to its development to some extent. As a result,
each case of CP is distinct in nature. Moreover, the ongoing
prospective studies are focusing on inflammatory-mediated
models of CP along with the its sequence of development, as
past studies have termed prenatal events such as low weight,
infection, hyperbilirubinemia, intracranial hemorrhage,
seizure, and hypoglycemia as possibilities for neurological
sequelae of CP.6
Since parents and pediatricians are among the first few
people to notice the development of abnormal motor
movements, their concerns aid in the early diagnosis of
CP. However, risk factors may be revealed by analyzing the
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history of the child.7 Assessment of CP can be done at the
earliest by observing the persistence of primitive reflexes
and impairments in strength, tone, and control of muscles
along with variation in involuntary movements and delayed
progress of postural responses. The functional limitations can
also be analyzed for detecting CP using motor quotient.8-10
However, methods of detection have become advanced
with the development of unconventional techniques such
as computed tomography (CT) and magnetic resonance
imaging (MRI). These techniques are preferred, as they
help in correlating radiographic and clinical data with
respect to pre-, peri-, and postnatal asphyxia by detecting
morphological changes in the cerebral white matter.11 On
comparison of CT with MRI, it is found that the sensitivity
of MRI in detection of malformations such as callosal
hypogenesis and polymicrogyria in brain is far superior than
CT. Hence, MRI is usually preferred over CT for diagnosing
CP or its cause.7,12,13
Several clinical and neurological studies have been conducted
to evaluate the events before and after birth leading to the
development of CP.14-19 However, the studies pertaining
to clinical data in the case of prenatal care and insults are
limited and information are available only on histological
analysis. On the other hand, neuroradiologic studies have
been restricted in their usefulness before the introduction of
imaging by means of CT and MRI. Hence, the present study
was undertaken to characterize the MRI patterns in children
with CP and find their association with the clinical findings.

were administered with a sedative (pedicloryl syrup) under
the supervision of a trained anesthesiologist.
The study was approved and provided with Ethical clearance
from the Institutional Ethics Committee of Jawaharlal
Nehru Medical College, Belgaum before the commencement.
Additionally, parental consent of the selected children was
obtained in written before their enrolment in the study.

The present observational study was conducted at the
Department of Radio diagnosis, KLES Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum for
a period of 1 year from January 2014 to December 2014.
The study included a total of 200 children aged 10 years or
less who were undergoing neuroimaging and have previously
been diagnosed with CP on the basis of clinical findings.
However, children with the presence of metabolic disorders
or neuroimaging suggestive of metabolic disorders, history
of developmental regression or inflammatory brain diseases
such as meningitis, encephalitis, and intracranial spaceoccupying lesions (presence of brain abscess, tuberculoma,
neurocysticercosis, and neoplastic lesions of cerebral cortex)
are excluded from the study.
Data on the demographic characteristics (age and sex) along
with birth and maternal history were collected based on
interview. Information regarding the clinical type and nature
of CP were noted on a predesigned and pretested proforma
from the medical records of Child Development Clinic.
Imaging of the brain was done for analyzing the type and
nature of CP with the help of SYNGO 2002 B 1.5-T MRI
manufactured by SIEMENS. The scans performed included
parameters such as field of view (14–24 cm), slice thickness
(10, 5, and 3 mm), matrix size (256 × 256) and sequences
(T1, T2, fluid-attenuated inversion recovery (FLAIR), and
diffusion-weighted axial images, coronal T2 and sagittal T1
sequences) (Figs. 1 and 2).20 The study of correlation between
MRI diagnosis and clinical diagnosis was done after obtaining
conclusions from clinical diagnosis. Non-cooperative subjects

Figure-1: T1 Sagittal and T2 coronal images of a 6-monthold boy with history of birth asphyxia and spastic hemiplegia

MATERIAL AND METHODS

STATISTICAL ANALYSIS

The data obtained (expressed as rates, ratios, proportions, and
percentages) were coded and entered into Microsoft Excel
Worksheet. However, the continuous data were expressed in
terms of mean ± standard deviation (SD). The data obtained
for correlation study were determined by percentage
agreement.

RESULTS

The demographic data revealed male to female ration to be
1.40:1 where 58.5% of the children were boys and 41.5%
were girls. Most of the children diagnosed with CP were in

Figure-2: Diffusion-weighted imaging and fluid-attenuated
inversion recovery images showing in a 3-year-old girl with
spastic hemiplegia
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Figure-3: A 7-month-old boy with dystonic cerebral palsy
showing coronal T2 and fluid-attenuated inversion recovery
axial images with focal gliosis

Figure-4: FLAIR and T1 axial images of a 3-year-old girl
with spastic quadriplegia

Figure-5: T1 axial and T2 coronal showing areas of T1
hyperintensity within larger areas of T2 hyperintensity in a
2-year-old girl with spastic diplegic cerebral palsy

Figure-6: A 4-year-old boy with moderate periventricular
leukomalacia and spastic diplegia
age-group of 1–6 years (59.5%) followed by 7–10 years agegroup (21%). The rest of the children were below 1 year of
age. The mean age of the children with CP was 3.94 ± 3.06
years.
Analysis of maternal history revealed that 37% of the
subjects were preterm and 63% were full term babies. It was

also found that, among the 200 children evaluated, 24.50%
had the history of consanguineous marriage among parents.
Lack of antenatal care and home-based delivery was reported
by 4.5% and 3% of the mothers, respectively. The mode of
delivery was lower segment caesarean section in 20.5% while
instrumental in 10.5% of the babies. Also, complications of
urinary tract infection, gestational diabetes mellitus, multiple
gestation, premature rupture of membranes and per vaginal
bleeding were reported by 14.5%, 7%, 5%, 1%, and 0.5% of
the mothers, respectively.
History taking revealed that 43.5% of the children had low
birth weight (<2.49 kg) whereas 56.5% of children were
found to have more than 2.50 kg of birth weight. It was also
reported that 56.50% of the children were first-born whereas
29.5%, 11.5% and 2.5% of children were second, third, and
fourth born, respectively. Study revealed that most of the
children (58.5%) cried immediately after birth while delay
and weak cry were noted in 32.5% and 9% of the babies,
respectively. The process of resuscitation was done in 27%
of the children and a history of neonatal intensive care
unit (NICU) admission was noted in 62% of the children.
Jaundice (19.5%), feeding problems (16.5%), and seizures
(12%) were the predominant causes followed by cases of
respiratory distress syndrome (6.5%), septicaemia (3%), and
cyanosis (0.50%).
Most of the children had been diagnosed to have quadriplegia
(26.5%) followed by diplegia (25%), dyskinesia (19.5%),
hemiplegia (13.5%), and triplegia (0.5%). With regard to
nature of CP, spastic CP was noted in nearly two-third
of the total number of children (64%), and conditions of
dystonic (13%), choreoathetoid (10%), and ataxia (5.5%)
were present in the remaining children (Figs. 3–4). Based
on these evaluations (maternal history, birth history, type
and nature of CP) the most common clinical diagnosis was
spastic diplegia (24.5%) and spastic quadriplegia (23%)
(Fig. 5). The other diagnoses noted were spastic hemiplegia
(12%), dystonic (14%), choreoathetoid (10.5%), dyskinetic
(8.5%), mixed (3%), ataxic (3%), hypotonic (1%), and spastic
triplegia (0.50%). Malformations were found in 8.2% of the
children. Among those with white matter injury, 52% were
born preterm and spastic bilateral CP was the most common
subtype (47%). However, 80% of the children with focal
cortical lesions were reported to have unilateral CP.
In the present study, 29.5% of the children upon imaging
with MRI demonstrated posterior involvement and 16.5% of
the children displayed anterior and middle area involvement
of the brain. However, 14.50% of the children were found to
have involvement of the middle and posterior region, whereas
8%, 5%, and 4.5% of the children had the involvement
of middle, anterior middle, and posterior and anterior
regions of the brain, respectively. Of the total 200 children,
approximately 22% were normal. The most common MRI
finding was periventricular white matter (47%) followed by
cerebral cortex (34.5%), corpus callosum (22.5%), thalamus
(14%), globus pallidus (10.5%), cerebral cortex (8.5%),
putamen (8%), caudate nucleus (6.5%), internal capsule
(5.5%), and cerebellar white matter (0.5%). The other
common findings noted were porencephalic cysts (14%),
myelination (11.5%), ventricular enlargement and cerebellar
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Figure-7: Correlation between MRI and Clinical diagnosis of cerebral palsy
atrophy (11% each), focal infarct (5%), malformation (4%)
and enlargement of pericerebral subarachnoid spaces.
Based on these findings, the most common MRI diagnosis
was periventricular leukomalacia (38%) (Fig. 6) followed
by cystic degeneration (19%), basal ganglia involvement
(11.5%), atrophy (5.5%), infarct (5%), focal gliosis (4.5%),
malformation (4%), and demyelination (1.5%). Rest of
the subjects (11%) were normal. Among the children with
periventricular leukomalacia, the predominant area was
posterior white matter (42.11%) followed by anterior and
middle (23.68%), middle and posterior (23.68%), middle
(7.89%), anterior (1.32%), and anterior, middle and posterior
(1.32%).
In this study, MRI findings correlated well with clinical
diagnosis of patients with spastic triplegia (100%), spastic
diplegia (100%), choreoathetoid (95.24%), and spastic
quadriplegia (91.3%). The least correlation was noted with
dyskinetic (47.06%), mixed (50%), and hypotonic (50%)
(Fig. 7).

DISCUSSION

Due to incidence of CP at infancy/young age, it has
become an important social and medical problem.21-23 The
multiplicity of symptoms in CP is due to the injuries in
different parts of the brain—motor cortex (limb paresis),
basal ganglia (involuntary movements), and cerebellum
(congruity disorder of movement and balance).24 However,
its prevalence has decreased in the recent years as a result of
improvement in maternal care and pediatrics.
Recently, apart from the contemporary diagnostic tools,

advanced techniques of neuroimaging—CT and MRI have
been used to diagnose malformations or insults to the brain
such as the condition of CP. Several studies have supported
the fact that MRI has the potential to differentiate various
forms of CP with respect to detecting different changes
observed in each form.24,25 Moreover, MRI has been reported
to have high correlation with the findings of clinical
examination26 suggesting the need of a MRI scan for every
suspected patient to determine the form/stage of CP along
with predicting their future needs.
The present hospital-based observational study was therefore
undertaken to correlate the characterized MRI scans with the
clinical findings in CP. Slight male preponderance was noted
in the present study which was in accordance with studies
conducted by Najar et al.27 and Hoon et al.28 Similarly, in
an European CP study,26 61.9% of the children were boys.
However, Yamada et al.,29 out of 38 children, observed female
preponderance with 60.52% of the children being girls.
With respect to the age, the present study reported maximum
incidence of CP in children aged 1-10 years. The mean age
was observed to be 3.94 ± 3.06 years. In a similar study by Bax
et al.26, the age at the time of examination ranged from 12 to
91 months, with a mean age of 46 months. However, a recent
study by Dobhal et al.30 reported the mean age for children
diagnosed with CP as 61 months. In another study by Najar
et al.27, the 2–5 years age-group accounted for 78.94% of
total children with CP and the least involved age-group was
11–16 years (3.50%). The differences observed in the pattern
of age distribution in all the present studies, including the
present study, can be explained by the inclusion of different
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age-groups with varying sample size of the study population.
The present study indicated that about 24.50% of the children
diagnosed with CP had the history of consanguineous
marriage among parents. A study on consanguineous
marriage also reported the prevalence of CP in related
parents.31 The well-being of the mother is also an essential
factor in the development of CP. Complications such as
urinary tract infections and gestational diabetes indicates
poor health of the mother which has been observed in the
present study.32
The order of birth has also been considered as a factor for
the development of CP. In the present study, majority of the
children were first-born. Similar observations were reported
by Russell33 in which 63% of the 38 twins considered for the
study were first born.
The diagnosis and nature of the CP was also determined
in the children as part of the present study where majority
of the children were diagnosed with quadriplegia and the
nature of CP was reported to be spastic CP. In a similar study
by Najar et al.,27 most common type of CP observed was
spastic diplegia contributing to 49.10% of all cases. However,
Bax et al.26 reported that maximum number of children was
diagnosed with diplegia (34.4%) followed by hemiplegia
(26.2%), spastic quadriplegia (18.6%), and dyskinesia
(14.4%). Recently Anderson et al.34 described the distribution
of different MRI patterns in children with different subtypes
of CP. Among 711 (60.4%) children with CP and available
brain MRI, 14.2% had normal findings with spastic bilateral
subtype being the most common (48.5%); while white matter
injury was the most common lesion (48%), followed by focal
cortical (18.6%), diffuse cortical (14.1%), and basal ganglia
lesions (13.2%).
Further analysis of the CP in children included MRI scans
to analyse the area involved in the brain and the detection
of cysts, myelination, ventricular enlargement and other
malformations. The scans revealed maximum involvement
of the posterior region and the presence of periventricular
white matter and cerebral cortex. Based on the observations,
periventricular leukomalacia was stated as the most common
diagnosis where the predominant area was posterior white
matter. These observations were consistent with several other
studies.
Bax et al.26 reported that white matter damage of immaturity
was the most common finding (42.5%) followed by
basal ganglia lesions (12.8%), cortical/subcortical lesions
(9.4%), malformations (9.1%), focal infarcts (7.4%), and
miscellaneous lesions (7.1%). Similarly, population-based
studies of brain imaging patterns in CP35 also reported
white matter injury as the most common imaging pattern
for all children with CP, occurring in 19–45% of cases across
three studies. Krageloh-Mann and Horber36 reported white
matter injury in 56% of scans, but the results were not
directly comparable since their review only included spastic–
dyskinetic CP. A systematic review of studies36 using MRI
in children with CP reported that out of 388 children,334
(86%) had abnormal MRI. and Periventricular white matter
lesions were most frequent (56%) followed by cortical and
deep grey matter lesions (18%). Brain malformations were
rather rare, described in only 9% of the cases. In a study

by Najar et al.,27 the most common MRI abnormality was
periventricular lesion (38.59%); however, Kwong et al.37 and
Gururaj et al.38 reported higher rate of periventricular lesions
in 66% and 57% of total cases, respectively. A review35 based
on evidence from three population-based cohorts suggested
that MRI, or a combination of MRI, and CT, identify
abnormality in 86% of children with CP.39-41 However, in
the present study MRI findings were normal in 11% of the
children. Similar proportion of normal MRI findings was
reported in the European CP study (11.7%).26
Conclusion
The overall correlation of MRI findings with clinical
diagnosis was 80.5%. These findings suggest that, as MRI
has high correlation with clinical diagnosis, it can be a
valuable tool in determining the pathological abnormalities
and etiology of the patients with CP and thus, can help in
making better prognosis of CP. However, further studies may
focus on etiological aspects of CP and create awareness of
possible preventive measures which will help in reducing the
huge burden of the CP.
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The role of microbiome in cancer
Cancer has become a leading cause of morbidity and
mortality worldwide. In addition to the tremendous
suffering it inflicts, cancer is a reason for significant
economic burden both to the sufferer and to the
nation.trl Recently, a high-impact report suggested
that cancer is primarill, stochastic or "bad 1uck"
because of the accumulation of spontaneous mutations

\

during DNA replication in tissues where stem cells
undergo a relatively large number of cell divisions;i2l
however, it is w,idelv believed that the environment
too significantly influences the risk of cancer.l3,rl
Numerous epidemiologic and occupational health
studies support the irnportance of iifestyle factors
and exposure to known or suspected carcinogens in
the der.,elopment of cancer. In fact, it is estimated that
759o-20o/" of cancers are driven by infectious agents;
20%-30% are largely caused by tobacco use; and
30"ri,-35% are associated with diet, physical activity,
and/or energy balance (e.g., obesity). Ultraviolet
radiation from sunlight, alcohol, and many other
substances (e.g., asbestos, benzene, and radon) also
play a role, both alone and in combination (i.e., mixed
erposures), although relative risk depends on the
dose and duration of each exposLtre and the genetic
background of each individual.t5,5l

cancer. This is particularly interesting in the light of
the reports that low-grade inflammation does exist in
cancer. Yu et al.L11t investigated the type of microbiota in
the expressed prostatic secretions (EPSs) of paLients with
prostate cancer and benign prostatic hyperplasia (BPH)
by the polymerase chain reaction-denaturing gradient

gel electrophoresis method using universal bacterial
primers and reported that the prostate cancer group
had a significantly increased number of Bacteroidetes
bacteria, Alphaproteobacteria, Firmicutes bacteria,
Lachnosp ir aceae, P ropionicimonas, Sphingomonas, and
Ochrobactrum and a decrease in Eubacterium and
Deflutsiicoccrrs compared to the BPH group. Based on
these results, they suggested that there were significant
changes in the microbial population in EPS, urine, and
seminal fluid of individuals with prostate cancer and
BPH, indicating a possible role for these bacteria in
these two conditions.
Cavarretta et al.L12l recently reported on the microbiome
profile of fumor, peritumor, and nontumor tissues in
16 radical prostatectomy specimens. They observed
significant differences in specific microbial populations

amcng tumor/peritumor and nontumor prostate
specimens at certain taxonomic levels. Among genera,

C

The microbiota that inhabits or-rr gastrointestinal
tract and other anatomic sites can be considered
enr-ironmental factors to lvhich \ve are continuouslv
exposed at high doses throughout life. Most of these
microbes are commensal bacteria and until recently
have been difficult to culture, lvhich has limited our
understanding. However, during the past decade, the
advent of metagenomic sequencing approaches that
combine next-generation DNA sequencing technologies

Propionibacterium spp. were the most ab,undant.
Staphylococcus spp. were more represented in the
tumor,/peritumor tissues (P < 0.05). The authors
concluded that the prostate contained a plethora of
bacteria, which set themselves within the gland with a
distribution dependent on the nature of the tissue, thus
suggesting a possible pathophysiological correlation
between the composition of the local microbial niche
and the presence of the tumor itsel{.

(16S ribosomal RNA hvpervariabie regions) or

Sirnilarly, Shrestha et al .113) profiled the urinary
microbiome in men with positive versus negative

rvith the cornputational analysis of targeted
w'l-iole-genome shotgun sequence reads has documented

the diversity and abundance of microbes at different
bodv sites in a culLure-indepenclent manner.tT'sI

It is well known that prostatitis and prostatitis
symptoms are associated with an increased risk of
prostate cancer.te,10l It is probably that bacteria induce
a chronic inflammatory state in the prostate that could
result in enhanced production of pro-inflammatory
cytokines. Both neutrophils and macrophages release
pro-inflammatory molecules such as nitric oxide that
have the propensity to cause genetic damage which
could pave the way for enhanced cell proliferation and
@

biopsies for prosti,rte cancer. The,v identified a cluster
of pro-inflammatorv bacteria previously implicated

in urogenital infections in a subset of samples.
lv{any species, including knolvn uropathogens, were

significantly and differentiallv abundant among
cancer and benign samples, in lor,v versus higher
grade cancers and in relation to prostate inflammation
type and degree. The authors concluded that there
tvas a prevalence of pro-inflammatory bacteria and
uropathogens in the urinarv tract of men with prostate
cancer.
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trditorial
ARTIFICIAL INTELLIGENCE IN H EALTHCARE MANAGEMENT.A MODERN APPRO^ACH
capacities
Humankind has given itself the scientific name homosapiens-man thewise-because our mental
is defined as "the use of
are so important to our everyday lives and oursense of self1. Artificial lntelligence
such as visual perception,
computer systems able to perform tasks that normally require human intelligence,
human
speech recognition, decision-makinE, and translation between languages."AlthoughAlsimulates
of
artificial
field
training2.The
decision-making, it does not replace human intelligence; rather, it relies on human
it is to learn more about
to
study
one
reason
intelligence, orAl, attempts to understand intetligent entities. Thus,
intelligence, Al strives to build
ourselves. But unlil<e philosophy and psychology, which arealso concerned with
products
intelligent entities as wellas understand them. Al has produced many significant and impressive
is
clear
that
it
even at this early stage in its development3. Although no one can predict the future in detail,
lives and on the
computers with human-level intelligence (or better)would have a huge impact on our everyday
future murse of civilization.
greatest impact being
Artificialintelligence is increasingly being applied in healthcare and medicine, with the
".ieved thus far in medical imaging. These are technologies that are capable of performing a task that usually
in a healthcare setting- Nowadays,
r.Lquires human perception and judgment, which can make them contoversial
people are living longer, but until now there are limited equipment and resources specialized in the management
as cancer,
of the complex health care challenges that come with long term managernent of conditions such
found a
dementia, or Chronic Obstructive Pulmonary Disease (COPDf. ln the medical field, doctors have
risks of
wide range of application of artificial intelligence.Artificial intelligence helps doctors assess the health
monitor and advice
a patieniand then use the intelligence to not only improve the quality of care, but also
globe is
patients on the side effects of certain medicationss. The impact of Artificial intelligence across the
treatment of
disruptive, with technologically advanced tools enabling better decision-making, diagnosis, and
chronic and acute illnesses. For instance,'lBM'Watson, an Artificial lntelligence enabled tool is currently widely
used in the Middle East and other parts of the world for effective diagnosis of certain cancersa'6. Artificial
region
intelligence is a revolution in the global healthcare system especially in the Middle East region, as the
of this
has demonstrated the acceptance of the change through the huge investment and implementation

r

technology.
The roleArtfficial lntelligence in medicine, Artificial intelligence uses mathematical algorithms and data-science
f; 'n the human body to rnake diagnosis, betterthan doctors can do. This gives specialists the ability to take
*Vnediate actions for diseases that may otherwise becorne severe.Larry Smarr, notes that a person's body
type
can produce about one trillion of important data that aid in diagnosis and treatment including DNA, blood
primary
the
results, and weightT. Artificial.intelligence has the ability of storing patients' information and act as
source of information of patients from across the globe through the efficiency of accessing important information
including existing condition, medical history family history and priordiagnosis. Also, it has been used in disease
analysis by immediate recognition of pathological areas in an electrocardiography, ultrasound, X-rays, and
more differenttypes of scanss. Researchers concurthat analyses reliant on artificial intelligence can ensure
accurate and fast diagnosis of some cliseases including malignant melanoma and eye problems. This is
giving them
because the technology allows the doctors to.know exactly how the human body looks like, hence
plan devised.
an opportunity to even compare the results with prior cases for: effectiveness of the treatment
get the
This reduces the time the patients have to wait before getting treatment, as well as ensuring that they
treatmentthat ca1 address their problems within the shortest time possible.

ItL*rrrH Lifeline, xxxlY zor s

Artificial intelligence improves the sensitivity of the doctors, thereby reducing the cases of human errors. This
technology has remarkable effect on both the patients and the doctors by improving efficiency and quality of
care as a result of minimal cases of human errors that limit the attainment of optimal health outcomes. The
technology benefits the patients by reducing the number of patients that die annually due to diagnostic elrors
as it offers reliable data that prevent surgical complications, diagnostic errorS, and other infectionse. This is
despite the fact that there are concerns over losing the patient-physician relationship since the doctors no
longer have to strive for medical data through interaction with the patients. Nevertheless, it is worth noting that
computers cannot replace the presence of doctors since the human care industry is more of a seruice industry
where the presence of doctors and other medical professionals is keyto attainmentof optimal health outcomes.
It is worth noting that the medical profession is very sensitive as a small rnistake can result in extensiv-e
essential
damages in the human body, including deaths10. As such, the technology is vital in giving the doctors
precision required to ensure thatthe patients are handled with utmost precision. TheAl has a crucial element
patient of negatively
that checks for any 66ses of occurrence of human errors that may endanger the life of the
impactthe levelof safetyof the patients. lf clinicians, biomedicalscientists, health care specialist, biomedical
engineers, and hospital representatives consider this model of Al as a tool in healthcare, we would be ina
risks
better place to take advantages of Al'sopportunities for healthcare, imaging & medicine, Without them,the
of poor accuracy, security andunderstanding may cause untold problems. With such a controversial technology
such as artificial intelligence, it is imperative that policymakers make decisiohs while the technology is still
young, before they are forced to make policy reactively.
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Case Report

Endovascular Management in a Case of Recurrent Bleed Following
Transurethral Resection of the Prostate
Abstract

Transurethral resection of prostate (TURP) remains the gold standard surgical therapy for symptomatic
benign prostatic enlargement, with reported International Prostate Symptom Score reduction of up
to 70%. However, as many as 20% of patients can have significant complications including sexual
dysfunction, perioperative bleeding requiring blood transfusion, and incontinence. Intractable
hematuria from the prostate can be life‑threatening, and its management remains a difficult clinical
problem. Prostate artery embolization (PAE) is occasionally indicated in such patients when all other
measures have failed. PAE has been used to treat benign prostatic hyperplasia; however, literature
related to its use for bleeding following TURP remains limited. We report a case of an elderly male
who presented with recurrent episodes of hematuria following TURP and was successfully treated by
endovascular management.
Keywords: Benign prostatic hyperplasia, hematuria, prostatic artery embolization

Introduction

Case Report

Intractable hematuria from the prostate
is potentially a life‑threatening event that
raises major therapeutic challenges. Causes
of severe hematuria include transurethral
resection of the prostate (TURP), prostatic
biopsy, and prostate cancer.[1] At times, it
may not be possible to adequately control
the bleeding by conservative measures,
such as irrigation or endoscopic diathermy.
Prostate artery embolization (PAE) is
a minimally invasive procedure that
is emerging as a safe, effective means
to control prostate bleeding.[1,2] Most
outcome data in the literature appear to
come from case reports and small case
series, and little is known about midterm
outcomes. Delgal et al.[1] retrospectively
evaluated the efficacy and outcomes of
transcatheter arterial embolization for
intractable bladder or prostate bleeding
in 2 women and 18 men. Embolization
was feasible in 90% (18 of 20 cases).
Bleeding was controlled after the first
procedure in 15 of 18 patients (83.3%) and
after a repeat procedure in the remaining
3 patients. We report a case of an elderly
male who presented with recurrent episodes
of hematuria following TURP and bleeding
controlled with transcatheter embolization
of the prostatic vessels.

A 72‑year‑old male
presented to the
urological services of the hospital with a
history of lower urinary tract symptoms of
4‑week duration. The symptoms included
both storage and voiding symptoms with
an International Prostate Symptom Score
of 27. Ultrasonography imaging revealed a
urinary bladder stone of 22 mm in diameter
with a prostatic volume of 46 cc. Upper
tracts were normal. Serum prostate‑specific
antigen levels were 10.4 ng/ml. In view
of these findings, the patient underwent
12‑core transrectal prostatic biopsy under
ultrasound guidance with cystolitholapaxy
under regional anesthesia. A catheter was
left in place following the endoscopic
procedure.
The
histopathological
examination of the biopsy specimen
revealed benign prostatic hyperplasia with
areas of chronic infection.
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The patient failed to void following
catheter removal 48 h postprocedure. He
was started on alpha blockers (Silodosin
8 mg tablets at bedtime), with no success
in voiding. A catheter was reinserted,
but the patient failed a catheter‑free
trail on two occasions 15 and 30 days
later. After risks were explained, the
patient was taken to the operating room
for the TURP. Post‑TURP, the patient

R. B. Nerli,
Vishal Kadeli1,
Naveen Mulimani2,
Shridhar C. Ghagane3
KLES Kidney Foundation KLES
Dr. Prabhakar Kore Hospital
& Medical Research Centre,
1
Department of Urology,
KLE Academy of Higher
Education and Research
(Deemed-to-be-University),
JNMC Campus, 2Department of
Interventional Radiology,
KLES Dr. Prabhakar Kore
Hospital & Medical Research
Centre, 3Department of Urology,
KLES Kidney Foundation,
KLES Dr. Prabhakar Kore
Hospital & Medical Research
Centre, Belagavi, India

Address for correspondence:
Dr. R. B. Nerli,
Department of Urology, KLES
Dr. Prabhakar Kore Hospital
and Medical Research Centre,
KLES Kidney Foundation, KLE
Academy of Higher Education
and Research (KLE University),
Belagavi ‑ 590 010, Karnataka,
India.
E‑mail: rbnerli@gmail.com

Access this article online
Website: www.arabjir.com
DOI: 10.4103/AJIR.AJIR_28_17
Quick Response Code:

How to cite this article: Nerli RB, Kadeli V,
Mulimani N, Ghagane SC. Endovascular management
in a case of recurrent bleed following transurethral
resection of the prostate. Arab J Intervent Radiol
2018;2:33-5.

© 2018 The Arab Journal of Interventional Radiology | Published by Wolters Kluwer - Medknow

33

[Downloaded free from http://www.arabjir.com on Thursday, September 3, 2020, IP: 1.39.152.171]
Nerli, et al.: Prostate artery embolization

successfully voided post‑Foley catheter removal. He
was readmitted for complaints of hematuria after a
week’s time. The patient’s hemoglobin had dropped
down to 7.6 g/dL. Cystoscopy and clot evacuation
were done. No active bleeder was found on endoscopy.
Catheter‑free trial was again given after 48 h. The
patient voided clear urine for the next 4–5 days
and presented again with hematuria. These bleeding
episodes continued for about 24 h. Cystoscopy was
repeated and clots were evacuated. In view of recurrent
episodes, a consultation with the interventional
radiologist was sought.
PAE procedure was performed under local anesthesia
using bilateral femoral artery access. Diagnostic
selective and superselective angiograms were done using
Progreat microcatheter (Terumo Corporation, Japan)
and coaxially through Cobra catheter (AngioDynamics,
Inc., Queensbury, NY, USA) [Figures 1 and 2] to
confirm the arteries supplying the vascular blush and
embolized using PVA particles (Boston Scientific
Corporation, USA) (300–510 µ). Final angiograms revealed
complete embolization of the bleeding vessels. The patient
tolerated the procedure well. The patient is currently on
close follow‑up for over 24 weeks now.

Discussion
Severe hematuria following TURP that persists despite
conventional treatment raises major therapeutic
challenges. Patients are usually older and have other
comorbidities such as hypertension, diabetes mellitus,
and coronary artery disease. Prolonged or repeat
hospitalization for bladder irrigation and multiple blood
transfusions are not practical, and the risk of major
morbidity associated with repeat endoscopic procedures
is often unacceptably high. Endovascular embolization
is a minimally invasive method that allows the patient
to stay at home without catheters. With superselective

Figure 1: Selective angiograms of bilateral internal iliac and anterior
divisional branches

34

embolization being performed in most patients today, the
initial clinical success rates are very high as reported in
the most recently published studies.[3,4]
Earlier studies had suggested a higher risk of rebleeding
after unilateral embolization.[2] Rebleeding after
unilateral embolization is probably related to the rich
collateral blood supply to the internal iliac artery from
the contralateral internal iliac, inferior mesenteric,
external iliac, and femoral arteries. To prevent
rebleeding from these collaterals, the anterior division
of the internal iliac artery should probably be embolized
bilaterally regardless of whether the bleeding site is
detectable on angiogram.[2]
Embolization with particles has a small risk of bladder
infarction due to the rich blood supply of the organ. Types
of complications reported are cases of postembolization
syndrome
treated
with
symptomatic
medication.
Superselective embolization of the prostate arteries should
be performed whenever possible to minimize the risk
of ischemic complications at other sites of the internal
iliac territory.[1,2] Chen et al.[5] reported on nine patients
with advanced prostate cancer who underwent PAE
for refractory prostatic hematuria. Angiograms showed
prostatic neovascularity in all cases, and complete PAE was
achieved in eight cases (89% technical success rate). Gross
hematuria ceased after PAE in six cases, translating to a
67% clinical success rate.

Conclusion
Transcatheter arterial embolization may offer a feasible
and safe alternative to control bleeding from the prostate
after failure of conservative management. In most cases,
embolization is a well‑tolerated procedure that obviates
the need for surgery. Embolization should be viewed
as a minimally invasive, palliative measure that may
control life‑threatening hemorrhage and provide sustained
bleeding control, contributing to decreasing the need

Figure 2: The prostatic arteries being embolized
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for blood transfusion, bladder irrigation, and repeat
cystoscopy.
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AB ST RA CT
Background: CSOM is a middle ear cleft inflammatory condition, characterized by its
persistent/recurrent discharge. CSOM is a destructive type of disease, if untreated can lead
to irreversible & irreparable sequelae with life threatening complications.
Objectives: Too study the prevalence & antibiogram of MRSA in CSOM patients.
Material and methods: A total of 90 cases of CSOM which fulfilled the inclusion criteria
were included in the study. And all the isolates were processed & identified followed by
testing for antibiogram pattern according to standard guidelines. Cefoxitin disc diffusion
method was used to detect the Methicillin resistant isolates among the C.
Results:: Of the 90 CSOM cases, 33.33% Staphylococcus aur
aureus were isolated of whom
56.66% were MRSA and 43.3% were MSSA. Both MRSA and MSSA showed maximum
sensitivity to Linezolid & least to Penicillin.
Conclusion: Continuous & periodic microbiological evaluation of CSOM causative
organisms is essential in all health
ealth care center’s to prevent the spread of resistant strains &
also to have a proper protocol for the start of empirical therapy.

Copyright©2018 Manjula. Vagrali., Soumya S and Jyoti.M.Nagmoti.
Jyoti.M.Nagmoti This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Otitis media is an inflammation of the middle ear cleft without
reference to any etiological agent or specific pathogenesis.1,2
Otitis media is classified into acute, sub-acute
acute & chronic.3
Acute & sub-acute otitis media are less destructive form with
reversible sequelae & relatively have less complications
compared to chronicotitis media which is a destructive disease
with irreversible sequelae & have serious complications.
Complications caused by CSOM range from painless
discharge to life threatening intracranial or extra cranial
complications. CSOM is defined as a chronic inflammation of
the middle ear & mastoid cavity with recurrent ear
discharge/otorrhoea through perforated tympanic membrane.4,5
CSOM is more
re common in childhood, with peak around 2yrs
of age4,5,6 & one of the major causes of deafness especially in
developing countries like India.7,8 Anatomically the Eustachian
tube in children is ore horizontal & short which is the cause for
increased incidence
nce in CSOM in them due to easy path for
microorganisms to enter the middle ear through the
nasopharynx.
Since the discovery of new antibiotics in the field of treatment,
complications have significantly reduced. But has led to
resistance to the commonly used antibiotic drugs due to
inappropriate & indiscriminate use of broad spectrum higher
*Corresponding author: Soumya S
Department of Microbiology, Jawaharlal Nehru Medical
College, KLE Academy of Higher Education
and Research, Belagavi

antibiotics, resulting in return of complications. The most
common organisms responsible for CSOM are P.aeruginosa
followed by S.aureus.9,10,11 But few other studies have reported
S.aureus being the most common followed by
P.aeruginosa.12,13,14,15 This variation
iation in study results is due to
change in climatic conditions, patient population & use of
antibiotics before sample collection.
At the PHC’s were facilities for culture & sensitivity testing
are not available, clinicians start the patients with CSOM on
empirical treatment, but since these organisms are developing
resistance to commonly used antibiotics
antibiotics- this has resulted in
treatment failure followed by complications.
Thus identification & detection of MRSA producers is very
important before the start of CSOM treatment. So this study
was undertaken in our tertiary center to study the sensitivity
pattern of MRSA isolates from CSOM patients.

MATERIAL AND METHODS
The study was conducted on all the IPD and OPD patients
attending the Department of ENT, DR. Prabhakar Kore’s
Charitable Hospital & MRC, Belgaum over a period of one
year. Detailed clinical history regarding patient’s age, sex,
duration of ear discharge & antibiotic treatment was taken.
Those patients who had not received antibiotic therapy for
previous
revious 5 days were excluded from the study. With all aseptic
precautions sample was collected using sterile swabs &
processed only for aerobic bacteria. All the organisms isolated

Methicillin Resistant Staphylococcus
cus Aureus (Mrsa) As An Emerging Pathogen In Chronic Suppurative Otitis Media (Csom)
were identified by their morphology, culture characters &
biochemical reactions
ions following standard protocols at the
Department of Microbiology, Jawaharlal Nehru Medical
College, KLE Academy of Higher Education and Research.16
All the isolates of S.aureus were screened for oxacillin
sensitivity using cefoxitin disc (30 microgram disc)
d
&antibiotic sensitivity testing was done by Kirby Bauer Disk
Diffusion method & results were interpreted according to
CLSI guidelines.

finding of sensitivity was similar to that seen by Patigaroo et
al., in his study.19

RESULTS

In conclusion, we believe that our data may help the clinicians
in our hospital mainly in selecting the appropriate antibiotic
for empirical treatment & thus further to prevent further
complications.

A total of 90 cases of CSOM were enrolled in the study, of
which 30 (33.33%) were S.aureus. Of the 30 isolates
isol
of
S.aureus, 17(56.66%) were MRSA and 13(43.33%) were
MSSA (as shown in graph 1). Antibiotic sensitivity pattern of
MRSA & MSSA are depicted in table 1. MRSA isolates
showed maximum sensitivity to linezolid followed by
Gentamycin & cotrimoxazole and least
east sensitivity to penicillin.
MSSA isolates showed maximum sensitivity to linezolid and
Chloramphenicol and least sensitivity to penicillin.

These observations will thus help the clinicians in prescribing
empirical treatment for CSOM patients, but at the same time
these findings may not be suitable to be applied in all hospital
settings of different areas, due to change in bacteriology &
sensitivity from place to place.

CONCLUSION

The changing pattern of causative agents & their antibiogram
in CSOM should be monitored continuously & periodically to
prevent the emergence & spread of resistant pathogens.
Conflict of interest
There are no Conflict of interest.
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Graph 1 Showing the distribution of MRSA & MSSA

Table 1 showing the sensitivity pattern of MRSA & MSSA.
Sl.no

Antibiotics

1
2
3
4
5
6
7
8
9
10
11
12

Ampicillin
Amoxyclav
Cotrimoxazole
Clindamycin
Erythromycin
Gentamycin
Linezolid
Penicillin
Vancomycin
Tetracycline
Chloramphenicol
Doxycycline

Sensitivity % of
MRSA
52.9%
35.29%
70.5%
64.70%
52.9%
70.5%
94.11%
11.76%
35.29%
64.7%
70.58%
41.17%

Sensitivity % of
MSSA
61.5%
30.7%
76.9%
84.6%
46.15%
92.3%
92.3%
0%
69.23%
76.9%
84.6%
46.15%

DISCUSSION
Among the chronic infections, CSOM is the most common
disease occurring worldwide. Its importance is due to the
morbidity conditions it results in. In our study S.aureus were a
total of 33.33% of isolates & the finding were similar to the
study done by Rangaiah ST et al.,
., S. Nandan et al., Patigaroo
SA et al., and Archana BR et al.,17,18,19 20 In our study MRSA
in CSOM was seen in 56.66% & MSSA in 43.33% which is
quite high compared to the study finding of Park et al., who
found the prevalence of MRSA in CSOM
SOM to be 4.9% only21&
also in a study done by Archana&SreeHarsha showed 5%
prevalence of MRSA.20 But a study done by Patigaroo et al.,
showed 30% MRSA in CSOM. 19
This alarming high percentage of MRSA & MSSA in CSOM
makes us to be alert about the increasing
ing incidence of MRSA.
In our study MRSA & MSSA both were found to be sensitive
to Linezolid & both showed least sensitivity to Penicillin. This
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Abstract
Introduction: The gonadal hormones accompanying the menstrual cycle in a female affect the ventricular repolarization
regionally in the cardiac muscle as well as affects its recovery time both of which are QTc AND QTd measured conventionally
using a non-invasive ECG. A prolonged QTc and QTd are predictors of cardiac morbidity and mortality.
Aim: The aim of the present study was to examine whether the cardiac ventricular repolarization is altered during different
phases of menstrual cycle by the endogenous gonadal hormones.
Materials and Methods: Thirty eumenorrhic females were examined using 12 lead ECG during the follicular and luteal phases
of menstrual cycle.
Statistical Analysis: Data was analysed statistically using student’s paired t-test.
Results: It was observed that the heart rate in follicular phase was (78.8 ±7.48) while in luteal (84 ± 8.17), R-R interval in
follicular was (82±5.89) while in luteal phase was (77±3.69) QT interval in follicular was (0.39±0.09) while in luteal phase was
(0.33±0.08), QTc in follicular was (0.43±0.03) while in luteal phase was (0.39±0.03), QTd in follicular was (67 ± 2.30) while in
luteal phase was (58±4.08).
Conclusion: We hence elucidate interactions between the sex steroids and cardiac conduction dynamics which is characterized
by a prolonged QTc and QTd during the follicular phase.
Keywords: Endogenous, Gonadal, Menstrual cycle, Repolarization.

Introduction
Menstruation involves rhythmic cyclical changes in
all the reproductive organs of a female which in turn is
due to the interplay of endogenous hormones i.e.oestrogen and progesterone. These gonadal hormones
are associated with various homeostatic changes in
various organ systems in anticipation to fertilization if
at all. Apart from its traditional role in affecting the
reproductive organs the presence of receptors for the
sex steroids on the cardiovascular as well as the level of
medulla is well established hence it is subjudiced that
the changes in the functioning of these systems
cyclically are inherent to the biological rhythm.
Multiple studies conducted on males and females have
studied the propensity to develop cardiac rhythm
abnormalities and the most feared torsa des pointes
which occurs in the absence of structural deformities
and can lead to ventricular fibrillation and tendency to
develop MI, it was observed that females have a distinct
advantage over the age matched male counterparts
showing a delay in the onset of cardiac abnormalities.
The data tends to skew as a female turns
postmenopausal with no difference in the morbidity or
mortality rates thereafter.1,2
The ECG is a simple non-invasive diagnostic tool
used to diagnose cardiac abnormalities. The QT interval
(measured from the initial Q-wave deflection to the end
of the T wave) records the ventricular depolarization
and repolarization of both the ventricles but is variable
as it is dependent on the RR interval, so several

formulae have been devised to calculate a corrected
QT. The QT interval, QT interval corrected (QTc) using
Bazett and Fredricia formula and its dispersion (QTd) is
a measure of ventricular repolarization and ventricular
recovery time and differences in the repolarization
times across the entire ventricular musculature, and its
prolongation has been linked to the occurrence of
cardiac arrhythmias.3,4 An abnormal QTc is one which
is longer than 0.44 s even though physiologically, some
females may have QTc up to 0.46 s. The treating
physician should be vigilant as female gender and the
prolongation of QT is a cumulative risk factor for
development of torrential arrhythmias which should be
borne in mind prior to instituting a drug regime which
has effects in the cardiac conduction system since
certain drugs are known to cause fatal drug induced
arrhythmias. There are numerous studies in literature
which have correlated HRV changes to the phases of
menstrual cycle but sex differences in ECG findings is
a matter of debate. The QTc interval which is notably
increased in females compared to males owing to their
slower resting heart rates and R-R intervals and an
associated steep QT-to-RR ratio which increases the
likelihood to rhythm abnormalities.5-8 There is solicited
proof that these QTc changes are not present since
birth9 and the change in the QTc characteristics occur
post-pubertal associated with a surge in the levels of
endogenous gonadal hormones.10 The prolongation of
QTc during pregnancy11 and longer baseline QTc in
post pubertal women5,12 reinstates the role of sex
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hormones in altering the cardiac electrogenic
properties. Numerous animal studies have demonstrated
the effect of gonadal hormones on cardiac myocyte as
well as the conduction system but the results remain
inapplicable to humans due to paucity of studies
conducted on recording the electrical phenomenon.
Converging line of data on inability to reach a
consensus and conflicting reports on the effects of sex
steroids on ECG recordings especially repolarization
with the menstrual cycle13-16 has hampered the
assessment of female gender as to being a risk factor for
arrhythmogenesis. The results may aide the physicians
in treatment modalities which can be made more cycle
specific as well as hormone replacement therapy
instituted if at all be in sync with the biological rhythm
and at the same time the physiologist may solve the
nexus around the influence of sex hormones and cardiac
repolarization properties.
Materials and Methods
Study Design: Cross-sectional
Duration: December 2011 till February 2012
Source of Data: In the present study the data was
collected from the students of first year M.B.B.S for the
academic year 2011.
Sample Size: Thirty eumenorrhic girls aged 17 -20
years of age studying their first year MBBS course
were selected
Sample Size Estimation-17
Expected Reduction-(Mean) = d=20
SD=40 = σ
ά = 0.05 One sided
Z ά = 1.65
β = 0.2 Power 80%
Z β = 0.84
n = [(Z ά + Z β) σ / d]2 = 24.8 = 25 =30
Based on sample size calculation 30 MBBS phase
1females aged 17-20 years who are eligible were
enrolled at the time of data collection.
Inclusion Criteria: Thirty eumenorrhic girls aged 17 20 years of age studying their MBBS course with
regular cycle duration of 28days at least prior to 2
months of the study, having no well-defined
premenstrual tension or no medical, endocrinological,
psychiatric or gynaecological problems were enrolled.
Exclusion Criteria: Subjects who had any menstrual
cycle irregularities, dysmenorrhea, menorrhagia, or
consuming drugs like cough suppressants, history of
smoking or drug abuse antidepressant, oral
contraceptive pill, drugs that alter the cardiovascular
functions, history or clinical suspicion of ischemic or
structural heart disease, any kind of conduction defect
or antiarrhythmic drug use or history of hypertension,
diabetes mellitus were excluded from the study.
Females engaging in active exercise i.e.- 3 times/week
are excluded from the study since the work extends to
sedentary females.
Voluntary informed written consent was obtained
from all participants, and the experiment protocol was
approved by Institutional Ethics committee on human

research of the college. A detailed menstrual history
regarding the total duration, regularity, flow was
collected from every participant prior to enrollment.17
The entire purpose along with a detailed
description of the study protocol was given to all the
subjects prior to beginning of the test& examination
carried out at same time of the day.17
Considering the first day of bleeding as Day 1, the
phases marked out were and confirmed by basal body
temperature monitoring:
1. Follicular (10th day)
2. Luteal (20thday).
Recording
The subject was given a rest in supine position for
a period of 20 mins following which ECG was recorded
at a paper speed of 25 mm/s and a calibration of 1
mv=10 mm and the QT recorded in all possible leads
with the interval considered from the onset of the QRS
complex to the end of the T wave The end of the T
wave was defined as intersection of the terminal limb of
the T wave with the isoelectric baseline.18 The longest
and the shortest QT intervals across 12 leads were
defined as the maximum QT (QTmax) and the minimum
QT (QTmin) intervals, respectively. QTC was corrected
for heart rate by using the Bazett formula and defined
as
corrected
QTmax (QTmaxc)
and
corrected
QTmin (QTminc), respectively.19,20 QTc dispersion (QTcd)
was defined as the difference between QT maxc and
QTminc. Fridericia formula was also used since it
provided for rate-adjustment and is devoid of many
errors.21-23 Intervals between two consecutive R-waves
were defined as RR interval.
1. Bazett: QTc =QT (RR)1/2
2. Fridericia: QTc =QT (RR)1/3
Results
The results from the study show that the indices
which represent ventricular repolarization are all
prolonged during the follicular phase of menstrual
cycle. This suggests that females are potentially at high
risk of developing ventricular arrhythmias during the
follicular phase.
Table 1: Shows the baseline demographic
characteristics of the population.17
Age(yrs.)
18.3±0.66(17-20)
Weight(kg)
56.7±7.55(47-65)
Height(m2)
1.56±0.04(1.51-1.68)
NS-not significant, *-statistically significant at p<0.05
Table 1 shows the demographic profile of the
participants. It is evident that most of the participants
are of the mean age group of 18 years and average
weight of 56 kgs.
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Table 2: Heart rate & repolarization indices across different phases of menstrual cycle
Follicular
Luteal
P value
Heart rate(b/min)
78.8 ±7.48
84 ± 8.17
0.003*
QT(msec)
0.39±0.09
0.33±0.08
≤0.001*
QTc (msec)
0.43±0.03
0.39±0.03
≤0.001*
NS-not significant, *-statistically significant at p<0.05.
levels of oestrogen and progesterone exert a genomic
Table 2 shows the mean Heart rates and ventricular
and non- genomic hormone induced changes at the
repolarization indices of the participants. The results of
level of cardiac musculature.
the table suggest a higher heart rate during the luteal
The results derived from our study are in similar
phase while the ventricular repolarization indices like
lines with a study which signifies that the QT interval
QT and QTc were prolonged in the follicular phase as
values fluctuate parallel to the surges in gonadal
compared to the luteal phase which was statistically
hormones associated with the menstrual cycle.13 On the
significant.
other hand there are contradictory reports from certain
studies where no association was found between
oestrogen and its cardio-protective role on the
cardiovascular system.24,25 Our results are in sync with
the results of a study wherein they observed that during
a single cycle it was progesterone and oestrogen which
affected the ventricular repolarization in women, with
the endogenous progesterone shortening the action
potential while oestrogen counterbalances it by
prolonging it.26 The possible molecular mechanism how
oestrogen prolongs the action potential is by inhibiting
the potassium channels which are responsible for
ventricular repolarization and also hormone induced
depletion in the mRNA levels coding for the potassium
rectifier channels, while in the animal models it was
Fig. 1: Qtc during different phases of menstrual
known to decrease the IcAl as well as inward rectifying
cycle
potassium channels at physiological doses.27-29 The
shorter QT interval observed during the luteal phase
Table 3: QT dispersion & RR intervals across
may be attributed to the high levels of progesterone
different phases of menstrual cycle
which is known to decrease calcium channel current
Follicular
Luteal
P value
and increases potassium channel currents. The effects
82±5.89
77±3.69
0.30NS
R-R interval
of progesterone have been studied in a guinea pig
(msec)
model, where it shortened the AP duration through up
67±2.30
58±4.08
0.001*
QTd(msec)
regulation of IKs currents and down regulation of ICa,
30
NS-not significant,*-statistically significant at p<0.05.
L currents. The risk of sudden cardiac death in patients
with myocardial infarction, heart failure, and
Table 3 shows the mean RR intervals and QT d
hypertrophic cardiomyopathy has been attributed to
which measures the heterogeneity of regional
prolonged Qt interval.31-33 and is a risk factor for
ventricular repolarization of the participants is
sudden cardiac death in hypertensive patients with left
statistically prolonged in the follicular phase as
ventricular hypertrophy (LVH).31,32 The endogenous
compared to the luteal phase.
gonadal hormones of menstrual cycle alter the cardiac
action potential kinetics with oestrogen in the follicular
Discussion
phase prolonging it and a progesterone surge during the
The results derived from our study suggest a
luteal phase reversing it by antagonizing the actions of
prolonged QT interval, QTC and QTd during the
oestrogen.
follicular phase as compared to the luteal phase, thus
Implications: There is sufficient line of data to prove
confirming that endogenous gonadal hormones i.e.
that the post-menopausal state is an independent risk
oestrogen and progesterone affect cardiac ventricular
factor along with female gender for the development
repolarization as well as exhibit a regional
and progression of cardiovascular diseases which
heterogeneticity in its actions on the cardiac
corroborates the modulatory role of endogenous
musculature,
with
oestrogen
prolonging
the
hormones in cardiac conduction. The issue which
repolarization indices and the progesterone exerting an
remains to be resolved is of oestrogen conferring cardio
anti-oestrogenic and androgenic property and
protective role on the cardiovascular system with
antagonizing the actions of oestrogen and shortening
multiple studies suggesting the same,31,34,35 the delay in
the duration of cardiac action potential. The fluctuating
onset of cardiac adversities towards menopause
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compared to age matched males imbibes the role of
hypo oestrogenic state facilitating it1,2 while certain
studies have reported negative outcomes with hormone
replacement therapy in post-menopausal women
contradicts the traditional cardio-protective role.36,37 A
review of the food and drug administration database
revealed a prediclition of females to develop torrential
arrhythmias after consuming variety of drugs, such as
antihistamines, antimalarials, certain antibiotics etc
which have the potential to block potassium channels,
thereby prolonging the QT interval on the ECG.28 The
probable implication from such type of studies would
be the potential use of progesterone containing
analogues in treatment of conditions having long QT
syndromes as well as caution be exercised when certain
drugs known to affect the refractory periods are to be
prescribed in females.
Limitations and Future Scope: Actual hormone
estimation was not conducted due to paucity of funds
and technical problems. Such studies should be
conducted in larger population to get to the results.
Future studies must be conducted to elucidate an
association between the levels of sex steroids and their
prognostic cardiovascular implications. Studies should
include QTd on population suffering from
cardiovascular
conditions
like
hypertension,
arrhythmias, MI and the female gender to strike an
association between the two since Qtd and QTc have
evolved as the biomarkers of predicting cardiac
adversities and the risk of sudden death.38
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ABSTRACT
Background: Acute Appendicitis is the most common cause of acute pain in the abdomen. Appropriate use of
prophylactic antibiotics prevents the risk of postoperative surgical site infections (SSIs). However, there is no
conclusive guideline concerning the duration of antibiotic usage. A single preoperative prophylactic dose has been
recommended by many randomized control trials. Hence, the study aimed to determine the need for postoperative
antibiotics after laparoscopic appendicectomy for nonperforated appendicitis.
Methods: A total of 100 patients with nonperforated appendicitis undergoing laparoscopic appendicectomy divided
into two groups. Group A (n=50) patients received single dose of preoperative antibiotic and group B (n=50) patients
received preoperative dose, as well as three postoperative doses of antibiotics. Routine investigations including
complete blood count, blood urea, serum creatinine; other investigations such as ultrasound of abdomen were also
performed. Following laparoscopic appendicectomy, surgical wound was inspected after 48 h, 72 h, and on day 7 to
look for any signs of postoperative SSI.
Results: The mean age in group A was 30.74±10.69 years compared to 30.72±9.56 years (p=0.757) in group B. All
the patients in study presented with right iliac fossa pain. Three patients in group A (6%) and two patients in group B
(4%) had grade III SSIs, which were managed conservatively. The difference between both the groups for incidence
of SSIs was statistically insignificant (p=1.000).
Conclusions: Prophylactic postoperative doses of antibiotics confer no additional benefit over a single preoperative
dose in preventing the postoperative SSIs after laparoscopic appendicectomy.
Keywords: Laparoscopic appendicectomy, Nonperforated appendicitis, Prophylactic antibiotics, Surgical site
infections

INTRODUCTION
Appendicitis, the inflammation of appendix, is the
common cause of surgical intervention. Initially
appendicectomy was considered as a gold standard
treatment modality for acute appendicitis.1 Later,
laparoscopic appendicectomy is the most frequently

performed surgical intervention. The early surgical
intervention following acute appendicitis improves the
outcome.
It was assessed that risk of acute appendicitis is 6.7% for
women and 8.6% for men, with a peak incidence between
10 and 30 years in both the sexes.2
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Pathological state of vermiform appendix is an important
contributing factor of postoperative surgical site infection
(SSI’s) following appendicectomy.3,4 Patients with
perforated or gangrenous appendicitis are at higher
incidence of SSI’s than those with nonperforated
appendicitis.5 SSI’s are the major cause of postoperative
morbidities including pain, anxiety, inconvenience,
increased hospital stay, and financial cost.6 Along with
medicine, major and continuous efforts have been made
by the surgeons to prevent sepsis. Despite all,
postoperative wound infection is still a major limiting
factor in surgery.

the study after briefing them about nature of surgery,
required investigations, proposed interventions, and
possible untoward outcomes

SSI’s occurs mostly along the surgical tract involving
superficial tissues, deeper tissues, organ, or an
intraabdominal space. Superficial incisional infections,
account for 60%-80% of all SSIs, have a better prognosis
than organ or space-related SSIs.5 The appropriate use of
antibiotics reduces risk of postoperative SSI by 40%60%.7 Prospective clinical trials have established
guidelines for choice of prophylactic antibiotics, route of
administration, and its timing following emergency
appendicectomy. However, there are no definitive
guidelines regarding duration of antibiotic usage.8,9

Randomization of the groups was done by opaque
envelope method. A total of 100 opaque envelopes
containing a card inside were made. Fifty of these
envelopes contained a card mentioning group A (study
group) and the remaining fifty had a card mentioning
group B (control group). Patients were asked to pick up
an envelope randomly and depending on the group
mentioned in the envelope, they were allocated into either
one of the two groups.

The antibiotics given preoperatively at the time of
maximum bacterial contamination, that is during the
course of surgery, achieve adequate serum and tissue
levels and play an imperative role in prevention of SSIs.10
However, the role of postoperative antibiotics in reducing
the SSI’s in nonperforated cases is still conflicting.11 A
single-dose antibiotic prophylaxis has been recommended
for majority of the elective general surgical procedures;
however, in reality, this practice is not followed and
multiple-dose regimens are still in use at many centers.4,12
Hence, this study was conducted to determine the need
for postoperative antibiotics in reducing SSI after
laparoscopic
appendicectomy
for
nonperforated
appendicitis.

Patients in both the groups underwent laparoscopic
appendicectomy as per the standard procedures. Similar
instruments and suture materials were used in both the
groups. Basic principles of surgery including adequate
hemostasis and no undue traction on the tissues were
followed in both the groups. Both the groups received a
single preoperative injection of 1gm cefotaxime and
100ml metronidazole intravenously at the time of
induction of anesthesia; however, in group B,
additionally three more doses of same antibiotics were
administered postoperatively at 8, 16, and 24 h from the
time of index surgery whereas for group A no
postoperative antibiotics were given.

METHODS
The present 1-year open label randomized control trial
(RCT) was conducted at the Department of General
Surgery from January 2015 to December 2015. A total of
100 patients admitted with nonperforated appendicitis at
the hospital were studied.
Selection criteria
All patients aged between 18 and 50 years of either sex
presenting with uncomplicated appendicitis were
considered eligible for the study. Patients with
complicated appendicitis (gangrenous or perforated),
additional
comorbidities
including
diabetes,
immunosuppression, cardiac, renal or liver failure,
allergic to cephalosporins, refuse to give written consent
and who has taken antibiotics outside before participating
in the study were excluded from the study. A written and
informed consent was taken from each patient enrolled in

Data collection
The data related to the demography, history of illness,
and details of the clinical examination of the patients
were recorded on a predesigned proforma. Routine
investigations including complete blood count, blood
urea, serum creatinine, and other investigations such as
ultrasound of abdomen were also performed.

Intervention

Intravenous fluids, analgesics, and other supportive
treatments were also given as per the surgeon’s advice.
Surgical wound was inspected after 48, 72 h, and on day
7 to look for any signs of postoperative wound infection.
The scores at each dressing were charted in a preformed
table to assess wound infection as per the Southampton
scoring system (Grade 0-5).13 Wound healing was taken
as normal for grades 0, 1, and 2. Infection of wound was
categorized as minimal for grade 3 and as major for
grades 4 and 5.
Statistical analysis
SPSS 20 (SPSS Inc, Chicago, IL) was used to analyze the
pooled data. The demographic characteristics were
compared using chi-square test, infection rates were
compared using Fisher’s exact test, and the mean
duration of hospital stay was compared using unpaired ttest. P≤0.05 at 95% confidence interval was considered as
statistically significant.
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RESULTS
The demographics, detailed history, and clinical
characteristics of the study patients is showed (Table 1).
No significant difference was observed between the two
groups regarding mean age, gender distribution, pain,
fever, nausea/vomiting, McBurney's tenderness, bowel
sounds, total leukocyte count, ultrasonography, diagnosis,
and histopathology report (p>0.05). Southampton scoring
system of SSI’s after 7, 48 h, and day 7 is summarized

(Table 2). None of the patients in present study had grade
4 or 5 SSIs. Wound healing was taken as normal for
grades 0, 1 and 2 whereas the patients with grade 3 were
considered as having wound infection. Only 3 (6%)
patients in group A and 2 (4%) in group B had grade 3
SSIs at 72 h and they were managed conservatively with
daily cleaning and dressing. The mean duration of
hospital stay for group B was higher than group A;
however, there was no statistically significant difference
(3.14±0.45 days vs. 3.08±0.34 days; p = 0.455).

Table 1: Demographic, detailed history and clinical characteristics of the study population.
Findings
Mean age
Pain
Fever
Nausea/vomiting
Bowel sounds
Total leukocyte count
6,000-11,000
>11,000
Ultrasonography, inflamed appendix, probe tenderness
Diagnosis
Acute appendicitis
Chronic appendicitis
Recurrent appendicitis
Sub-acute appendicitis
Histopathology report
Acute appendicitis
Chronic appendicitis

Group A, n=50
30.74±10.69
50 (100%)
13 (26%)
31 (62%)
50 (100%)

Group B, n=50
30.72±9.56
50 (100%)
16 (32%)
34 (68%)
50 (100%)

P value
0.757
1
0.509
0.529
1

24 (48%)
26 (52%)
8 (16%)

22 (44%)
28 (56%)
12 (24%)

40 (80%)
6 (12%)
3 (6%)
1 (2%)

42 (84%)
2 (4%)
4 (8%)
2 (4%)

0.294

41 (82%)
9 (18 5)

44 (88%)
6 (12%)

0.401

0.688
0.317

Table 2: Summary of Southampton scoring.
Duration
48 h
72 h
7th day

Group N
Group A
Group B
Group A
Group B
Group A
Group B

Grade 0
42 (84%)
48 (96%)
42 (84%)
43 (86%)
49 (98%)
49 (98%)

Grade 1
6 (12%)
1 (2%)
1 (2%)
2 (4%)
1 (2%)
1 (2%)

Grade 2
2 (4%)
1 (2%)
4 (8%)
3 (6%)
0
0

Grade 3
0
0
3 (6%)
2 (4%)
0
0

Grade 4 and 5
0
0
0
0
0
0

P value
0.108
1.000
1.000

reported an increase in hospital expenditures on a patient
when a surgical site becomes infected.16

DISCUSSION
SSI following surgical intervention is an alarming
impediment, which is never sought by a patient as well as
surgeon.14 SSIs account for approximately 15% of all
nosocomial infections, usually develop when endogenous
flora are translocated to a normally sterile site. Factors
influencing development of SSIs include perioperative
care, host defences, bacterial inoculum and virulence, and
intraoperative management.15
In addition, SSIs have a high impact on financial burden.
A prospective study conducted by Davey et al, also

A systematic review by Daskalakis et al, concluded that
all patients with nonperforated appendicitis, preoperative
treatment is sufficient whereas the use of postoperative
antibiotic treatment is not recommended.17 Whereas, in
case of perforated appendicitis, postoperative broadspectrum antibiotics are recommended. Similarly, a
systematic review by Andersen et al, have shown that the
use of antibiotics in patients with uncomplicated
appendicitis is superior to placebo in reducing
postoperative complications; however, concluded that no
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specific recommendations can be made regarding the
duration of antibiotic use.18 However, for patients with
complicated appendicitis, comprehensive antibiotic
regime is to be continued, as they have quite high risk of
infective complications. Altogether, only a very few
studies have demonstrated the clinical benefits and
disadvantages of giving postoperative antibiotics along
with adequate preoperative antibiotics prophylaxis.19 The
main aim of these prophylactic antibiotics is to lessen the
occurrence of postoperative SSIs.20 Redundant use and
continuation of broad-spectrum antibiotics beyond the
suggested time period may consequence in inappropriate
prophylaxis. These practices may augment the risk of
adverse effects and promote the emergence of resistant
strains that consequence in higher morbidity and
mortality.21
Most of the patients in both the groups were aged
between 21 to 30 years. The mean age was high in group
A compared to group B (30.74±10.69 years vs.
30.72±9.56; p = 0.757). These findings were consonance
with literature showing that the appendicitis is seen more
frequently in patients in their second through fourth
decades of life with mean age of 31.3 years. Similar
studies conducted by Luckmann et al, and Anderson et al,
reported that in contrast to perforated appendicitis,
nonperforated appendicitis was related to age.22,23 On
examination, all patients in both the groups had
tenderness in right iliac fossa (McBurney’s tenderness)
on the abdominal examination, as provided in literature it
is the most important sign that suggests appendicitis.24
Mild
leukocytosis,
ranges
from
10,000
to
18,000cells/mm3 is mostly seen in patients with acute
uncomplicated appendicitis; however, the white blood
cell counts are variable.25 Likewise, in present study
leucocytosis was seen in 52% of patients in group A and
56% of patients in group B; however, the difference was
not statistically insignificant (p=0.688) between the
groups.
The results of the study indicated that prophylactic
postoperative doses of antibiotics had no additional
benefit over a single preoperative dose of antibiotic and it
had no any significant effect on risk of developing SSIs
following appendicectomy. However, the other
parameters such as maintenance of asepsis, good surgical
technique, and a good postoperative care also plays a
substantial role in reducing the risk of postoperative SSIs
and thereby reducing the morbidity. Correspondingly, a
RCT conducted by Mui et al, concluded that the single
dose of perioperative antibiotic is adequate for prevention
of infective wound complications in patients undergoing
surgery for uncomplicated appendicitis.26 They also
concluded that the prolonged antibiotic administration
was cost-ineffective and leads to unnecessary
complications. Few other studies in the literature also
reported that that single dose of prophylactic antibiotic is
enough to prevent infective complications following
appendicectomy for nonperforated appendicitis.27-30

CONCLUSION
Overall, the results of this study suggest that the use of
single preoperative dose of prophylactic antibiotics
cefotaxime and metronidazole at the time of induction is
sufficient to reduce the risk of postoperative SSIs and
additional postoperative doses have no statistically
significant benefits. However, these findings are limited
to a single procedure-laparoscopic appendicectomy.
Further studies on a larger scale with various other
abdominal surgeries are required to determine the actual
need for postoperative prophylactic antibiotics to reduce
the SSIs.
Funding: No funding sources
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Esophagocutaneous Fistula Secondary to Penetrating Esophageal Injury
A case report

S.C. Metgud, Pril,anka Hegde, Kumar Vinchurkar, Rajesh Porvar, Prashant Hombal, Vinod Karagi
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ABSTRACT
Background:Esophagealper-foration is a complicated and dangerous condition with a high morlality. Penetrating
injury to the esophagus is relatively uncommon, difficult to diagnose and challenging to treat.
AIM AND OBJECTIVE: Here we report a case of 19-year-oldboy with penetrating chest trauma, presenting as
an esophagocutaneous fistula.

METHOD: Patient presented with a chest wall wound foliowing penetrating trauma dischargrng mucous and
food particles. An oral gastrograffin study revealedcervical esophageal.per-foration with esophagocutaneous
fistula. No other injuries were present. initial treatment done was delayed primary closure of perforation and
nasogastric tube feeding. But perforation did not heal. Subsequently secondary closure of perforation and
reinforcement with a sternocleidomastoid muscle flap was done.
RESULT: ln this case patient initially underwent delayed primary closure of the esophagealtearwhich gave
way. Subsequently closure of esophageal tear with reinforcement using SCI\4 muscle flap was done. The
patient was then dischargedon complete oral diet.
CONCLUSION: Perforation of the esophagus is a potentially fatal condition and requires prompt diagnosis
and appropriate treatment to prevent morbidity and mortality. Diagnosis can be challenging due to non-specific
symptoms ancl signs. Treatment modalities can vary depending on the location and cause. The aopropriate
treatment involves a multidiscipiinary approach ranging from conservative to surgical intervention.
KEYWORDS: esophagus, penetrating injury, esophagocutaneous fistula, sternocleidomastoid muscle flap.
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INTRODUCTION:

CASE ILLUSTRATION:

Esophageal perforation is a potentially dangerous
condition with a high incidence of morbidity and
mortality. Accurate diagnosis and appropriate
treatment are necessary for successful managernent
of such patients. The most common cause of
esophaceal peifo;-ation is iatrogenic, caused duiing

A '19-year-old male presented to the emergency with

instrumentation or endoscopic pi'oceciures and during

surgery on structures in close proximity to the

!
:
;
I
I

t
n

part of the bodil.On examination patient was

include spontaneous r"uptui"e (Boerhaaave's
syndi'ome), trauma by external penetr-ating injui-ies,
tumours, ingestion of foreign bodies or caustic liquids.

conscious, oriented and vitaliy stable. Fatient had
sr.ibcutaneous emphysema ovei^ the neck and left side
af the chest. Locaiexamination revealed a 1x.1 cm

Penetrating in!ur-ies to the esophagus are extremel;r
rare due to its relatively inaccessrble location. They
are usually caused by gunshot or stab wound. Cervical
esophagus is most commonly involved in such
tnlt:r!e s'

r

i
I

&

a ccnstruction site.The patient had discharge of food
par'licles and saliva from the chest wound upon taking
oraliy.iie also cjevelopeC sweliiirg in the neck anC chest
region. There were no compiaints of breathlessness,
chest pain, vomiting, dysphagia or injury to any other

esophagus like cenrical spine sr:rgeries. Other causes

t

il

a history of penetrating injury to the left side of his chest.
[r/ode of injury was fall on an iron rod while working on

ffinoruun
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penetrattng vvound over the left chest just below the
axilia. Thei"e was, mucoid discharge seen flom the
wound. Otherwise the chest was clear with bilateral
equal air entry and no evidence of pleurai effusion or
pneun":othorax" A Ryie's tube was inserted and patient

a Cl s;an c:
supeniciai ailC deep neck spaces aro
and mild ieft
the thorax showed pneumomediastinum
esophagus as
sided pleuraleffusion and reported the
study
normal. Agastrograffin contrast swallow
urith an illrevealed of an upper esophageal injury
in external
defined tract in the left hemithorax resulting
of the contrast, suggestive of an esophago-

spill

cutaneous fistula.
with

The patient rruas initially treated conservatively
He was
broad spectrum antibiotics and analgesics'
was
starled on feeds via nasogastric tube'Patient

findings and
taken up for wound exploration' Operative
part of
lateral
the
was found on
frocedur". 0-5cm tear
Delayed primary closure of the

cervical esophagus'

sutures' A
tear was done using PDS intermittent
muscular layer
suction drain was placed below the
and skin was closed'
developed
On the 5th post-operative day patient
sutures were
collection below the surgical wound'
suggested
removed to reveal mucoid discharge'

patient was then
failure of the primary suturing' The
with antibiotics'
managed conservatively for 2 weeks
Hence patient was
but the discharge difl not decrease'
taken up for re-exploration of wound Secondary
using PDS
suturing of the esophageal perforation
using a
sutures was done arrd it was reinforced
was
flap
sternocleidomastoid muscle flap' Itluscle
taken from the sternal head of the sternocleidomastoid
muscle. A suction drain was placed and skin
A repeat
closed.Post-operative period was uneventful'
from
dye
of
leak
no
oral gastrograffin study showed
ugur. The patient was then discharged on full

"ropl
oraldiet.

on :rls-'i3
variceai ligatron and laser tnerapy Surgerv
like cervical spine
in close proximity to the esophagus

surgeries can
vagotomy, pneumonectomy and atrial

perforation'
also cause esophageal injury and
sudden
ipontrn"ous esophageal rupture due to
which may
increase in intraesophageal pressure.
occurduringsevereretching,hyperemesis'prolonged
syndrome
coughing oilaughing known as Boerhaave's
penetrating
or
is another common cause' Traumatic
ingestion of
wounds'
stab
inluries due to gunshot or
and eroslon by
foieign bodies or caustic substances
of esophageal
carcinoma or ulcers are other causes
per{oration.

at any part of the
Esophageal per{oration can occur

the cervical and
esophajus but is most common at

cjistalend.lnanormaiesophagusthelocationat

is Killian's
greatest risk of injury during instrumentation
to the
Penetrating in.lury is most common

iehiscence.
cervical esoPhagus'

perforation is
Clinical presentation of esophageal
other disorders
usuatty non-specific and can rnimic
peptic ulcer'
like miocardial infarction, pneumothorax'
chest pain'
pneumonia and pancreatitis' A triad of
(li'4ackler
vomiting and subcutaneous emphysema
triad)shouldraisethesuspicionofesophagealinjury.
pain' dysphagia'
Common symptoms are chest
and fever'
dyspnea, subcutaneous emohysema
patientswithcervicalesophaEealper-forationpresent
or hoarseness
with neck pain, dysphagia dysphonia
ofvoiceandsubcutanuou'emphysemaofneckand
injuries of
chest wall. Penetrating or traurnatic
with injury to
esoplragtts are usually associated
trachea' cai'oticj
surrounding structures such as
vessels which may be life threatening'
play an imporlant

Radiological and imaging studies
per-foration and also give
role in diagnosing esophageai
of injury and iniury
information about location' extent
Post rePair oral contrast
radiog raPh

tosurroundingstructures"Piainchestradiographs
effusion and
may show pneumothorax' pleural
subcutaneousemphysema.Computedtomography
can show
of neck and chest is also useful and

structures
esophageal thickening, air in surrounding
endoscopy
,nO' pnlrromediastinum' Esophageal
perforation and can
piovides direct visualization of the

'FSH Lrleiine, XXXIV, 20iB
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be used to confirm the location and size of the

cJelayed diagnoses and extensive contamination.

perforation. Contrast esophagography using water
soluble contrast such as gastrograffin, remalns the
ocnnhanoal ncr.fnration lt
ur uruvriuqvu
^+^^AarA
uioulluJiJ nf
iul rliannncic
si.alludiu tnr
can cleariy demonstrate small primary perforations,
level of perforation and presence of any fistula or
abnormal connection between esophagus and

Non-opei"ative nranagernent is consldered in patients
who are stable with weii containeo perforations and
rninimai mediastinai and pieurai contaminations. it is
aoplicable to patients with delayed diagnosis with
rninimal symptoms and in patients with perforations
due to inoperable malignant strictures. Non-operative

surrounding structures.

management includes nil per orally, establishing
nutrition via parenteral rout or through nasogastric
feeding and administration of broad spectrum
antibiotics and proton pump inhibitors.

The treatment of esophageal perforations depends on

'

the cause, location and severity of perforation. The
objectives of treatment include prevention of further
contamination from the perforatron, eliminaiion of
infection which is achieved by starting broad spectrum
antibiotics, establishment of nutritional support which
can be via Ryle's tube feeding or parenteral nutrition
therapy and finally restoration of integrity of Gl tract.
It/ost esophageal perforations merit su rgical treatment.

Primary repair of the defect within 24 hours. in the

!

absence of pre-existing esophageal disease is
considered standard therapy, although proper surgical

approach depends on the iocation and size of
perforation. Successful primary closure of the
esophageal perforation requires debridement of
necrotic tissue, esophageal myotomy and secure
closure of mucosa with irrigation and drainage of
contaminated rea. Primary closure can give way or
Ieak due to edematous esophagus and excessive
contamination. This can be prevented by reinforced
primary repair, which involves using tissue grafts to
bolster the repair site. Tissues used for reinforcement
depends on the site of per{oration. For cervical

perforations, sternohyoid,

,\-

Drainage procedure alone without primary closure is
indicated only in cervical perforation and is
contraindicated n thoracic and a bdom na I per-forations.
ln perforations that are beyond repaii, esophageal Ttube placement is done which creates a controlled
fistula, thus allowing the esophagus to drain and
surrounding tissues to heal, Other surgrcal options
include transhiatalesophagectomy, when pertoration
is associated with underlying esophageal disease.

cervical
esophagostomy or gastrostomy are performed in

j

B

patient's overall condition.
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Perforation of the esophagus is a potentiaily fatal
condition and requires prompt diagnosis and
appropriate treatment to prevent morbidity and
mortality. Diagnosis can be challenging due to nonspecific symptoms and signs even on radiological
studies. A multidisciplinary approach is requireci in
treatment of this condition.Optimal therapy for most
esophageal perforation is primary repair, but nonoperative treatment is also recommended in cerlain
well-defined situations. Early and accurate diagnosis
of this condition requires a high index of clinical
suspicion and appropriate treatment should be an
individualized approach taking into consideration not
only technical aspects of the per-foration but also the

sternothyroid,

sternocleidomastoid or pectoralis major muscle flaps
can be used. ln the case described above, a SCM
muscle flap was preferred over the others due to its
proximity to the cenrical escphagus, ease of dissection
of the muscle and its rich vascular supply.

i
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Laparoscopic Appendecrorny in Second Tiirnester
Case i{eport

AnilL:umar P Bellad, KiranUrabinahati, K. Nageshwar Rao, Achyrth Shivapur, V Geethika, Pulkit Gupta
Departmcnt olrSurgerv; KAHER, J N Medical College , KLES Dr. Prabhakar Kore Hospital & MRC. Belagai,i. India

ABSTRACT
A 27 year old woman in her 20th vveek of gestation was adnritted in our hospitai for acute abdominal pain of 2
days duration. On ultrasonography, patient was diagnosed with acute appenciicitis.lntraoperative, appendix
uvas found to be inflamed and edematous. Laparoscopic appendectomy was done. Both rnother and foetus
recovered weli after surgery.Laparoscopy can be performed safely during pregnancy with no cjifferences in
perinatal outcome. ln order to minimize the risk of surgery fer,v guidelines should be followed: gravid
patient'sshould be piaced in parlial left lateral position, in-suffulation pressure should be less than 12mmHg
and intraoperative and postoperative pneumatic compression devices and early postoperative ambulation.

C

patient. The diagnosis of appendicitis during pregnancy

investigations revealed leucocytosis. On
ultrasonography, patient was diagnosed with acute
appendicitis and single intrauterine live foetus with
gestational age of 2Oweeks. Patient was admittedand

is challenging. Delay in diagnosis and treatment results

operated in KLE Dr Prabhakar Kore Charitable Hospital.

in increased risk of developing per-foration which can

She was started on lV antibiotics which were safe in

!NTRODUCTION:
Acute appendicitis is the most common cause of acute
abdomen requiring surgicalintervention in a pregnant

lead to development of serious complications for
foet,-rs and the mother. The surgical approach to
appendectomy can be either open or

second trimester. Patient was planned for
iaparoscopic appendectomy under general
anesthesia.

laparoscopic.Today. laparoscopic surgery is a widely

accepted surgical technique because of its known

advantages over open technique. Recently,

L

laparoscopic surgery has been extended for use in
pregnancy for different intra-abdominal disorders. Use
of iaparoscopic appendectomy during preEnancy

remains controversial because of associated
morbidity anci moiiaiitir to foetus anc' mother.

le rei;cri
a case of laparoscopic appendectomy on a" 5 month
pregnant woman.

Figure 1
u

-

terlr s(-soli

lntraoperative photograph showing gravid

d a rrow) a nci fli nryo mentalad nesicns(dotted

aarrour)

U45tr,:

A27yr old women,

of gestational age,
came with complaints of pain in right iliac fossa since
2 days, which was suciden in cnset and non-radiating.
Patient did not give history of
'romiting or nausea or
fever. On examination, she was vitally stable. Clinically,
patient had tenderness in the riqht iliac fossa. Routine
v,rith 20 v;eeks

trfu*,-,, H Lifeline, XXXid 2018
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Figure 2 - lntraoperative photograph showing inflamed and
oedematous appendix(arrow).

Cnt 'i0inm

poi-t was placed in supraumbiiicai regicn

arid twc 5 rni-n pcr-t ,r,rere piaced in subcostal region'
one port aiong anterior arillary line and another pcrt
alcng mid claviculai" Iine. !nsufflation pressure was

maintained at 12mmHg. Intra-operatively, appendix

was founcl to be inflamed and odematous'

safest time tr: perform laparcscoplc

surigr/

in

pi'egnanci* is secand trimester. Hcwevei, !n;r-1ry t': the
js5. has been
enlarged gravid utei-us and pi-egnanclr

reporte,l, due to inad'iedent inti-cduction cf the Veress

needle into the graviC uterus in second trimester
laparoscopic surgery.The older the gestational age,

Appendectomy was done ancl specimen was delivered

the greater the technicai difficulties invo!ved, because

through '10mm port. Post-operative period was
uneventful andtransabdominal ultrasonography

the large uterus may prevent adequate visualization
of the pelvis. Use of open technique for insertion of
first port prevents pedoration of uterus.

confirmed normal foetal heart rate"
DISELJSSIOId:

The safety of laparoscopic surgery in pi'egnancy is a
matter of debate among surgeons. This is due to
i-nother and foetal complications that arise ciue to
laparoscopic surgery and anesthesia. But, there is no

strong evidence in favou'r or against laparoscopic
surgery in pregnancy. Various complications that may

occur during laparoscopic surgery inciude foetal
acidosis, uterine per-foration, air embolism and'venous
thrombosis.Fetalacidosis is known to occurwith CO2
pneumoperitoneum, although the short and long term
effects of this unknown. lntra-abdominal pressure has

to keep to minimum while maintaining adequate
visualization not moi"e thanlZmm llg. Higher
insufflation pressures lead to increase in intraabdominal pressure and affects cardiac and
res piratory ph ysiology. Low intra-abdonri nal pressu re

ln i:rCer tc avcid and minimize the fetal and maternal
risks during laparoscopic surgery in pregnancy few
precautions shouid be taken: Operative intervention

should be deferred untrl seconC trimester,
pneumoperitoneum pressures shouid be minimized
to 8-12mmHg, use of open access technique during
laoaroscopY in advanced pregnancy, slight lateral
position of the patient and pneumatic compression
devices should be used to reduce thromboembolic
disorders.

CONCLUSION:
Laparoscopy during pregnancy is safe and feasible
procedure provided all the guidelines are followed in
order to prevent post-operative cont plicationsREFERENCES:
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ABSTRACT
Esophageal cancer continues to rapresent a fornridable challenge foi'both patients and clinicians.P"elative 5year survival rates for patients have improved over the past thr-ee decades, probabiy linked to a combination of

improved surgical outcomes, progress in systemic chemotherapy and radiotherapy, and the increasing
acceptance of multimodality treatment. Surgical treatment remains a fundamental component of the treatment
of localized esophageal adenocarcinoma. tvlultiple approaches have been described for esophagectomy, which
can be thematically grouped under two major categories. either transthoracic or transhiatal.

_'(EYWORDS:

Esophagea! cancer, VATS, Esophagectomy, Trans thoracic

INTRODUCTION:

Esophageal cancer is the eighth most common
cancer and sixth leading cause of cancer deaths in
the world, with the majority of cases occurring in
developing countriesl. Ir/cst of the tumors of
esophagus are malignant and the diagnostic
symptom, dysphagia, occurs very late. The
overwhelming majority of esoohageal malignancies
are classified as either squamous cell carcinoma
(SCC) or adenocarcinoma (ADC). Worldwide, 90%
of esophageal cancers are SCC and about So/o are
ADC. The remaining 5% represent rare malignancies
and metastases from other organs 2,3. The eitology of
... sophageal cancer is diverse and complex. There is
no cleai'pattern of familial aggregation for esophageal

carrcers and the main cause appears

to be
combinations of environmental, dietary and ilfestyle
factors.
Adenocarcinoma usua!ly derreiops in the lower thiro
of the esophagus from a metaplastic lesion, Barrett,s
esophagus, in which squamous epithelium of
esophagus is replaced by glandular columnar
epitheliuma. Barrett's esophagus is a common
condition but prospective evaluation has suggested
that the incidence of adenocarcinoma in patients with
Barrett's esophagus is 40 to 125 times that expected

in the general population (5,6). There is evidence that
the incidence of ADC is currently increasing in several
western countries, including the USA, UK, Norway and

Denmark. ln some instances, ADC also develops
either from the very small, junctional mucosa at the
eso-gastric junction, or from microscopic segments
of Barrett's esophagus. These ADC are prone to
misclassification with ADC of the gastric cardia.
SCC develops according to a classical hyperplasia dysplasia- carcinoma sequence. lt occurs mostiy in
the upper 2/ 3 of the esophagus. There are remarkable
geographic variations in SCC incidence worldwide a.
The incidence of esophageal cancer ranges from 10
to 50 /10s/year in Sri Lanka, lndia, South Africa, France
and Switzerland. The disease is less common
(average incidence less than lAlllslyear) in most
areas within Japan, Europe and Canada, 7.

CASE REPORTS
Three patients of aged 55, 60, 41 years presented with

pain and difficulty in swallowing. On physical
examination, vitals were stable. Abdomen was
soft.Blood and routine examinations were normal. CT
scan abdomen and thorax was done in all patient.No

Other significant morbidity was present.Endoscopy
with biopsy showed =Squamous cell carcinoma.

tSH
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HFR= Fatient 'i =EsophaEus residual turnoi"pi'esent,
peri esoohageal l5rmpn ncde shows metastasis stage
pT3N1tu4x

Patient 2 =pocrl;, differentiated Squamcus cell

The patient is intubated with a double iumen
endotracheal tube (ETT)for single lung ventilation and
positioned prone position.Threethoracoscopic ports
are introduced" The camera port (10 mm) is placed at

the seventh interccstal space just nredial tc inferior"
angle of scapula. Two 5 mm porl is placed in the fifth
l

and ninth intercostal space in the posterior axiliary line
as working ports.

The mediastinal pleura overlying the esophagus

is

divided and the entire thoracic esophagus is exposed.
First the inferior pulmonary ligament is divided to the

level of the inferior pulmonary vein. The mediastinai
pleura is divided anteriorly along the esophagus to the
level of the azygos vein. While dissecting at the level
of the subcarinal nodes, continuous attention is paid
to avoid injuring the mainstem bronchi. The azygos
vein is preserved. The vagus nerve is typically divided

cephalad to the azygos vein. Circumferential
mobilization of the esophagus with all surrounding
lymph nodes and periesophageal tissue and fat is
performed from the diaphragmatic reflection to the

Carcinoma infiltrating into muscularis layer, perineural
lnvasion noted, ali lynnph nodes were found to be free
stage pT3N0lVx

Patient 3 = moderately differentiated Squamous ceil
Carcinoma extending from mL:cosa to adventitia,
Satellite nodules in atiached greater omentum- Scc,
no lymph nodes rnetastasis, staging T3f'lofi4x
EISCUSSIOf\i
VATS as a technique has shown to have several
advantages ovei the open technique sucit as
decreased operative time. Due to srnalier incisions
Cecreased lung complications is another advantage
as post operative breathing pattern is better. lntra
operative blood loss of only 50 -100 ml is very minimai
for a major surgery like esophagectomy urhich is
achieved with VATS. These advantages reduce the
hospital stay anci faster resumption to dailyactivities
and work.

CONCLUSION
VATS esophage.ctomy is a feasible technique and its
oncoiogicaloutcome compared to an open procedure

thoracic iniet. Large endoclips are useci liberally on
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in ICU for 2 days. AIi three patients had benefit of
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thoracoscopic procedure with decreased post op pain,

no atelectasis and eariy mobilization.
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rai'* ar:d accounts fci 5-1./o;; {nti-rssusception*i. Infiamrnatory fibroid oolyp is a i"are
Here we are
;i;iypoid lesion of Gl tract. !t is believed to represent e i'eactive, non-neoplastic condition2.
intussusceptlon
reporting a rure case of 65 year old fen'iale with infianimatory fibroid polyp causingiieo-ileai
which wassuccessfuily rnanagedby laparosccpic assisted sui"gery"

A.iluit intussusception is

KEYWORDS: intussusception, infiammatory fibrcid poiyp,sn'rall bowel,!-aparoscopy

-

nfiarnnratoilg fibroid polyps can be found in all age
groups but oeak incidence is between the sixth and
f

NTRODL.JETIOF{:

First reported in '1674 by Barbette oiArnstendam and
fui'ther presented in a detailed report in 1789 by John

Hunter as "introssusception", intussusception
represents a rare form of bowel obstructicn in the
adult. which is defined as the telescoping of a proximal

segment of the gastrointestinal tract, calied
intussusceptum, into the iumen ai the adjacent distal

segment of the Gl tract, cailed intussuscipiens'
Historically, Sir Jonathan Ftutchinson was the first to
eperate on a chiid v'''ith intussusception in 1871
intussusception is the telescoping of one portion of
the intestine into the other. lt is seen rnost comnronly
in children. Adult intussusception is rare and accounts
for 5% of total intussusceptions. About 90% cases are
often presents with non
- Jiopathic. lntussusception
specific syrnptoms. lt occurs pnedominantly in i!eo:
:aecal junction predominant!-v due ic hypei'piasia *f
Peyer's patches. AImost 9A% of acjuit intussusce ptirrr

is due to causes like carcinorna,polyp, mecke's
Civeriiculum, colonic diverticulum. strictures and
benign ne*piasms wnicn ai"e usua!ly oiscovere! irireoperativeiy. inflaramatory fibrcid poi;;p is rare Dei:igi:
lesion of the gastra intestinai tract most cammoniy
seen in stomach, althcugh can be seen thr*ugi';*ut
small bowei and coion, originates troni aub- ri:'"i:ose
ancl grows as a polypoid mass. The lesion was first
described by Vanek in 1949 as a "gastric submuecsal
g i'a n u i,:na "rviih ecs! ncp h ic nti ltreti*n"3'
i!

seventh decadesa

CASE REPORT

A 65 year old female, reported to our CPD with
complaints of pain abdomen since 8days, in left flank,
insidious in onset, continuousin nature, pricking type
of pain,progressive, ncne radiating, not associated

with vomitingi loose siools I burning micturition" trlo
complaints of fever. l'.lo history of similar complaints
oi pain abdomen !n the past. Not a known case of

Hypertension/ Diabetes [t/ellitus- Underwent
tubectomy 30 years back. No history of any previous
illness.
On exarnination: Patient is elderly female, moderately
built and nourish*d, conscious c'o-operative and well
crienied to time place and person. Vitally stable" Cn
cer- :b,;r:men exa tn inaticn tencierness elicited in rig ht
liiac fossa, no obvious mass could be palpateci'
Routlne !nvestigations sent were within Normal limits'
Uit;"a::rnngraph,r, cf ancomen and peivis dcne r:utst*e
r* poi-tedi ec-i leal ntussusce ptions r.aiith lead pci nt as?
I

i

subrnucosailipcr-na. A CEeT abdomen was done
lvirich ecniirmed th* iieo-ileai intussusception with iead
*
p*ini as"ie ui:inuc*saliipcma of size 3.2 2 cr";':s with
dilated proximal loops and collapsed distal loops.

The pat!ent was then plannec for Diagnastic

i
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Laparoscopy. Umbilicai port piaced b), Hassan's
technique and Hassan's port introduced and
pneumoperitoneum created. Similarly 10mm
suprapubic poi^t and 5 mm pod placed in left iliac

cases to exciude malignancy. Surgical resection of
the specimen must be preferred to endoscopic biopsy
for diagnosis due to its submucosal origin, which

region, undervision. lleo-ileal intussusception segment
visualised and reduced laparoscopically. Decision was

There is much debate as to the best management of

taken to do segmental resection of ileum and ileoilealanastomosis.
A 5 cm vertical rnidline incision taken infra-umbilically
and the reduceC ileo-ileal segment brought out and

resection of the reduced intussusception segment
done and end to end ileo-ileal anastomosis was done.
Specimen sent to Histopathology reporting.

Post-operative period was uneventful. Patient
recovered well, tolerated orally and was discharged

on POD8. Histopathology report
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intussusception in adults.Many cases of transient
intussusception in adults have been observed especially in conditions that altel Gl tract motility.lntraoperative reduction before resection has also been

attempted but the success rates are rather
disappointing and there are concerns that this can lead
to intralurninaiseeding of malignant cells, perforation

and increased risk of complications at the site of
anastomosis, due to oedema of the bowel.
CONCLUSION

confirmed

Adu.lt bowel intussusception is a rare but challenging

inflammatory fibroid polyp causing intussusception of
the ileo-ileal segment.

condition for the surgeon. Preoperative diagnosis is
usually missed or cieiayed because of nonspecific and
often subacute symptoms, without the pathognomonic
clinical picture associated with intussusception.
Abdominal CT is considered as the most sensitive
imaging modality in the diagnosis of intussusception
and distinguishes the presence or absence of a lead
point. lnflammatory fibroid polyp of the ileum is rare
and they are benign lesions with nonretastatic
potential. Laparobcopic assisted surgical resection of
the lesion and anastomosis is the treatment and is
associated with best post-operative recovery as
compared to open technique.
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Impacted CBD stones: Hepaticojejunostomy as the Final Frontier
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ABSTRACT
Hepaticojejunostomy is currently considered as the definitive treatment and the orincipal representative for
L,|iary diversion prr:cedures for indications like an impacted CBD stone. We present a case report
of a70 year
old female with complaints of pain abdomen and vomiting with obstructive jaundice associated with recurrent
episodes of cholangitis, who underwent open Roux en y Hepaticojejunostomy.

INTRODUCTION:

lmpacted CBD stones can

be managed either
L surgically or radiologicaliy using
methods such as
percutaneous basket extraction or endoscopic
papillotomy. lf these fail, Laparoscopic exploration can

(Retrocoiic). End to side entero-enterostomy done by
single layer 4-0 PDS approximately 60 cms from biliary
anastomosis. Drains placed. Post operatively patient
was stable, RT removed on POD 2, tolerating orally,
drains removed on POD 4 anddischarged on pOD 6.

be attempted with placement of endoluminal CBD
stent or T tube or a definitive drainage procedure like
choledocho-duodenostomy or hepaticl- jejunostomy
should be planned to relieve the patient off the
symptoms and likely complications of the same.
CASE REPORT
A 70 yr. old female presented with complaints of pain
abdomen since 1 month, vomiting, fever since 2 days.

Pain abdomen was insidious in onset, gradually
progressive, over the epigastric and right
hypochondrium, colicky type, associated with bilious

-

omiting, non-projectile with food particles as content.
History of fever since 2 days, low grade. On physical
examination, abdomen was soft on palpation, tender

in the right epigastrium and right hypochondrium,
bowel sounds heard. On investigating her, Total

bilirubin was 3.85, l\lRCp was suggestive of
cholelithiasis with CBD diiatation with distal CBD

.ri
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calculiwith IHBRD. lntra operatively, Dilated CBD with
two impacted stones at the distal CBD were found"
As there was impaction of stones, decision was taken

to perform a Roux-en-Y Hepatico-jejunostomy
fashioned single layer continuous E-0 pDS

ESt-l Lifeline, XXXIV,
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Long terrn outcomes in biliary reconstruction are
nrainly influenced by the levei of injury, age, presence

of local inflamrnation, timing of finai repair, type of
reconstruction, and experience of surgeon.l2 The
presence of dilated proximal CBD due to impacted

sitting r.lefinitive prccedure like Roux en Y
hepaticojelunostorry could be a better option
compai"ed to other drainage procedures irt managing

them.
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ln old patients who cannot tolerate revision or redo
surgeries in a case of impacted CBD stones, a single
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Carcinoma of, Small Intestine : A Report of Two Cases
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ABSTRACT
Cancer of the small bowel is extrenrely rare and poses a challenge in diagnosis anrj rnanagement. lMany a
times these patients have acute presentations like obstruction or perforation.

CASE REPORTS
1) A 4S-year-old man presented with blunt traurna to abdomen with guarding rigidity and tenderness and
pneumoperitoneum on erect X-ray. Laparotomy showed a large ileal per-foration for vrhich wedge excision and
primary anastomosis was done. Histopathology was suggestive of adenocarcinoma and CT scan done
postoperatively showed no abnormality.

2)A 60-year-old female with history of surgery for ca cervix came with complaints of colicky abdominal pain
and progressive distension, vomiting and constipation. CT scan showed dilated bowel loops up to ileum followed
by collapsed loops. On laparotomy there were multiple adhesions and narrowing in the ileum. Resection and

anastomosis was carried out and histopathology report was suggestive of secondary deposit of squamous
cell carcinoma.
Both patients were asymptomatic on follow-up.

CONCLUSION
Cancer of the small bowel, though uncommon, should always be suspected in cases of acute abdominal
presentations with relevant history. Emergency surgery is widely accepted as the standard in these cases.
KEYWORDS: Small bowel carcinoma, nretastasis, adenocarcinoma, intestinal obstruction, perforation
INTRODUCTION

carcinomas, particularly adenocarcinomas, present

Although smallintestine comprisesof 75% of the Iength

acutely with either obstruction or perforation I2l.
Management of this condition is, hence, heavily

and 90% of the absorptive surface of the gastroiniestinal tract, iess than 3% of the gastro-intestinal
malignancies occur in the small bowel which is
reported to be 40 to 60-fold less common than
colorectal cancer I1l. Because of this rarity they pose
a clinical and sui-gical challenge for diagnosis and
typically present at an advanced stage tvith
complications which become difficult to manage.
Clinically they present with varying symptoms including
abdominal pain, nalrsea, vorniting, weight loss, fatigue,

anaemia and gastrointestinal bleeding. lt is, however,
interesting to note that up to V7% of small bowel
N

I
!
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dependent on emergency treatment of the presenting
condrtion followed by histopathological confirmation
and further nranagement.

CASE REPORT

1

A 4S-year-old truck-driver came to the casualty with
history of continuous severe pain ali over abdomen
following blunt trauma by the steering wheel of his
truck during a road traffic accident with multiple
episodes of vomiting and non-passage of flatus or
stools in 3 days, He was initially taken to a centre
where he was advised surgery which was refused by

201B*A@wr,*u"'\^,r7^"v'^-'v\nn*^.'v\^--/rrt'*r". /Effi

him and came to the hospita! when his complaints
were not relieved.
On general examination, he was conscious, oriented
with tachycardia (pulse-112lmin) and biood pressure
110170 mm of Hg with temperature 100'F' On

F

abdominal examination there was generalised
guarding, rigidity and tenderness' Bowel sounds could
not be appreciated and rectum was empty on digital
examination.

lnvestigations revealed

the presence

of

pneumoperitoneum on erect abdominal X-ray with
eievated leucocyte courrt (17000)and serum creatinine
(2.7). A diagnosis of hollow viscus perforation was
made and a decision to perform an exploratory
IaparotomY was taken.
I

ntraoperative findings were:

" Purulent peritoneal fluid collection
" lleal perforation at about 3Ocm from ileo-caecal
junction measuring about 2X2 cm

.

Flakes all over ileal looPs

Fluid was suctioned out and sent for culture and
sensitivity testing. The perfor"ation was localised and
wedge excision of the ileum around the perforation
was done foliowed by primary closltre' A thorough
per-itoneal lavage was given and tr'vo irrtraperitoneal
drains were placed. One cirain(right) placed at the site
of anastor,rosis along ihe right paracolic gLrtter and
other(left)uras kept in the pelvis. Abdomen was closed
in layers.

Patient showed marked improvement in the post
<.:perative period and had no complications apart from

rnild wound infection. The creatinine improved post-

ope;'atively. The dralns were removeC on postopei'ative ,Jay 5 and 7 re spectiveiy orce the coliection
reduceC. Sutures were removed on post-operative day

I
"i-he

histopathoiogy reprort of the resected ileal segnient

was suggestive cf ulcerating moderately differentiateC
adenocarcinoma. After confirniing the report, a CT
scan of abdornen and pelvis vvlth contrast u"as done
which ciC nct shcw an1' other Iesions. Patieiit was

advised for re-exploration but he was nct willing'
Hence, he was then referred to cancer centre for
further nranagement.

Fig 1: lleal tissue with normai glands in the lower part and

malignant glands in the upper portion surrouncjed with
desmoplastic reaction, a) 10x HE; b)40x HE

CASE REPORT 2
A 60-year-old female presented tc the casualty with
conrplainis of intermittent pain in abdomen for 15 days
which rruas colicky in nature, started below the
umbilicus and graciually progressed to generalized
pain. She also complained of progressive distension
of abdomen which was more in the lower part with no
alteretl bladder habits. She had nrultiple episodes of
non-proiectile bilious vomiting mixed with food
particles about'1 hour after consumption of food with
persistent nausea and had not passed stool or flatus
for three days. She was operated for carcinoma ceryix
6 years ago (abdominal hysterectomy) and was a
known hypertensive on treatment for 3 years.

s-l

On general examination, patient was conscious, cooperative, moderately built and nourished and vitally

stable. She was pale without any signs of icterus,
lymphadenopathy or oedema. Her abdomen was
distended uiith a visible lower" midline scar, diffuse
tenderness was present and hyper-peristaltic bowel
sr..unds were audible. On digital rectal examination,
there was bailooning of rectum, without any other

U'

abnormality

scan o{ abdomen anC pelr"'is iione with contrast
revealed clilated bowel loops up to ileum followed by
collapse of distal loops with nrinimal free fluid in the
peritoneal cavity. Patient was adrnitted in SICU with
Ryle's irlbe ins+riion and urinary catheterization. Ali
routine blood investigations were within normal limits.

Cl
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Fig 2. CT scan with oral and intravenous contrast showing

proximal dilatron of proximal bowel loops followed by collapse
cf distal loops

in vrew of clinicai and radiological signs favouring
acute intestinal obstruction secondary to inti-aabdominal adhesions, patient was taken up for
exploratory laparotomy. The findings noted were:

.
.
.

Dilated proximal bowel loops with coliapsed distal
bowelloops
lnter-loop adhesionsand adhesions of the bowelto
the abdominalwall

Serosal tear of intestinal loops proximal to the
obstruction

.

Clump of adhered intestinal loops in pouch of
Douglas (around the site of hysterectomy)

.

Site of obstruction: Acute narrowing of small
intestine v,rith firm to hard consistency, 2 feet
proximal to ileo-caecal junction

Adhesiolysis of bowel was done along with suturing
of the serosal tears primarlly followed by a resection
of the affected ileal segment (around 4-6cm) and
primary end-to-end ileo-ileal anastomosis. Abdomen
was then closed in layers. The specimen was sent
foi'HPE.

Patient was haemodynamically stable in the postoperative period. She was shifted out of ICU on postoperative day 3 and started orally with success.
The hlstopathology report of the resected bowei turrred

out to be metastatic squamous cell carcinoma, but it
can very well be attributed to the previously operated
carcinorna of cervix which could have possibly ied to

these secondary deposits. Fatient r,vas advised to
consult oncologist for further follow-up. Patient is
currently asymptornatic after 4 months of follow-up.

^A.*Lurn
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Fig 3: a) lleal mucosa, submucosa and tumour occupying
the muscularis mucosa (squamous cell carcinoma)

'1

b) keratrnising squamous cells adjacent to the

smocrth

0x HE;

muscle fibres, 40x HE

DISCUSSION
Approximately 64',/" of all small-bowel tumours are
malignant, and approximately 4A% of these tumoui-s
are adenocarcinomasl3l. The most common primary
malignant small bowel neoplasms are
adenocarcinomas, followed by carcinoid tumours,
primary small bowel lymphomas, and gastrointestinal
stromai tumours (GIST) Ial. The infrequency of small
bowel tumours is likely multifactorial. Because small
intestinal transit time is rapid, exposure time to
carcinogens present in food is of shorter duration. The
liquidity of the small bowel contents may be
mechanically less irritating to the mucosal surface.
N4ost of the small bowel carcinomas are diagnosed
only after sending tissues for examination after
ernergency operaiionsl5l.
The pathogenesis of per-foration through small bowel

malignant tumours

is unclear. Perforation

mechanisnrs include replacement of the bowel wall
by tumour cells followed by necrosis, ischemia of the

intestine because of tumour embolization, increased
intralunrinal pressure caused by obstruction, and
tunrour necrosis owinE to chemotherapy t6l. Also,
systemic chemotherapy and steroids may induce
tumour necrosis and per-foration in the intestine I7l. Of
all these malignancies, mcst commonly associated
with this occurrence is adenocarcinoma (64'/").
Treatment outcomes of malignancy perforation of
small bowel are poor. Operative mortality was 52.6%
in the study done by Chao et al i8l. lt r,vas interesting to
note the absence of hemoperitoneum in our case
which could possibly imply the role of weakening of

the bowel waii which led to perforation secondary to a
trivial trauma. A high index of suspicion of the disease
with early surgicaltreatment rnay improve treatment
outcomes in patients with perforation of small bowel
tumours.
Cervical cancer is a worldwide disease which ranks
as the second most common malignant disease and
also the third most common cause of cancer death
among women Inl.The primary routes in cervical
carcinoma metastases are direct local extension and

lvmphatic dissemination, while hematogenous
d!ssemination occurs infrequently, which usually
occurs with advarrced tumour or uncommon
pathologic types, such as adenosquamous or
neuroendocrine tumours. ln general, cervical cancer
can spread to adjacent organs inciuding the.vagina,
peritoneum, urinary bladder, ureters, rectum, and
paracervical tissue. t\4eanwhile, common distant
metastatic sites include the lungs, bones, and liver,
but cervical cancer metastases to the small intestine
and sigmoid colon are rare 1101. The intestine
metastases usually occur through the lymphatics to
the bowel serosa and less conrmonly via
intraperitoneal dissemination, direct spread, and
hematogenous spread t111. As for the present case,
another explanation is surgical factor, for tumour
dissemination nray be caused by reckless operation.
The treatment for a small intestine metastatic tumour
from cervical squamous cell carcincma remains
debatable because of the lack of enough cases to
compare the efficacy of different treatments.
Laparotomy seems to be the common choice if the

\
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ABSTRACT
cleaning ear' Severai methcds have been
The aim of cholesteotoma surgery is to obtarn a safe, dry and self
bone chips which is preferred over nonir ed for this, such as using biologic materials like muscle flaps and
and silicone' we performed a obliteration of
biologic materials such as hydroxyapetite crystals, ceramics
postsurgically, using temporalis muscle flap in a 52 year
open mastoid cavity behind the ear which developed
old female.

KEYWORDS: Mastoid obliteration, Temporalis muscle flap
TRODUCTION
Chronic otitis media (COtV)with cholesteotoma is the
most common disease in otologyl.The principal goal
is to eradicate the disease and prevent its recurrence2'
Mastoidectomy is performed for chronic otitis media
in unsafe ear, i.e squamosal disease. lt may be either
canal wall-up or canalwall-down procedure depenciing
on preservation of posterior bony ear canal' Canal wall-

which she was operated in
a local hospital 34 years back (details of which are
not available). Since the time of surgery she complains
of a cavity behind the right ear. lnitially this cavity began
B-1 0 episodes per year for

as a fistulous opening and increased in size to the
present size of about 5*4 cm- (Fig 1)
Patient also comPlaints

of right ear decreased
hearing insidious in
onset graduallY
progressed from
whispers to normal

up(CWU) is more physiological and requires short
healing period but the main disadvantage is a higher
rate of recidivism.While Canal wall-down(CWD)
mastoidectomy has many advantages such as
excellent exposure to attic and middle ear and
complete eradication of disease with a lower relapse

conversations and
development of right
sided facial PalsY which

i'ate.15

!

bliteration of mastoid cavity is an impotlant procedure
performed at the encl of mastoidectomy to minimize

potential problem by decreasing the size of mastoid
cavity. The vast majority of obliteration techniques
consist of either local ? aps (muscle, periosteum, or
fascia) or free grafts (bone, cartilage, hydroxyapatite,
and so ot-t)3

CASE REPORT
A52year old female presented withhistory of right ear
dischar"ge which was insidious in onset gradually
progressive in nature, foul smeliing,non-blood tinged,
mucopurulent, scanty in amount, increased after
exposure to cold and partially reileved on medications'

'54'':

was
followed

immediatelY

bY surgery.

There is nc history of tinnitus, giddiness, nausea'
vcmiting.On general examination vitals were stable'On
examination of right ear pinna was normal, in

preauricular area scar of approximately 4 cm length
\Jas seen. Postauriculat area shovued an open cavity
over the mastoid around 5*4 cm and previous surgical
scar mark was visible. Posterior rneatal wall was

absent in erternal auditory canal and

r

it was

cci-nmunicatinq behind with this open cavity' Tynrpanic

membrane showed subtotal perforation' The
super-ficiai temporal artery was palpated tili the scar
in preauricular region and was absent beyond it' Deep

SH Lifeline, XXXIV, 20.}B

temporal artery was absent. Left eai'was norrnai.
Pure tone audiometry showed right side moderately
severe mixed hearing loss and left side mild
sensorineurai hearing ioss. Routine hematoiogicai
investigatrons within normal limit.She was taken up
for the proposed surgery - mastoid cavity obliteration

using temporalis muscle flap under general

anaesthesia. Using a hand held Doppler the course
of superficial temporal artery was traced. Zigzag
shaped incision marking was done upto 10 cm above
the pinna using surgical ink (Fig 2).

Here it was secured insiCe the cavity using 4-0 r,icr-yt
sutrrre. Two drains were placed, one to drain the area

from wnere the muscle was harvested and the other
near the cavity. The skin was ciosed in two layers over
the muscle.Postoperatively patient was treated with
intravenous antibiotics for 1 week. On postoperative
day 3 drains were removed and suture site was
healthy(Fig 4).The postoperative period was uneventful
and the surgical site healed satisfactorily. Sutures wer
removed on the 9th postoperative day.

DISCUSSION
lnfiltration was given in the line of proposed incision
with 1 :1 lakh adrenaline. tt/argins of the right side open
mastoid cavity were freshened and the epithelial lining
was completely taken off. lncision was taken inzigzag
pattern over marking. Skin flaps were raised in the
sub-follicular plane and the superficial temporal fascia
was exposed. The superficial temporal artery was
found to be absent beyond the previous surgicalscar.
On fufther exposure one dominant vessel, a branch
cf occipital ar1ery was found posteriorly with good flow
and caliber. Hence, it was decided to place the
temporalis muscle flap in the occipital ar1ery branches.
Tissues were dissected till we reached temporalis
muscle.

The muscle flap of size 6 cm width * 10 cm length

was raised based posterrorly. The vasculansed
temporalis muscle fiap was swung along its pedicle,
to line the mastoid cavity(Fig 3).

Commonest factor implicated in etiology of chronic
discharging ear is inadequate or improper surgical
technique following mastoid surgery. This inadequacy
may be in the form of 1.

Small meatus due to failure to create adequate
meatoplasty during an open cavity mastoid surgery

2. Large cavity

3. lnadequate lowering of posterior buttress
4. High facial ridgea
The cavity problems that occur even after adequately

done surgery can be minimized by obliteration of
mastoid.

There is no perfect solution for mastoid cavity
obliteration and reconstruction. The ideal procedure
shouiC be quick. easy to perforrn, heaiing should be
quick and promcte complete epithelisation of mastoid
cavity lining, leading to dry and self cleaning eaf . There
should be mirrimal complications and cavity should
be easy to inspect and monitor for signs of recidivism.

Temporalis muscle flap is highly vascularised.
Because of its tough,living fascial layer, it covers
uncerlying bone and pockets of mucous membrane
that might interfere with the re-epithelisation process
or contribute secretions that would moisten the cavity.

A*,-,, H Lifeline, XXXIV, 20lB
i
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-ile

dependaole blood sucply ensures a surface that
:-.curages and suppcr-ts migration of epithelium

intraoperative findings with ultrmate aim of creating a
dry, safe,seif cl ea nin g ear postoperatively. Tem pora is

^^,,;+.,
r - JD> UdVILy.

muscle flap in specific cases can be based on its
lessei' known pedicle frcm the occipita! artery,We
obliterated a post-surgically developed open mastoid
cavity for cosmetic reason as weli as to create dry
ear and reduce chances of infection.

* iriis case Temporalrs muscle flap was based on a
:ominant branch of occipital artery. The third or
ascending occipital portion gives rise to the terminal
Dranches of the occipital artery, which suppiy the
musculocutaneous structures of the posterior pontion
of -.le cranial vault, and anastomoses with the
:'anches of the superficial temporal artery. As
.-per-ficial temporal atery was nottraceable beyond
-e previous operative scar and deep temporal artery
,', as found to be absent these branches may became
pr-orninent as a compensatory mechanism.

I
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Abstract:
INTRODUCTION: Fruits are very good sources of micronutrients. In the present era, eating fruits is
questionable due to hazardous effects of artificial ripener usage on fruits. Ascorbic acid (C6H8O6),
a major antioxidant water‑soluble vitamin, acts as a reducing agent for many metabolic reactions
as a coenzyme. Since it is heat‑labile, fruits remain as a prime source as they are eaten uncooked.
Mangoes, Banana, and Papaya are the most commonly subjected fruits for artificial ripening. However,
artificial ripeners such as ethephon and calcium carbide have antinutritional and hazardous effects on
health. This study analyzed the effect of the second most commonly used artificial ripener ethephon
on mangoes in comparing with naturally ripened mangoes.
STUDY PURPOSE: To fulfill the increasing fruit demand and for commercialization fastening of fruit
ripening is done. The aim of the present study is to assess whether artificial ripening will affect the
Vitamin “C” level in mangoes or no.
OBJECTIVES: Compare the Vitamin C levels in artificially ripened with naturally ripened mangoes.
METHODS: Vitamin C was analyzed using simple UV spectrophotometric method using
2,4‑dinitrophenylhydrazine reagent.
RESULTS: The results of the present study showed that the naturally ripened mangoes had a mean
of 7.6 ± 6 mg/100 g more of Vitamin “C” than artificially ripened mangoes.
CONCLUSION: The Study concludes that the Vitamin C contents is more in naturally ripened mangoes
than the artificially ripened mangoes with using 1000 ppm of ehtephon.
Keywords:
Artificial ripening and mangoes, ascorbic acid, dinitro phenylhydrazen, ethephon
(2‑chloroethylphosphonic acid)
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itamin “C” is water‑soluble antioxidant
vitamin. Due to the presence of
enediol, it acts as a reducing agent. It
mainly acts as a coenzyme for most of
the biological reactions such as collagen
synthesis, bone mineralization, carnitine
synthesis, cholesterol metabolism, red
blood cells maturation, and helps in
functions of leukocytes, hence, acts as an
immune booster. It also has anticancerous
properties.[1‑3] Mango, a king of fruit, is
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

an important commercial plant of India,

primary source of mangiferine, an bioactive
xanthanoid.[4] It is also an good source of Vitamin
C and is commercial plant and it is one of the

most commonly subjected fruit for artificial
ripening for commercial purpose. Ethephon
and Calcium carbide are the most commonly
used artificial ripening agents among which
calcium carbide is carcinogenic. Ethylene
is a natural plant hormone responsible
for growth and development of plants
including fruit ripening. A small amount
of ethylene in a concentration of 1–10 ppm
is sufficient to ripe fruits. [5] However,
ethephon, an artificial ethylene releasing
substance is used in a dose of 100 ppm to
How to cite this article: Majagi JN, Jabannavar VB.
Comparison of Vitamin “C” levels in naturally ripened
and artificially ripened mangoes. Indian J Health Sci
Biomed Res 2018;25-7.
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3500 ppm in an excess amount to fasten the ripening
process for commercialization which may affect the
nutritional values of fruits.[6]

Methods

a

b

c

The study comprised 50 mangoes fruits collected from
a single tree in different stages of development, equally
divided into two batches, Batch “A” and “B.” Immature,
under‑ripened fruits, over‑ripened fruits, and injured fruits
were excluded from the study.
“A” batch comprised mangoes plucked in a mature
raw stage [Figure 1a], were subjected for artificial
ripening by dipping for 1 min in 39% ethylene 1000 ppm
(parts/million) solution and kept in an airtight chamber
after wrapping in a straw till complete ripening stage
was attained. On the 6th day, complete ripening was
assessed manually by color change and softness. It
was observed that color changed from green to fresh
yellow color [Figure 1b]. “B” batch comprised mangoes
ripened naturally on a tree itself [Figure 1c]. Completely
ripened mangoes were subjected to Vitamin “C” analysis
after preparation of the samples. Mango fruits pulp
was extracted by hang juicer, 5 g of fruit pulp was
homogenized with 5% metaphosphoric acid, and 10%
acetic acid solution, for Vitamin C stabilization, i.e., to
avoid oxidation of Vitamin C. Analysis was performed
using simple UV spectrophotometric method using
2,4‑dinitrophenylhydrazine (2,4‑DNPH) reagent.[7] The
procedure is shown in Table 1.

Results
The results of present study showed that the naturally
ripened mangoes had a mean of 7.6 ± 6 mg/100 g more
of Vitamin “C” than artificially ripened as shown in
Figure d (Graph 1). Statistical analysis was performed
using independent t‑test. The “t” value (10.47), was
statistically significant at P = 0.05 at 48° of freedom for
combined sample Figure d: Graph 1. (Graph No. 1‑Mean
values of Vitamin C).

Discussion
Rahmankhan et al. did a study on determination of
Vitamin C content in various fruits and vegetables
using simple UV spectrophotometric method. In this
study, the reliability of the method was calculated by
the percentage of standard deviation and confirmed
by the consideration of expected interferences such as
diketogulonic acid and extracted glucose. The study
concluded simple UV spectrophotometric method using
DNPH reagent is an excellent method to analyze the
Vitamin C in fruits and vegetables.[7]
26

d
Figure 1: (a) Batch A - On the day of collection-Raw in stage, (b) Batch A - On the
sixth day of ethephon treatment, (c) Batch B - Naturally ripened mangoes on the
day of collection, (d) Graph No 1-Mean values of Vitamin C in mg/100 g of fruit pulp

Table 1: Test Procedure
Reagent name
Blank
Standard
Test
----Distilled water
4ml
Standard Ascorbic acid (0.05gm/dl
---4ml
--Prepared Sample
-----4ml
3% Bromine water
0.23ml
0.23ml
0.23ml
10% Thiourea
0.13ml
0.13ml
0.13ml
2,4-DNPH solution
1ml
1ml
1ml
Incubation - Kept at 370C for 3hours in thermostatic bath & cooled in
ice bath for 30 minutes
5ml
5ml
5ml
Chilled 85% H2SO4
Absorbance read at wavelength 520nm

In this study, we analyzed Vitamin “C” levels in naturally
ripened and artificially ripened mangoes and compared
between the two batches. Naturally ripened mangoes
showed higher Vitamin “C” values. The rise in the value
might be due to more time taken by the mangoes to ripe
on the tree and hence that more starch got converted
into Vitamin “C.” It also could be because of ethylene
suppressing the action of Vitamin “C” synthesis. A study
conducted in Malaysia by Hakim et al. on selected samples
of pineapple, banana, and tomatoes on Vitamin C and
β‑carotene values in naturally ripened, ethylene treated
and market samples. The naturally ripened sample was
having highest values than ethylene treated and the market
sample was having least Vitamin C levels. There was mean
3–4 mg/100 g Vitamin C reduction in ethylene treated and
market samples were having mean 6–7 mg/100 g of fruit
pulp of fewer Vitamins C.[8] Another study was done by
Lopes et al., in Brazil, on the effect of exogenous ethylene
on nutritional values of strawberry fruits. They have found
more Vitamin “C” in ethylene injected strawberries in
comparison with untreated controls. The study concluded
that ethylene treatment significantly increases Vitamin
“C” levels.[9] The variations in the study results could be
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because of difference in the analytical procedure they
used and different habitat of fruits. In our study, it was
found that the Vitamin “C” level was 7–8 mg of more
Vitamin “C” in naturally ripened than artificially ripened
mangoes. The reason could be, in naturally left mangoes,
there was a more time for the starch to get converted into
ascorbic acid through the glucuronic acid pathway and
Vitamin “C” levels could be decreased due to suppression
of mitochondrial enzyme L‑Ga1 lactate dehydrogenase
which is a regulating enzyme of the last step in Vitamin
“C” synthesis as mentioned in earlier.[6]
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Objective: To study the incidence, maternal and perinatal outcome in
women presenting with jaundice in pregnancy.
Methods: This retrospective cross-sectional study was conducted in a
tertiary care centre, catering to all sections of society. Women who
presented with Jaundice in pregnancy over the past 5 years (September
2011 to August 2016) were retrospectively analyzed. Details regarding
the maternal, obstetric and perinatal outcome were collected from the
data in the medical records section.
Results: Out of 26,973 deliveries over the 5 year period, 123 cases of
jaundice in pregnancy were reported. Incidence of jaundice in
pregnancy in present study was found to be 0.45%. Out of 123 women,
77 (62.6%) had spontaneous onset of labour and 74 (60%) delivered
vaginally. 69.1% of them recovered, however 14.6% (18) needed
ventilator support. HELLP syndrome (39.84%) & Viral hepatitis
(31.7%) were major causes of jaundice in present study. Maternal
mortality rate was as high as 21%. DIC and sepsis were leading causes
of maternal mortality. Neonatal complications were reported in 47.9%.
Perinatal mortality was 30.8%.
Conclusion: Jaundice in pregnancy results in high rates of maternal as
well as fetal/neonatal morbidities and mortality. Early detection and
timely initiation of proper management is essential to reduce the
complications.
Copy Right, IJAR, 2018,. All rights reserved.

……………………………………………………………………………………………………....
Introduction:Jaundice is a crucial sign during clinical examination suggesting either a pre-hepatic, hepatic or post-hepatic
condition. Jaundice in pregnancy is regarded as high risk due to its high rates of morbidity and mortality. 1 Incidence
of jaundice in pregnancy is as high as 3-20% in developing countries where as it is as low as 0.1% in developed
countries.2 In India, incidence is reported as 0.3 to 0.7%. 3,4,5 Jaundice in pregnancy is largely categorized by 2
methods; one method classifies jaundice by taking into account its association with Pre-eclampsia (PE). Causes
related to PE are predominantly HELLP (hemolysis, low platelet count and elevated liver enzymes) syndrome,
AFLP (acute fatty liver of pregnancy) and PE itself where as hyperemesis and Intrahepatic cholestasis of pregnancy
are unrelated to PE.1 An added method of classification categorizes liver diseases in pregnancy as intercurrent to
pregnancy which includes viral hepatitis, drug induced, gall stones and second group as peculiar to pregnancy
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including cholestatic jaundice, AFLP, PE and HELLP syndrome and the last group as underlying chronic liver
disease including cirrhosis of liver and chronic hepatitis. 4,5
HELLP syndrome is a grievous complication in pregnancy characterized by hemolysis, elevated liver enzymes and
low platelet count. It is an alarming complication of severe pre-eclampsia. This multisystem disorder complicates
pregnancy in third trimester and it is the most common form of jaundice encountered in pregnancy due to the rise in
the incidence of severe pre-eclampsia. It is associated with life threatening complications such as DIC, abruptio
placenta, pulmonary edema, ARF, ARDS, stroke, hepatic failure and many more. 4 Maternal mortality reported in
this condition is 1%. Management of HELLP syndrome demands multidisciplinary approach and referral to higher
centre with facilities of blood and blood products. In order to reduce the risk of potentially serious complications,
the only definitive treatment is immediate termination of pregnancy after stabilization of mother’s condition. Other
rare but serious conditions that mimic HELLP syndrome and pose difficulty in diagnosis are Acute fatty liver of
pregnancy (AFLP), Viral hepatitis and Intra-hepatic cholestatis of pregnancy (ICP). These conditions also present as
jaundice in pregnancy and are associated with high risk of maternal morbidity. Significant overlap in the clinical and
biochemical features are noted among these conditions, nevertheless complete work-up of investigations need to be
done as the treatment differs for each condition.
Jaundice and pregnancy is a lethal combination resulting in very high maternal as well as perinatal mortality and
morbidity. It presents as a challenging situation to the obstetrician because of the grave complications associated
with it, such as antepartum hemorrhage, post partum hemorrhage, maternal coagulopathy, intrauterine fetal demise,
hepatic coma, renal failure and septicemia. There is a need to identify these cases and their obstetric outcome.
This study was thus conducted to determine the incidence, maternal and perinatal outcomes in the pregnant women
who presented with jaundice.

Methodology:This retrospective cross-sectional study was conducted in a tertiary care centre, catering to all sections of society.
Patients who presented with jaundice in pregnancy during this 5 year period (September 2011 to August 2016) were
included in the study. Retrospectively, the cases who presented with jaundice in pregnancy over the past 5 years
were identified by gathering data from medical records section. Individual consent was waivered off after due
permission from medical records division.
All the pregnant and also post partum women referred as jaundice were included in the study. Case records with
incomplete or missing data were excluded. Relevant obstetric information such as age, parity, period of gestation,
history of prior liver diseases, details regarding the referral, outcome of the pregnancy, antenatal complications,
mode of delivery, postnatal complications were noted. Neonatal outcome were noted in terms of neonatal
complications, ICU admissions and death. Maternal ICU admissions were identified, reason for ICU admission and
further management in ICU like ventilator support were collected from the case records. The maternal mortality and
cause of maternal death, discharge against medical advice were noted from the case records. Cause of jaundice and
maternal complications were investigated and all the above collected data was entered in the data collection
instrument. Analysis was carried out for the entire dataset using SPSS software. Categorical data was expressed in
terms of percentages.

Results:During the study period, 26,973 deliveries occurred, among which 123 (0.45%) cases of jaundice in pregnancy were
reported. Out of these, 109 (88.6%) were diagnosed in the hospital, 14 (11.3%) cases were referred from other
centers with jaundice.
In the study, 17 (13.8%) belonged to age group of <20years, 99 (80.48%) were in 21-30years, 6(4.8%) of them
belonged to 31-35 years and 1 (0.8%) was >35years. A greater part of them, 73 (59.34%) were primigravida, 30
(24.39%) were of parity status one and 15 (12.19%) and 5 (4%) were of parity status 2and 3 respectively. More than
half of them, 69 (56.1%) were unregistered and 54 (43.9) cases were registered for antenatal checkup. 17 (13.8%)
cases presented with postnatal jaundice and 106 (86.17%) cases were antenatal cases.
Gestational age of these 123 cases was as mentioned. 1 case presented at < 28weeks, 16 (13%) between 28-32
weeks, 47 (38.2%) between 33-36 weeks, 57 (46.34%) and 2 (1.6%) were in 37-40 weeks and > 40 weeks
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respectively. 77 (62.6%) of them had spontaneous onset of labour. 64 (52.03%) cases delivered preterm and 59
(47.96%) delivered at term. Mode of delivery in 74 (60.16%) cases was vaginal and 43 (34.95%) cases underwent
caesarean section (graph 1). Instrumental delivery was conducted in 6 (4.8%) of them.
Distribution of cause of jaundice was as follows( table 1). HELLP syndrome 49 (39.84%), viral hepatitis 39
(31.7%), AFLP (15.4%), cholestatic jaundice (7.3%) and Leptospirosis was detected in 4.06% of patients. Gilbert
syndrome was found in 2 patients. Gilbert syndrome was found in 2 patients. Among these patients, a greater part of
them recovered (69.1%) but 38 (30.98%) of them needed transfer to sub specialty departments and 18(14.6%)
needed ventilator support. Mortality occurred in 26 (21%) patients (graph 2). PPH (13) and DIC (13) most common
cause of mortality. 8 patients had septicemia and 2 had renal dysfunction and ARF. One was referred with
mismatched blood transfusion. Pulmonary edema and hepatic coma was also reported
Graph 1:- Mode of delivery
6

Vaginal

43
Cesearean

74

Instrumental
Table 1:- Distribution of cause of jaundice
Cause of jaundice
HELLP
Viral Hepatitis
HEV
HAV
HbsAg
HAV+HEV
Cholestatic jaundice
AFLP
Leptospirosis
Gilbert syndrome

Number
49
39
16
08
12
03
09
19
05
02

Percentage
39.84%

31.7

7.3%
15.4%
4.06%
1.62%

Graph 2:- Cause of mortality
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Perinatal outcome:Total live births were 88 (3 twin deliveries), 33 were still births and 5 early neonatal deaths. 66 (53.6%) babies were
females and 57 (46.3%) were male babies. Majority of the babies were 2.1 - 2.5kg at birth 48 (39%). Birth weight
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distribution of babies is shown in graph 3. Requirement of NICU was seen in 59 (47.9%) of babies with major
causes for admission being preterm and low birth weight. Perinatal mortality was 30.8%.
Graph 3:- Birth wt distribution of babies
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Discussion:The incidence of jaundice in India varies from 0.4 to 0.9/1000 deliveries. 6 Jaundice in pregnancy is associated with
high maternal and perinatal mortality rates. In the present study, 123 women were reported to have jaundice in
pregnancy among total 26,973 deliveries bringing the incidence to about 0.45%. Similar results were observed in
another retrospective study, which included 48 jaundice women among 7080 pregnant women (incidence – 0.65%).7
Prevalence noted in various other studies were 0.35% and 0.4%. 4,5
Majority of the women in the present study were in the age group of 21-30 years age group (99) and a fewer number
in <20 and >30 years. A study done on 7280 women out of whom 26 had jaundice had similar age distribution. 4 A
greater part of patients were Primipara (59.34%) and 30 (24.39%) were of parity status one. More than half of them
were unregistered (56.1%) and 14 were referred postnatal.
HELLP syndrome is a multisystem disorder complicating pregnancy in third trimester. Incidence is 0.1 – 0.6% of all
pregnancies.4 The only definitive treatment is termination of pregnancy as it is associated with grave complications
such as DIC, abruptio placenta, pulmonary edema, ARF, ARDS, stroke, hepatic failure and many more. Maternal
mortality reported in this condition is 1%.1 In the present study, HELLP syndrome was seen in 39.84%.
Viral hepatitis, a notorious cause exacerbated by pregnancy is seen in 1in 700 pregnancy and can lead to fulminant
hepatic failure.3,8 Fulminant hepatitis is seen in a higher percentage in third trimester with a maternal mortality
ranging as high as 15-45%.9,10 HEV infection is the most commonest cause of fulminant hepatitis. Viral hepatitis
was seen in 31.7% in present study. These results are parallel with the Wardha study which concluded viral hepatitis
as a commonest cause with HEV being the commonest.5 Similarly, HEV was found to be commonest in present
study.
AFLP is a rare, life-threatening illness with an incidence of which is less than 1 in 10,000 pregnancies and a striking
maternal mortality of 18%.1 Confirmation of the diagnosis is by liver biopsy which is rarely done as there are
availability of serological markers and biochemical findings of AFLP. Present study had 15.4% patients with AFLP
Cholestasis in pregnancy is another rare condition with incidence of 1 in 1000 to 1 in 10000 deliveries. In contrast to
AFLP, Cholestasis has an extremely good maternal outcome, however it is known for its increasing fetal morbidity
and mortality. Placental insufficiency, preterm labour, fetal distress and fetal demise are the morbidities noted.11
cholestatic jaundice was seen in 7.3% of patients in the present study.
As described above, the main causes of jaundice jeopardize both maternal as well as fetal condition. Timely
identification of initiation of complications brings about a drastic fall in the morbidities. Early diagnosis and
identification of the cause can help in the choice of management as there are wide variations in management options
in each cause.
The study reported high incidence of preterm labour as well. Main causes of maternal mortality were septicemia,
DIC, renal dysfunction. Available studies also shared similar thoughts and reported coagulation failure, hepatic
coma, renal failure and septicemia as causes leading to mortality among patients with jaundice in pregnancy. 5,8 It
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was also noted that there was an increase in perinatal morbidity with NICU admissions of 47.9% and perinatal
mortality was 30.8%.
Jaundice is an important sign on clinical examination which can be easily be missed and with the above mentioned
outcomes, it is clearly evident that it has a high rates of morbidity and mortality in both mother and fetus. It is
regarded as one of the leading cause for maternal death due to PPH and DIC and its increased incidence in this part
of Karnataka makes it an alarming affair.

Conclusion:Jaundice in pregnancy results in high rates of maternal as well as fetal morbidities and mortality. HELLP and viral
hepatitis were found to be predominant cause. DIC is one of the most alarming complications of jaundice
comprising foremost cause leading to mortality. Early detection, early diagnosis and early initiation of proper
management are essential to reduce the complications.
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A study to evaluate cardiovascular
responses by using treadmill and
ergometer bicycle exercise in young
adults
Alok Kumar Yadav, Jayasheela. G. Bagi
Abstract:
BACKGROUND AND OBJECTIVE: Exercise is inevitable to keep good health status, advised for
health promotion, diagnosis of diseases, and rehabilitation. Different types of exercise are performed
as exercise tolerance, but tolerance is not same for every individual. Thus, the objective of this study
is to evaluate the cardiovascular responses for three different intensities of exercise using treadmill
and bicycle ergometer at fixed heart rate (HR) value in young healthy adults.
METHODS: After obtaining the ethical clearance from the Institutional Ethical Committee, a total
of 130 participants were screened and 48 randomly selected male and female individuals with age
group of 18–24 years and with normal body mass index. Selected participants are divided into three
groups according to HR using WHO classification and Karvonen formula of exercise intensity. Sixteen
individuals in each group start exercising for treadmill exercise at 3, 6, and 7.5 k/h, respectively, with
zero inclination and for ergometer bicycle exercise at pedal frequency 50–60, 70–80, and 90–100 rpm,
respectively, with 0 kg breaking resistance until calculated target HR is achieved. Cardiovascular
parameters such as (systolic blood pressure [SBP], diastolic blood pressure [DBP], and rate pressure
product [RPP]) pre‑ and post‑exercise were recorded, and data are subjected to statistical analysis
in both modes of exercise.
RESULTS: SBP and RPP are linearly increased with increasing intensity of exercise and more
observed in ergometer bicycling than treadmill exercise. Postexercise mean DBP among the
three intensities of exercise: in mild exercise, there was negligible change in case of treadmill
exercise and a higher mean DBP was recorded in case of ergometer bicycle exercise; in moderate
exercise, value was slightly lower in treadmill exercise and slightly higher in ergometer bicycle
exercise, but in severe exercise, mean DBP decreased in both treadmill as well as in ergometer
bicycle exercise.
CONCLUSION: Each mode of exercise has its own advantage and disadvantage depends on
individual’s physical condition and requirement.
Keywords:
Blood pressure, ergometer bicycle, exercise, maximum heart rate, rate pressure product, treadmill
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xercise is defined as a physical activity
which is planned, structured, repetitive,
and purposive, practiced with the sole aim
of improvement or maintenance of physical
fitness. [1] Exercises are recommended
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for normal individuals as well as for
cardiopulmonary patients to maintain
their physical fitness, prevention, and
control of cardiopulmonary diseases.
Exercise also had a positive influence upon
rehabilitation after episodes of disease;
therefore, exercise is highly recommended
to maintain the physiological,
psychological, and emotional fitness of
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the person.[2] Aerobic exercises are most appropriate for
this purpose. To do aerobic exercise, many methods are
available, for example, running, jogging, walking, and
cycling.[3] In today’s busy life, usually bicycle ergometer
and treadmill exercises are used to perform aerobic
exercise. Motor‑driven treadmill exercise is similar to
walking or jogging or running depending on the speed
of the treadmill motor. In a case of bicycle ergometer,
exercise is similar to cycling and can be controlled
voluntarily by pedaling the cycle with predefined
resistance.[4] Both treadmill and bicycle ergometer are
the most common modes of exercise testing tools and
are effectively used in improving functional exercise
capacity, to determine the fitness for an individual with
cardiopulmonary risks and above the age of 40 years.[5]
Cardiovascular exercise testing (CVET) provides an
assessment of the integrative exercise responses
involving the cardiovascular. CVET is noninvasive,
dynamic physiological parameter overview which
permits the evaluation of both submaximal and peak
exercise responses and provides relevant information for
clinical decision‑making.[6] Physical fitness and intensity
of aerobic exercises depend on individuals aerobic
endurance, flexibility, strength, body composition, and
variability in cardiovascular parameters.[7] As there is
no appropriate protocol to match the cardiovascular
parameter to the specific intensities of exercises of the
individual, different types of exercise are performed as
exercise tolerance is not same for every individual.[2]
In the present study, we compared the two modes of
exercise tests using different intensities to determine
which mode of exercise test is a better diagnostic utility.
Since heart rate (HR) difference gathered during exercise
test seems to be an efficient approach for monitoring the
intensity and duration of training. Thus, the purpose of
this experimental study is to evaluate the cardiovascular
responses for three different intensities of exercise using
treadmill and bicycle ergometer at fixed HR value in
young healthy adults.

Methods
After obtaining the ethical clearance from the institutional
Human Ethical Committee, a total of 130 1 st‑year
undergraduate allied health science students were
screened. Out of 130, 48 participants were randomly
selected (18–24 years) who had normal body mass
index (BMI). Informed written consent was obtained
prior enrolling in this study. Participants were instructed
to arrive at the physiology research laboratory in relaxed
and fully hydrated state at least 3 h postprandial, 24 h of
abstinence from tea, coffee, tobacco, alcohol, and to avoid
strenuous exercise 48 h preceding a test session. For each
participant, a test was conducted at the same time of the
day (±2 h) to minimize the effects of diurnal biological
variation on the results. Selected participant’s detailed
82

history, general physical, and clinical examinations were
done to rule out any underlying disease. Participants
with any known medical or surgical illness or physical
disability were excluded from this study. Table 1
showed that selected participants were divided into
three groups with 16 each, according to HR using the
WHO classification and Karvonen formula of exercise
intensity.[8‑10]
The exercises were performed in each group in a single visit.
The participant was assigned an exercise mode sequence
in a pseudorandom manner based on recruitment. All
individuals in each group start exercising for treadmill
exercise at 3, 6, and 7.5 km/h, respectively, with zero
inclination. In each group, the participant continued to
exercise until steady HR was achieved. Once the steady
HR was achieved, the treadmill inclination (1% or 2%) was
gradually increased until the target HR was obtained. The
participant continued exercise in calculated target HR.
Individuals also performed ergometer bicycle exercise
at a pedal frequency of 50–60, 70–80, and 90–100 rpm,
respectively, with 0 kg breaking resistance until calculated
steady HR was achieved. Once the steady HR was
achieved, the breaking resistance with 1 min was gradually
increased until the target HR was obtained. The participant
continued exercise in calculated target HR. For grade
exercises (mild, moderate, and severe), intensity target
HR values for each participant were calculated using
the HR reserve method after adjusting the HR formula
to improve the estimate of 40%, 60%, and 75% maximal
oxygen consumption (vo2 max) for treadmill and ergometer
cycle exercise.[11‑13]
Treadmill and ergometer bicycle calibration setting was
checked after every four tests. During exercise, once the HR
reached a target HR within ± 5 beats, duration of time to
achieve target HR and total duration of exercise in targeted
HR was noted. HR during the exercise was monitored by
Laser Fingertip pulse oximeter in every 10 s of interval.
Termination of exercise in both modes was done when
the participant got exhausted or fatigued of leg muscles
followed by a recording of parameters. Between modes
of exercise, the participant was allowed to rest quietly in
a seated position for 10 min. Water was provided during
recovery. The participant continued the second mode
of exercise after HR and BP returned to within ±5 of the
baseline parameter. Systolic blood pressure (SBP) and
diastolic blood pressure (DBP) were recorded using digital
BP monitor. Rate pressure product (RPP) was calculated
using respective formulas.[7]

Statistical analysis

The baseline parameter was analyzed using descriptive
statistics. The parameters between the groups were

Indian Journal of Health Sciences and Biomedical Research KLEU - Volume 11, Issue 1, January-April 2018

[Downloaded free from http://www.ijournalhs.org on Thursday, September 3, 2020, IP: 1.39.152.171]
Yadav and Bagi: A study to evaluate cardiovascular responses by using treadmill and ergometer bicycle exercise in young adults

compared using paired t‑test and “ANOVA” test (Where
P ≤ 0.05 was considered as statistically significant).

Results
Table 2 and Graphs 1‑3 shows SBP and RPP are linearly
increased with increasing intensity of exercise, more
observed in ergometer bicycling than treadmill exercise.
Postexercise mean DBP among the three intensities of
exercise: in mild exercise, there was negligible change
in case of treadmill exercise and a higher mean DBP
was recorded in case of ergometer bicycle exercise; in
moderate exercise, values were slightly lower in treadmill
exercise and slightly higher in ergometer bicycle exercise,
but in severe exercise, mean DBP decreased in both
treadmill as well as in ergometer bicycle exercise.

nonexercising muscles vasoconstrictive responses,
smaller working muscle mass contributing pronounced
resistance to blood flow, less mechanical efficiency,
and less vagal stimulation increases SBP. [21‑24] Apart
from this, unlike treadmill exercise, as the severity of
intensity increases, cycling offering greater lower body
intramuscular tension and greater upper body isometric
contraction.[25] Few earlier hypothetical explain that
during high‑intensity cycling, most of the participants
exercise above their lactate threshold and SBP increases
nonlinearly above lactate threshold [26] and lactate
threshold to be unlike between two modes of exercise.[27]
However, bicycle and treadmill were constant HR at
the time of BP measurement; therefore, BP differences
between bicycle and treadmill may not completely
depend on changes in blood lactate. It may be related

Discussion
The present study showed higher SBP during cycling
exercise compared with treadmill exercise and minimal
change in DBP in both the modes of exercise. These
findings were similar to few earlier studies. [14‑16]
However; another study reported higher SBP during
treadmill exercise.[17] This controversy can be explained
based on RPP which was higher with bicycle ergometer
exercise even at constant HR. This study also showed
similar result finding which indicated linear increased
RPP with increased SBP during the different intensities
of exercise.[18,19] Fredarick et al. showed BP as an overall
index of the metabolic load on the heart.[19,20]

Graph 1: Pre‑ and post‑difference of systolic blood pressure in two modes of
exercise at various intensities. Values are statistically significant (where P ≤ 0.05
was considered as statistically significant)

Several factors responsible for increase SBP during
ergometer bicycle exercise as compared to treadmill
exercise. In ergometer bicycle exercise with pronounced
Table: 1: Participants were divided into three groups
according to heart rate using WHO classification and
Karvonen formula of exercise intensity
Total number of
participants (48)

Group: A
Group: B
Group: C

16
6
16

HR: Heart rate

Exercise
intensity

Mode of
exercise:
Treadmill

40% HRmax Mild
60% HRmax Moderate
75% HRmax Severe

Mode of
exercise:
Ergometer
bicycle
Mild
Moderate
Severe

Graph 2: Pre‑ and post‑difference of diastolic blood pressure in two modes of
exercise at various intensities. Values are statistically significant (Where P ≤ 0.05
was considered as statistically significant)

Table 2: Descriptive baseline data of the participants
Variable
Height (cm)
Weight (kg)
BMI (%)
SBP (mmHg)
DBP (mmHg)
RPP (mmHg/Hz)

Group A
159.8±4.86
56.25±7.61
21.50±1.71
114.4±4.72
78.5±1.93
9157±907

Group B
162.8±4.98
60.65±7.14
22.37±1.62
117.7±3.17
75.5±6.64
8962±711

Group C
163.6±5.99
60.96±6.13
22.06±1.08
119.3±2.93
77.8±3.36
9377±868

P
0.114
0.114
0.195
0.006
0.136
0.378

P significant <0.05. BMI: Body mass index, SBP: Systolic blood pressure,
DBP: Diastolic blood pressure, RPP: Rate pressure product

[18]

Graph 3: Pre- and post-difference of rate pressure product in two modes of
exercise at various intensities. Values are statistically significant (Where P ≤ 0.05
was considered as statistically significant)
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to mechanical factors associated with increased blood
volume and left ventricular volume overload with the
severity of exercise.[28] Hence, SBP increases linearly with
increased severity of exercise intensity during treadmill
as well as ergometer bicycle exercise.[7]
The probable mechanism of the decrease in DBP response
to mild and moderate treadmill exercise as compared to
bicycle ergometer exercise for a given equivalent oxygen
uptake values was due to less sympathetic activation
but decrease in DBP during severe treadmill as well as
ergometer bicycle with increased severity of exercise
intensity. Probable mechanism of decreased DBP during
exercise is due to the accumulation of metabolites and
raised core body temperature, causes local vasodilatation
of arterioles.[29,14]

Limitation of study
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Conclusion
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Awareness of gestational diabetes
mellitus among pregnant women
attending a tertiary health center
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Vikrant Ghatnatti3
Abstract:
BACKGROUND AND OBJECTIVES: Awareness of gestational diabetes mellitus (GDM) among
pregnant women is poor. However, increasing awareness may help in diagnosis and prevention
of maternal and fetal complications. Hence, this study was aimed at evaluating the knowledge in
diagnosed GDM pregnant women.
METHODOLOGY: This cross‑sectional study was conducted from October 2014 to March 2017.
A total of 500 registered pregnant women diagnosed to have GDM residing within 5 km of the study
area aged more than 18 years who were willing to participate in the study were enrolled in the
study. The participants were provided with the questionnaire which was designed to assess their
knowledge about GDM.
RESULTS: The age of the women ranged from 22 to 44 years with mean age as 27.53 ± 2.42 years
and median age as 27 years. The most common age group was 26–30 years which comprised 67.6%
of the women. Maximum women had primary education (61%) and were Hindus (54.8%). Most of
the women were working (54.8%), resided in slum areas (43.2%), and had body mass index (BMI)
between 19.8 and 26 kg/m2 (67%). The mean BMI level was 28.07 ± 4.11 kg/m2. The mean blood
sugar levels at diagnosis ranged between 88 and 300 mg/dL and the mean blood sugar level was
201.36 ± 38.67 mg/dL and the median blood sugar level was 190 mg/dL. Majority of the women, that
is, 57.6% of the women, had an average knowledge about GDM while 21.8% of the women had good
knowledge, 1.6% had excellent, and 19% had poor knowledge. The mean knowledge score was
6.51 ± 3.41. The mean percentage of the knowledge was 36.14% ± 18.94%. Statistically significant
association was noted between knowledge about GDM with maternal age and educational status,
religion, and occupation (P < 0.050), but the GDM knowledge was independent of that found between
place of residence (P = 0.715) and family history of DM (P = 0.661).
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CONCLUSION: There is poor knowledge about GDM in the study area. Hence, there is need to
create awareness of this condition through counseling and use of mass media.
Keywords:
Antenatal care, gestational diabetes mellitus, knowledge, pregestational diabetes mellitus

Introduction

I

ndia ranked second globally for the number
of adults with diabetes mellitus (DM)
while China being the first.[1] Gestational
DM (GDM) is one of the subtypes of diabetes,
characterized by glucose intolerance first
detected during pregnancy.[2] The prevalence
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

of pre‑GDM (PGDM) and GDM varies with
ethnicity. The South Asian race is at a higher
predisposition for both type 2 DM and
GDM.[3,4] A recent community‑based study
in South India reported 17.8% of the women
residing in urban area with GDM, 13.8%
women residing in semi‑urban, and 9.9%
women residing in rural areas using 2 h 75 g
postglucose value ≥140 mg/dL.[5,6]
How to cite this article: Dhyani V, Mahantashetti NS,
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Diabetes complicates up to 20% of all pregnancies
worldwide, including PGDM and GDM. [7] PGDM
is at risk of preeclampsia in the antepartum period
whereas the infants born to the mother with GDM may
be at risk for macrosomia, hypoglycemia, jaundice,
respiratory distress syndrome, polycythemia, and
hypocalcemia.[8] Furthermore, GDM is attributable to
increased risk of cardiovascular outcomes, stillbirth,
early childhood obesity, and adverse maternal outcomes,
such as increased rates of preeclampsia and cesarean
and operative births. Based on recent literature, it is
suggested that gestational diabetes and fetal macrosomia
are independent risk factors for shoulder dystocia.[9]
Data suggest that educational strategies on GDM need
to be encouraged and implemented, especially for
young, fertile women of all ethnicities. Early counseling
of families has been recommended by the Fifth
International Workshop‑Conference on GDM to avoid
excessive material and fetal weight gain.[10] Educational
programs have been recommended that emphasize
reduced fat and energy intake, regular physical activity,
and regular clinic visits.[11]
This study was conducted to evaluate the awareness of
GDM among pregnant women attending a tertiary care
center of North Karnataka.

Methodology
This cross‑sectional study was conducted under the
Department of Pharmacy Practice, Jawaharlal Nehru
Medical College, KLE University, Belagavi, Karnataka,
from October 2014 to May 2017. The sample size of the
study was calculated by the inverse random sampling
formula to reject the null hypothesis. An attrition rate of
15% was considered. Those registered pregnant women
diagnosed to have GDM residing within 5 km of study
area aged more than 18 years, and those who were
willing to participate in the study were recruited for the
study. Pregnant women with endocrinal complications
and renal complications, pregnancy complications, prior
type 2 DM, multiple gestations, and having significant
difficulties to cooperate were excluded from the study.
Before the commencement, the study was approved by
the institutional ethics committee; this study was also
registered with Indian CTRI‑CTRI/2017/01/007622.
Pregnant women with ≥24 weeks of gestation
diagnosed to have GDM based on DIPSI criteria and
were screened for eligibility. Those who were eligible
were briefed about the nature of the study and the
intervention, procedure involved in the study along
with their family members. Those who were willing
to participate and provide written informed consent
were enrolled.
52

The selected participants were interviewed to obtain
the demographic data such as age, religion, education,
occupation, place of residence socioeconomic status,
history of DM, family history, current treatment, medical
history, personal history, and dietary habits. These
findings were recorded in a predesign and pretested
pro forma.
Further, the participants were provided with the
questionnaire in local language which was designed
to assess the knowledge regarding the GDM. The
questionnaire comprised 18 questions and emphasized
about dietary habits, exercise program, random blood
sugar monitoring, treatment, insulin intake, medications,
adverse drug reactions, complication in mother as well
as fetus, and birth outcomes. The assessment was done
by a research scholar based on the responses obtained
from the questions. The interpretation of knowledge
was done based on the scores obtained, that is, those
who answered correctly were interpreted as having
adequate knowledge and were graded with a score
of 1 for each question. Finally, the sum of total points
was calculated and these total scores were converted
into percentage and the grading was done as having
excellent knowledge if the percentage was ≥75, good
knowledge if the percentage was between 51 and 75,
average knowledge if the percentage was between
26% and 50%, and poor knowledge if the percentage
was ≤25%.

Statistical analysis

The data were entered into a Microsoft Excel spreadsheet
and were analyzed using   SPSS statistical software
version 20.0. The categorical data were expressed as rates
and ratios, and Fisher’s exact test and Chi‑square test
were used for calculating percentages and comparison.
Continuous data were expressed as mean ± standard
deviation and the independent sample t‑test was used
for the calculation of comparison. P ≤ 0.05 as 95%
confidence interval was termed as statistically significant.

Results
During the study, a total of 500 women provided
written consent to participate in the study and filled
the questionnaire. The age of the women ranged from
22 to 44 years with mean age as 27.53 ± 2.42 years and
median age as 27 years. The most common age group was
26–30 years comprised 67.6% of the women [Graph 1].
Maximum women had primary education (61%) and were
Hindus (54.8%). Most of the women were working (54.8%)
and resided in slum areas (43.2%) [Table 1]. Most of the
women had body mass index (BMI) between 19.8 and
26.00 kg/m2 (67%) [Graph 2]. The mean BMI level was
28.07 ± 4.11 kg/m2 with median levels being 27.41 kg/m2.
The minimum BMI recorded was 17.80 kg/m2 and
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Table 1: Demography characteristics

Education

Illiterate
Primary
SSLC
Collegiate
Postgraduation
Total
Hindu
Muslim
Christian
Total
Working
House wife
Total
Rural
Slum
Urban
Total

Religion

Occupation

Place of
residence

Distribution (n=500)
Number
76
305
39
53
27
500
274
218
8
500
274
218
500
104
216
180
500

Percentage
15.2
61
7.8
10.6
5.4
100
54.8
43.6
1.6
100
54.8
43.6
100
20.8
43.2
36
100

Table 2: Distribution of study population according to
the Knowledge about GDM
Questions
Gestational diabetes is a condition
diagnosed during ___Phase of life?
Gestational diabetes may be treated with?
Women are more likely to develop
gestaional diabetes if the are?
In uncontrolled gestational diabetes, the
blood sugar is?
Which of the following is true ?
The normal range for fasting blood sugar
for pregnant women is?
Butter is mainly?
Rice is mainly?
The presence of ketones in the urine is a?
Which one of the following possible
complications is usually not associated
with diabetes?
A woman with gestational diabetes
on insulin who finds her blood sugar
constantly high should probably?
When a woman with gestational diabetes
on insulin becomes ill and unable to eat
the prescribed diet?
If you feel the beginnings of a low blood
sugar reaction, you should?
Low blood sugar is caused by?
A woman with gestational diabetes should?
Exercisign when a woman has gestational
diabetes?
After a baby is born, a mother who has
had gestational diabetes?
With gestational diabetes, a baby may be?

Majority of the women, that is, 57.6% of women, had
average knowledge about the GDM while 21.8% of
the women had good knowledge, 1.6% had excellent,
and 19% had poor knowledge [Graph 3]. Most of the
women answered accurately for the question numbers
1–14 (46.8% of the women each), that is, effect of exercise
on GDM (60%). Maximum women answered wrong
for the question number15 (27%) [Table 2], that is, a
woman with gestational diabetes should take moderate
exercise such as walking, exercise more than a woman
who do not have gestational diabetes, rest more than a
woman who do not have gestational diabetes [Table 2].
The mean knowledge score was 6.51 ± 3.41 and median
score was 6 with range  null being minimum and 17 being
80%

67.60%

70%
60%
50%
40%
30%

21.00%

20%

10.80%

10%
0%

20 to 25

26 to 30

Distribution (n=500)
Number
234

Percentage
46.8

234
234

46.8
46.8

234

46.8

234
234

46.8
46.8

234
234
234
234

46.8
46.8
46.8
46.8

31 to 35
Age group (Years)

0.40%

0.20%

36 to 40

> 40

Graph 1: Age distribution of the study population
80%
67.00%

70%
Distribution (%)

Findings

60%
50%
40%

32.00%

30%
20%
10%
0%

1.00%
< 19.8

19.80 to 26.00
Body mass index (Kg/m2)

> 26.00

Graph 2: Body mass index
234

46.8
70%

234

234

46.8

158
135
215

31.6
27
43

177

35.4

137

27.4

57.60%

60%

46.8
Distribution (%)

Demography
characteristics

and 300 mg/dL, the mean blood sugar level was
201.36 ± 38.67 mg/dL, and median blood sugar level
was 190 mg/dL.

Distribution (%)

maximum BMI was as high as 42.98 kg/m2. The mean
blood sugar levels at diagnosis ranged between 88

50%
40%
30%

21.80%

20%
10%
0%

19.00%

1.60%
Excellent

Good
Average
Knowledge

Poor

Graph 3: Knowledge about gestational diabetes mellitus
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maximum. The mean percentage of the knowledge was
36.14% ± 18.94% and median knowledge percentage was
33.33%. None of the women answered all the questions
correctly. Further 16 (3.2%) women could not answer
even one question correctly [Table 2]. Maximum women
had knowledge about the condition of gestational
diabetes, its treatment, causes, blood sugar levels, and
dietary intake (46.8%). However, the participants were
unaware about what should be the lifestyle modification
with regard to the daily exercise and effect of GDM on
newborn weight.
Statistically significant association was noted between
knowledge about GDM with age and educational
status, religion, and occupation (P < 0.050).
However, no association was found between place of
residence (P = 0.715) and family history of DM (P = 0.661)
with GDM knowledge. Significantly higher number of
participants aged between 36 and 40 years had excellent
knowledge about GDM (71.43%) compared to 20.95% of
the women aged 20–25 years who had poor knowledge
and to 59.05% of the women aged 20–25 years who had
average knowledge [Table 3]. According to the age,
awareness of disease also increases in pregnant women
with GDM.

Discussion
The present study highlights poor knowledge in the
study area about GDM and a small proportion of
women with (21.8%) good knowledge. The knowledge
levels of GDM observed in the present study were very
much in agreement with a similar study by Shriraam
et al. in Chennai who reported that 17.5% women
had good knowledge, 56.7% had fair knowledge, and
25.8% of women were observed to have inadequate
knowledge about GDM. The median knowledge score
was observed to be 7. However, the proceeding study
use different sets of questionnaire which comprised
12 questions, every correct response was given a score
of 1 and each women’s score was calculated out of 12.
A score of 0–4 was considered as poor knowledge,
5–8 as fair, and 9–12 as good knowledge of GDM,
while in the present study, the questionnaire comprised
18 questions. In the present study, 46.8% of the women
had awareness of GDM consistent with a study by
Shriraam et al. in Chennai where 85% of the participants
had awareness of GDM compared to 46.8% in our study.
A similar study by Shriraam et al. in Chennai showed
that majority of population of women was known

Table 3: Association of demographic characteristics with knowledge
Variables

Subgroups

Knowledge levels
Poor

Age group
(Years)

Education

Religion

Occupation

Place of
residence

Family
History

54

20 to 25
26 to 30
31 to 35
36 to 40
40 or more
Total
Primary
SSLC
Collegiate
Postgraduation
Illiterate
Total
Hindu
Muslim
Christian
Total
Housewife
Working
Total
Rural
Slum
Urban
Total
Present
Absent
Total

No
22
67
6
0
0
95
51
3
12
5
24
95
58
37
0
95
67
28
95
19
38
38
95
36
59
95

Percentage
20.95
20
11.54
0
0
19
18.48
13.64
27.27
22.73
17.65
19
21.17
16.97
0
19
21.47
14.89
19
18.27
17.59
21.11
19
16.59
20.85
19

Average
No
62
196
28
2
0
288
169
14
29
6
70
288
154
133
1
288
170
118
288
64
123
101
288
128
160
288

Percentage
59.05
58.51
53.85
28.57
0
57.6
61.23
63.64
65.91
27.27
51.47
57.6
56.2
61.01
12.5
57.6
54.49
62.77
57.6
61.54
56.94
56.11
57.6
58.99
56.54
57.6

Good
No
21
72
15
0
1
109
52
5
3
10
39
109
56
46
7
109
69
40
109
19
53
37
109
49
60
109

Percentage
20
21.49
28.85
0
100
21.8
18.84
22.73
6.82
45.45
28.68
21.8
20.44
21.1
87.5
21.8
22.12
21.28
21.8
18.27
24.54
20.56
21.8
22.58
21.2
21.8

Excellent
No
0
0
3
5
0
8
4
0
0
1
3
8
6
2
0
8
6
2
8
2
2
4
8
4
4
8

Percentage
0
0
5.77
71.43
0
1.6
1.45
0
0
4.55
2.21
1.6
2.19
0.92
0
1.6
1.92
1.06
1.6
1.92
0.93
2.22
1.6
1.84
1.41
1.6
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to the condition of GDM and DM. Awareness of GDM
diagnosis time, diet, and exercise as a treatment option
for GDM and of the probability of untreated GDM
posing a risk to the unborn child was also high among
the study women. The knowledge about the risk
factors for GDM and the course of GDM and that the
women diagnosed with GDM are at an increased risk
for future type 2 diabetes was low. However, in our
study, participants knew the condition of gestational
diabetes, its treatment, causes, blood sugar levels, and
dietary intake (46.8%). However, the participants were
unaware of what should be the lifestyle modification
with regard to daily exercise and effect of GDM on
newborn weight. This difference can be explained by the
different civilizations of the study area, that is, most of
the women in the study from Chennai involved literate
participants and in this study considerable subset of
participants had poor educational status with (1.6%) of
women having primary education to slum area (43.2%)
where health‑seeking behavior, awareness of health is
lacking.

have an important role in creating awareness among
antenatal women.

In this study, positive association was noted between
knowledge about GDM with age, educational status,
occupation, and religion. This finding was consistent
with a similar study by Shriraam et al. in Chennai, but the
authors reported a positive association of knowledge with
only age and educational status. However, the association
between GDM knowledge with occupation and religion
needs further evaluation as only small subset of women
belonged to Christianity.

5.

Conclusion
The present study highlights poor knowledge about
the GDM in the study area. There is a need to create
awareness of this condition through regular screening,
using mass media. Furthermore, there is a need for
educating the health‑care workers and doctors as both
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ABSTRACT
Background: Under the community-based approach, Accredited Social Health Activist (ASHA) is designated to
address early detection, management and prevention of malaria at the community level. Majority of ASHAs in high
risk areas are aptly trained for these tasks but ASHAs in many low endemic areas are insufficiently trained and hence
may lack awareness about malaria and its prevention and surveillance. New operational guidelines for malaria
elimination by Govt. of India has tasked ASHAs of category 1 areas like Belagavi for passive case detection and
contact tracing apart from spreading health awareness about its prevention. Good knowledge and practices regarding
malaria among ASHA workers is thus pertinent for efficient case detection and surveillance at grass root levels. The
objective of the study was to assess the awareness of ASHA workers regarding malaria.
Methods: A qualitative study was conducted from January to June 2017 using eight focus group discussions among
50 ASHA workers of rural area of Belagavi selected by purposive sampling. The responses were open ended and
were recorded in same sequential manner after being translated to English from local language. Each interview
transcript was read several times, and meaning units were extracted independently.
Results: Findings revealed that majority of them had poor knowledge regarding collection of blood smears and none
of them were aware about anti-malarials. Only half of ASHA workers were aware of vector control activities, very
few were aware about anti-larval activities while less than half were aware about source reduction activities.
Conclusions: The discussions highlighted a need for refresher training for effective capacity building of grassroot
health workers especially in low endemic area.
Keywords: Focus group discussion, Qualitative, Malaria, ASHA, Awareness, Perception

(NVBDCP) introduced this strategy among other
innovations to strengthen its fight against malaria.3

INTRODUCTION
Globally, malaria control programmes have experimented
with innovative strategies aligned with the healthcare
delivery system status of each country.1 One of the foremost strategies involves the introduction of communitybased management of malaria through the deployment of
community health workers.2 During the last decade,
India’s malaria control strategies under the aegis of the
National Vector Borne Disease Control Programme

Under the community-based approach, Accredited Social
Health Activist (ASHA) has an important role in malaria
control. They are designated to address early detection,
treatment and timely referral of malaria cases and
prevention of malaria at the community level thus saving
many lives.3 ASHAs are also trained to act as health
educators to spread awareness in the community
regarding preventive measures. The training is intended
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to improve the diagnostic skills of the ASHAs, accuracy
of their reporting and to minimize the costs due to drug
wastage. They also receive performance-based incentives
for conducting home visits for treatment, tracking fever
cases and submitting blood slides to the health centres.
Majority of ASHAs in high risk areas are aptly trained for
these tasks and involved but ASHAs in low endemic
areas are insufficiently trained and hence may lack
awareness about malaria thereby impacting its prevention
and surveillance.

Study duration

WHO estimates that India accounts for 89% of all
malaria cases in South-East Asia. About 95% of the
Indian population resides in malaria endemic areas.4
According to recently released operational guidelines for
malaria elimination by Govt. of India in 2016, Karnataka
has API<1 with only 2 districts (Uttar Kannada, Udupi)
with API>1.5-7 Belagavi district in North Karnataka
which has been a part of Phase - II of World Bank Project
for malaria elimination falls in category 1 marked for
elimination phase with a target to enter into Category 0
by 2018,7-9

Sampling method: Purposive sampling.

Even though substantial reduction in malaria cases has
occurred in recent years in Belagavi, it is still one step
away from the current "sustained control" effort to the
“malaria elimination” target. One major challenge in
achieving malaria elimination is to prevent malaria
resurgence. This is especially important as Belagavi is
surrounded by highly endemic areas like Goa, Uttar
Kannada and other category 2 areas and thus reports
many imported cases in the area which in turn lead to
other local cases.
Thus, for malaria elimination Govt. of India has tasked
ASHAs of category 1 areas for passive case detection and
contact tracing apart from spreading health awareness
about its prevention.6 Good knowledge and practices
regarding malaria among ASHA workers is thus pertinent
for efficient case detection and surveillance at grass root
levels.
Objective
To assess the awareness of ASHA workers regarding
malaria.

6 months from 1 January 2017 to 30 June 2017.
Study participants
50 ASHA workers working in the field practice of
Primary Health Centre attached to Department of
Community Medicine, J.N. Medical College, KLE
Academy of Higher Education and Research, Belagavi.

Data collection
The interview guide was pilot tested on two informants
and checked for validity by reviewing the answers given
by the informants. Minor adjustments were made after
the pilot testing and throughout the study based on
experiences from previous interviews. Participants were
interviewed in eight focus group discussions with 6-7
participants in each group. The discussions were
conducted in the Community Hall of Primary Health
Centre by the moderator along with one interpreter, note
taker and recorder. The focus group discussions lasted for
45 to 60 minutes. The ASHA workers were invited to
participate in discussion for each aspect of malaria
without any prompting. The responses were open ended
and were recorded in same sequential manner and
reviewed by the interviewers later. Non-verbal responses
and communications were also noted. With permission
from participants, each interview was audio‑recorded for
the accuracy of transcription and analysis. Data collection
was continued until no new themes were emerging.
Data analysis
Content analysis was used to analyse the data. The
interviews were transcribed in local language by the
interpreter, and the transcriptions were then translated
into English and reviewed by the researchers, following
each focus group discussion. Any unclear items were
discussed with the interpreter and misunderstandings
were clarified. Each interview transcript was read several
times, and meaning units were extracted independently
by three of the researchers and categorized into themes.
Informed consent

METHODS
Study setting
This study was conducted in rural area of Belagavi
district of North Karnataka. Field practice area of
Primary Health Centre Kinaye itself is a low endemic
area for malaria with API of less than 1 but is adjacent to
malaria endemic Goa.
Study design
Qualitative study using focus group discussion.

Written informed consent was obtained from all
participants before starting the interview. In addition, a
meeting was held before the start of the study where all
ASHAs involved were informed about the purpose of the
study and method to participate in focus group
discussions.
Outcome
Following data analysis, awareness and perception of
ASHA workers in four main themes areas emerged from
the data– general information about causation,
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recognition and diagnosis, treatment, referral and
preventive measures.

“..…… don’t know about severe malaria or its warning
signs as we don’t have such mosquitoes in our area”

RESULTS

(Informant 3, Group 6)

Eight focus group discussions were conducted among 50
ASHA workers belonging to 9 sub-centres. Mean age of
study participants was 35.06 years. Almost two-third had
studied till 10th standard. The minimum experience of the
workers was one year and more than half of them had
experience of less than five years. Eighteen ASHA
workers had experience of less than two years. Only nine
ASHA workers out of fifty recalled having ever
undergone refresher training for malaria.

All ASHA workers had the belief that blood test is
necessary for diagnosis although none of them had any
knowledge regarding peripheral smear preparation.

The discussions opened with a review of malaria in the
community under study and proceeded to cover various
aspects of malaria ranging from its causation to
prevention.

However, they acknowledged that if trained adequately
they can help in early diagnosis and surveillance of
malaria.

General information about malaria causation

Almost half didn’t know what is to be seen in the slides
as they have never seen any slide in their experience as
ASHA worker.

Almost all participants were aware that malaria is a
vector-borne disease but were unaware it is caused by
Anopheles mosquito per se.

According to one ASHA worker,

Participants were of the opinion that breeding occurs
when mosquito eggs are present in dirty water.

“……… first slide is to check malaria virus and second to
check haemoglobin. Other ASHA workers said that third
slide can also be taken to check presence of chikungunya,
dengue, etc”

“I think mosquito breeds in dirt or garbage or septic
(sewage water) as they like dirty water”
(Informant 4, Group 3)
Participants in general were of the view that mosquitoes
bite in evening time after 6 pm. However, few ASHA
workers opined that mosquito can bite anytime.
“Mosquitoes can bite anytime of the day but during the
day it hides in jhaadi (bushes) and come out only in
morning and evening for food”
(Informant 2, Group 2)

“Only theoretical training was done and although slides
were provided, we were asked not to use it as it was the
job of male health worker”
(Informant 1, Group 2)

(Informant 7, Group 3), (Informant 5, Group 2)
Some of the participants felt it is very much necessary to
screen the entire street near the diagnosed malaria case
irrespective of presence of fever while others were of the
opinion that only symptomatic family members
especially elderly and children should be screened.
Very few of them knew other diagnostic methods like
rapid diagnostic kits.
“RDT works like urine pregnancy kit (Nischay) but PHC
took it back it was too expensive”

Recognition and diagnosis

(Informant 5, Group 4)

All interviewed ASHA workers said that malaria presents
as fever with chills accompanied by other constitutional
symptoms like malaise, headache, leg cramps, joint pain,
etc. It was clear to the participants that all fever cases are
not malaria.
“Fever goes in about 1 hr after giving medication
(paracetamol) but comes back again….”
(Informant 2, Group 3)
ASHA workers viewed malaria as a mild illness and had
no idea regarding warning signs of severe malaria.

Treatment and referral
Half say they don’t know name, dose and duration of
medicine even though they have seen patient taking
medicine in front of them although on prompting half of
them said they have heard about chloroquine. None of the
ASHA workers had any knowledge about any other
treatment modality.
“Have seen patient taking some red tablet……...”
(Informant 4, Group 1)
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“………tablet is not paracetamol but some other tablet”
(Informant 1, Group 8)
“We are not provided with any medicines for malaria as
our job is only to inform male or female health worker. It
is the job of male health worker to provide medicine”

In general, some of them had an idea about newer
methods like use of fishes, electric bat, ILNs etc. in
malaria control. Only half of ASHA workers were aware
of vector control activities, very few were aware about
anti-larval activities while less than half were aware
about correct source reduction activities.
DISCUSSION

(Informant 6, Group 5)
Despite lack of knowledge about treatment of malaria,
almost all the ASHA workers referred the patients to
PHC. Few of them even felt that they need not refer the
patient to hospital.
“Patient themselves come to PHC, we need not refer as
they think we are not doctors, so they don’t listen to us.”
(Informant 2, Group 1)
Prevention
Knowledge regarding malaria prevention was better
compared to other aspects of malaria.
ASHA workers acknowledged that use of mosquito coils,
homemade fumes, stagnant water removal, mosquito
mats, fast cards, window screening are the most
commonly used methods to protect against malaria.
“….. daily bathing, clean clothes and washing mosquito
nets, less dirt less mosquito bite”
(Informant 4, Group 5)
Half of them emphasized that bleaching powder should
be put in water to kill the mosquitoes.
“Boiling water or straining the water with cloth kills the
kitaanu (larva).”
(Informant 6, Group 7)
Most of the health workers knew about fogging as it is
routinely done.
“Male/Female health worker routinely request panchayat
for fogging but they do it only 1-2 times in a year when
the mosquito number increases in the area.”
(Informant 2, Group 5)
“….. gutter cleaning, clean streets, keeping house clean
and filling of holes in streets by panchayat reduce
mosquitoes”
(Informant 5, Group 6)

This study indicates poor awareness among ASHA
workers even though sporadic cases of malaria still occur
in their field area. In general, trained workers and ones
with more experience were more informative than
untrained and newer recruits.
Reduction in malaria burden in the past few years may
have led to poor work profile with respect to malaria.
Previous studies have also highlighted difference in
malaria awareness among grass root workers between
endemic and non-endemic areas.10 Another important
reason could be overloading of ASHAs with introduction
of many recently launched maternal and child health
programmes like Mission Indradhanush, PMSMA and
Measles Rubella Campaign.
Majority of workers said that they never underwent any
training related to malaria. Similar findings were elicited
in a study done in Vadodara in 2015 where health
workers reported that no training was given any time
during their working period except only once at the time
of recruitment.11 It could also be a recall bias as due to
lesser practical implementation because of less cases in
the area, workers have forgotten about the training. It is
also possible that district health authorities in low
endemic area prioritized other health programmes in
limited training time span. Some ASHA workers in this
study expressed a need for further training to improve
their current skills and in turn promote the appropriate
treatment of malaria. These findings are in agreement
with the previous studies.12
The participants were well aware that mosquitoes
transmitted malaria, but some also mentioned other
causes of malaria like dirt, poor hygiene, food borne, etc.
It was observed that most participants were unable to
draw a correct link between the environment and
mosquito breeding on one hand, and malaria transmission
on the other hand.
ASHA are to be involved in diagnosis of malaria cases on
a day to day basis– from screening of suspected cases
using RDT/blood slides to contact tracing. 13 Early
detection and treatment of all cases of malaria to prevent
onward transmission is a key intervention for malaria
elimination in category 1 areas. 5 The present study
brought out the lacuna in this most important role of
ASHA workers in malaria control. Lack of practical
training and insufficient knowledge regarding diagnostic
methods including blood smear preparation was very
much apparent. Such poor diagnostic skills of grass root
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workers may lead to missing of cases and hence, under
reporting of actual mortality, morbidity and incidence
rates.13
The community depend on ASHA for advice and
treatment of different diseases, malaria being one of
them. ASHA should educate the community for early
recognition of the signs and symptoms of malaria so that
they receive prompt treatment.14 But in our study the
ASHA workers were very inapt to handle malaria cases.
As they had poor knowledge about the drugs, dosage or
treatment of malaria, they just referred the patient to
nearest health centre. Like previous studies done in
Orissa, none of the participants knew that jaundice, acute
renal failure, respiratory distress, bleeding disorders or
convulsions could be caused due to malaria. Their below
average knowledge about warning signs of malaria made
them ill equipped to handle prompt referral to hospitals
required in such cases.15
As part of operational guidelines for malaria elimination
ASHA workers should spread awareness about various
preventive measure in the community- from source
reduction to fogging, larvivorous fishes and insecticide
treated nets (ITNs)/long-lasting impregnated nets
(LLINs).7 In our study the participants had very poor
knowledge about ILNs though they had awareness about
source reduction, spraying and other measures. However,
it was felt that the awareness was not enough to enable
them impart health education to the public at large
pertaining to prevention and control of malaria.
Lastly, our study seems to support findings of a
descriptive study done among grass root workers in
Rwanda 16 where awareness was found to be significantly
associated with their practices regarding malaria
diagnosis, treatment and control.

Recommendations
The discussions highlighted a need for refresher training
for effective capacity building of ASHA workers
especially in low endemic area. It is pertinent that such
training has more practical hands-on approach.
Appointment of more ASHA workers is also necessary to
limit the population catered by each ASHA worker and
help them deliver the service effectively. Further studies
can be undertaken to address the challenges faced by
health workers in low-endemic areas and also quantify
their poor awareness as a barrier to malaria elimination.
Findings of such studies can be incorporated in public
health interventions to help attain malaria elimination.
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BACKGROUND: According to the World Health Organization (1981), natural menopause is defined
as no menses for 12 consecutive months with no obvious intervening cause. During the menopause,
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women may experience vasomotor, psychosocial, physical, as well as sexual dysfunction. Studies
on menopausal issues and health demand priority in lndian scenario due to the growing population
of menopausal women as a result of their increased life expectancy.

OBJECTIVE:'To know the prevalence of menopausal symptoms in the postinenopausal women
aged 40-60 years.

U

METHODOLOGY: A community-based cross-sectional study was conducted between January

1,

20'16, and December 31, 2016, using a predesigned, pretested, struclured questionnaire based on
sociodemographic variables and menopausal symptoms as per the menopause-specific quality of

life questlonnaire. A total of 345 postmenopausal women aged 40-60 years residing in the field
practice area of Urban Health Centre, Ashok Nagar, Belagavi, were selected by systematic random
sampling technique and interviewed during house-to-house visit. The outcomes of ttris study were
menopausal symptoms in the postmenopausal women. Data collected in the questionnaire were
coded and entered in ltrlicrosoft Excel sheet. Values were expressed in the form of frequency and
percentages. Tables were prepared. statistical significance was set at p < 0.0s.
RESULTS: ln this study, the mean age among study participants was 52.04 + 5.58 years. tvlajority
2oo (58%) were Hindus, while 266 (77.1%) were literates. The most common menopausal sympiomi
were of physical domain (7s.7%-2s.5%), followed by psychosocial domain (os.sz-+-s.iz; to
vasomotor domain (63.5%-s5.4%) and least common sexual domain (42.8%-36.2%).
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Itrlenopausal symptoms, postmenopausal women, urban Karnataka
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as menopause.{rl According to the World
Health Organization, "nafural menopause,,
is defined as "no menses for 1? consecutir.e
months tvith no obvious inten.ening c;ruse,
such as pregnancv, Iactation, exogenoLls
honrrone use, dietary deficiencies, or surgical
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remol,al of the uterus or ovaries."t1.2l With
the general increase in life expectancy
worldwide, most women are likely to live
for another 20-30 years after menopause,
ancl approxirnateiv, one-third of their lir.es
in a state of eshogen deficiencvt3l
Commonly, during the menopause, women
may experience vasomotor (hot flushes,
night sweats, etc.), psychosocial (memory,
mood changes, etc-), physical (sleep, urine
incontinence, skin changes, weight gain,
etc.,) and sexual (vaginal dr1.ness, decrease in
sexual desire) dysfunction. Postmenopausal
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symptoms persist \rears after the final menstrulal period,
hal'ing been reported more than 10-15 years after the
Iast menses in some lvomen.lll Although menopause is
a universal phenomenon, the prevalence of each of these
symptoms varies widely not only between individuals
in ti-re different populations, but also between the same
populations.
In India, though various sfudies have been carried out to
study menopausal spnptoms, majority of them are either
hospital based or focus on the rural population 'r,r,ith
not much work done on urban rvomen. Therefore, this
study proposes to assess the prer.alence o{ menopausal

symptoms among urban women
Karnataka state in South India.

in Belagavi city

of

Table 1: Sociodemographic profile of study
participants
Sociodemographic variables

Total number of
postmenopausal women, n (%)

Age (years) (n=3a5)

66 (1e.1)
92 (26.7)

40-45
45-50

e2 (26.7)
s5 (27.s)

50-55
55-60
Religion (n=345)
Hindu

200 (58)

It4uslim

13e (40.3)

6 (1.7)

Others
Category (n=200)

30 (15)

Scheduled Caste

16 (8)

Scheduled Tribe
Other Backwarci Castes

Objective
To knor.v the prevalence of menopausal symptoms in the

postmenopausai women aged 40-60 years.

conducted among postmenopausal women in the field
practice area of Urban Health Centre (UHC), Ashok
Nagar, Belagavi, fromJanuary L,20L6, to December 31,
2016. Women in the age group of 40-60 years whc were
permanent residents of the study area for at least past 1
year preceding the survey and also had amenorrhea for
at least 12 months preceding the survey were included
in the study. Women who fulfilled the above criteria
but had undergone medical or surgical menopause or
had undergone chemotherapy/radiotherapy-induced
or.arian failure or were taking hormone replacement
therapv after natural menopause were excluded.

79 (22.9\
73 (21.21

llliterate
1"'-5th

1

A community-based cross-sectional study was

103 (51 .s)

General
Education level (n=345)
standard

6rh-1Oth

Methodology

51 (25.5)

-1th-

136 (3s.4)

standard

37 (1O.7\)
20 (s.8)

l2rh standard/diploma

Graduate/postgraduate
occupation (n=3a5)

I

232 (67.2)
26 (7.s)
20 (s.8)
28 (8.1)
3e (11.3)

Homemaker
Government employee
Private employee
Selt-employed
Farmer/Labourer

i

Table 2: Frequency of self-reported vasomotor
symptoms among study participants

(n*as)

Night sweals

n ('/;)
1e1 (55.4)
1es (57.2)

Sweating

21e (63.s)

Vasomotor symptoms as per MENQOL
Hot flushes

MENQOL: Menopause-speci{ic Quality of Life

Sample size was calculated using the formulaZz P (100-P) /

(Z = 7.96 for 95% confidence interval, P = estimated
prevalence, taken as 69.17u,t5t d = absolute error taken

Table 3: Frequency of self-reported psychosocial
symptoms among study participants

as 5%).

Psychosocial symptoms as per MENQOL

P?

Thus, rr =

Taking

1.c)62

5?1,

x 69.1 (i00

- 69.1)/il=

329'

nonresponders, corrected sample

stze=329+16=345.
Systematic random sampling method r,r,.as used to
select eligible participants (As estimated from the

Community Need Assessment Approach Survey
2075*76, total population of UHC, Ashok Nagar,
rvas 32,132 and tot;rl postmenop;rusal lvoman in 4060 years was 3,192. k = total target populationTi sample
size = 3192/345 = 9). Thus, every 9'h women of target

population was interviewed
achieved.
78

till the sample size was

(r=3a5)

Dissalislaction with personal Iile

n {%\
2oe (60.6)

Feellng anxrous or nervous
Poor memory

170 (49.3)
18e (s4.8)

Accomplishing less than used to
Feeling depressed, down or blue
Being impatient with other people

217 (63.s)

Feelings o{ wanting to be alone

1e3 (55.9)
213 (61 .7)
20s (se.4)

MENOOL: Menopause-specific Ouality oi Ljfe

Written informed consent was obtained from all
participants before start oi tire intervier.v for data
collection. Ethical clearance was obtained from
the Institutional Ethics Committee for Human
Subject's Research of ]. N. Medical College, Belagavi.
Particip;rnts benefitted bv the health eclucation siven

I
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Table 4: Frequency of self-reported sexual symptoms
amonq study participants
Sexual

as per MENQOL (n=34s)

Decrease in sexual desire
Vaginai dryness
Avoidinq rntimacy

n (%)
12s (36.2)
146 {42.s)
14s (41.4\

MENQOL: Menopause-specific Quality ol Life

Flatulence (wind) or gas pains
Aching in muscles and joints
Feeling tired or worn out
Difficulty sleeping

Aches in back of neck or head
Decrease in physical strength
Decrease in slamina
Lack of energy

(-

Dry skin
Weight gain
lncreased iacial hair
Changes in appearance, texture or tone of skin
Feeling bloated
Low backache
Frequent urination
lnvoluntary urination when lauohinq or couqhinq

in the form of percentages, mean and standard deviation.
Tables were prepared. Statistical significance was set at

P < 0.05.

'

Table 5: Frequency of self-reported physical
symptoms among study
Physical symploms as per MENQOL (n=34s)

Data analysis
Data collected in the questionnaire r /ere coded and
entered in Microsoft Excel sheet. Values lvere expressed

n (/")
171 (49.6)
251 (72.8)

Results

Overall, the mean age among 345 study participants
was 52.04 + 5.58 years. As seen in Table 1, the number
of participants, i.e., 95 {27.5"/L), were in the age group of
-55 years. Least number of participants, i.e., 66 (79.7%),

261 (75.7)

51

188 (54.5)
164 (47.s)

belonged to the age group of 40-45 years. Majority
200 (58%) were Hindus, while 139 (40.3%) were Muslims.

206 (3s.7)
228 (65.8)
1s7 (57.1)
118 (34.2)
1s6 (se.4)

88 (25.s)
13s (38.6)
184 (5s.3)
221 (64.1)
133 (38.6)
137 (39.7)

MENQOL: Menopause-specific Quality oJ Liie

during the study regarding appropriate management.
In case of requirement of treatment, they were eligible
for the free services ar.ailable at UHC Ash-ok Nagar,
Belagavi, and if necessary, referred to Dr. prabhakar

Kore Charitable Hospital, Belagavi for further

Among them, most of the participants 209 (60.6%)
had studied tili 10th standard. Majority (67.2'i.) of the
participants were homemakers.
Table 2 shows the frequency of vasomotor symptoms
among study participants which varied from279 (635%)
for "sweatin g" to 797 (55.4%) for "hot flrrshes".

As seen in Table 3, the most common psychosocial
symptom was "{eeling depressed, down, or blue"
217 (63.9%), while the least common symptom was
"feeLing anxious or nervous// 170 (49.3./,).

Table 4 shows that overall, sexual domain had lesser
frequency of svmptoms ranging from 116 (42.3"k) fot
"dryness of vagina" to725 (36.2%) for "decreased sexual
desire-"

management.

Table 5 depicts physical symptoms as per Iv{ENQOL.

Data collection instrument
A predesigned, structLlred questionnaire based

Ivlaximum frequency was for "feeling tired or worn
out" 26\ (75.71") and the least frequent symptom was
"increased facial hairs" 88 (25.5%).

Sociodemographic variables and menopause specific

qualitv of life (MENQOL) questionnaire was used
to interview eligible participants by house-to-house
r.isit. Maximum thlee attempts (tw,o follow ups after
initial attempt) were made to sought inten,iew. r,vith
eligible participant before excluding that participant.
MENQOL questionnaire is a validated instrurnent used
to measure health-related quality of life in middle-aged
\'vomen in the years beyond the onset of menopause.
It consists of 29 iterns grouped into four domains:
vasomotor (1-3), psychosocial (4-10), physical (17-26),
and sexual (27-29). For frequency of the MENQOL
symptoms, participants were asked to rate whether
or not thev had experienced the symptom in the past
montl-r. If the anstver to an item is yes, it rtras counted as
presence of that particular symptom. The main outcome
of this study rvas menopausal svmptoms among the
study participants.

L-r the present study, as per MENQOL Questionnaire, the
most common menopausal sl.mptoms were of physical
domain - "feeling tired or wom out" 261 (75.7%), "aching

in muscles and joints" 257 (72.8,L), "decrease in starnina"
228 (65.E',i,), and "lou,. backache" 227 {61.7')'.), follon ed by
psychosocial domain - "feeling depressed, dolr,n, or biue"

- "sweating" 279 (63.5/,).
The least corunon symptoms were "increased facial hair"
88 (25.5'1;) to "dry skin" 118 (31.2'i,), "decrease in sexr_ral
desire" 726 (36.2%) to "changes in appearance, texture, or
277 (63.9%) to vasomotor domain

tone of skin" 133 (38.6%).

Discussion
A study done in Manipal, Karnataka, in 2009 among 352
postmenopausal women reported mostly physical and
psychosocial symptoms such as "aching in muscle and
joints" (67.7%), followed by "gets tired easily" (64.8%),
79
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"poor memorv" (60.5%), "lou,er backache"

(58.S"ri,)

to "feeling bloated" (55.1%) as the most common
sl.rnptoms. Least corr.mon symptom was "increased facial
hair" (15.3%), lvhich is similar to the present study.trl

Another study done among 542 postmenopausal women
in Riyadh, Saudi Arabia tn2077 also reported similar
findings. Most commonly reported symptoms were
from physical domain, namely "aching muscles and
joints" (82.7'/.), "decrease in physical strength" (76.6'i"),
and "feeling tired or worn out" 378 (69.7%). Least
common symptoms rvere "dissaiisfied w'ith personal
life" (5.5%), "increased facial hair" (10.7%), and "r,aginal
dryness" (11.1%).t1or

menopausal women in India, a public health program,
focusing exclusively on the postreproductive age group/
is the need of the hour.
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ABSTRACT
Objective: The present study was designed to evaluate the protective effects of epalrestat (EPS) on memory and learning in type-2 diabetes.

Methods: Sixty percent high-fat diet for 2 weeks and a single dose of streptozotocin (35 mg/kg, ip) was used to induce memory impairment in rats.
Once the diabetes is confirmed, test drug (EPS - 13.5, 27, and 54 mg/kg, oral) and donepezil (1 mg/kg, oral) were administered to different groups
of rats for 4 weeks followed by an assessment of memory and learning deficit using behavioral paradigms: Elevated plus maze (EPM), Morris water
maze (MWM), and passive avoidance test.
Results: EPS and donepezil showed significant improvement in learning and memory of rats, as indicated by markedly decreased escape latency to
reach a hidden platform and increased time spent in target quadrant using MWM task, reduced transfer latency in EPM, and also there is a significant
increase in the transfer latencies using passive avoidance test were noted. Memory-enhancing activity of EPS (13.5, 27, and 54 mg/kg) was comparable
with the diabetic control group.

Conclusion: The study findings suggest that memory-enhancing effect of EPS may be mediated by its antioxidant and anti-inflammatory activities.
This recommends the potential effect of EPS therapy as a useful memory restorative agent in the treatment of neurodegenerative disease seen in
type-2 diabetes rat.
Keywords: Type-2 diabetes, Epalrestat, Donepezil, Learning and memory, Morris water maze, Passive avoidance, Elevated plus maze, High-fat diet.

© 2018 The Authors. Published by Innovare Academic Sciences Pvt Ltd. This is an open access article under the CC BY license (http://creativecommons.
org/licenses/by/4. 0/) DOI: http://dx.doi.org/10.22159/ajpcr.2018.v11i1.23313
INTRODUCTION
Diabetes mellitus (DM) is the most common endocrine disorder
characterized by increased blood glucose levels, resulting from
defective insulin secretion, resistance to insulin action, or both. DM is
often associated with severe complications, and there is an increasing
appreciation that cognitive function declines in DM [1-3]. Chronic
hyperglycemia is associated with disturbance of the blood sugar
level which leads to nerve cells damage in the brain causing cognitive
impairment [4].
Animal studies have shown that high-calorie diets impair the structure
and function of the hippocampus, a brain region critical for learning
and memory [5,6]. In animal models, both type-1 and type-2 diabetic
animals are reported to induce severe memory deficits [7,8]. The
increased oxidative stress in diabetes produces oxidative damage in
many regions of rat brain including hippocampus.
Oxidative stress and harmful free radicals play an important role in the
development of memory impairment. Free radicals and reactive oxygen
substances generated by living cells as a result of physiological and
biochemical processes and accumulation of these free radicals in the
body can cause oxidative damage to lipids, proteins, and DNA, which
leads to diabetes and neurodegenerative diseases [9,10].
Epalrestat (EPS) (5-[(1Z,2E)-2-methyl-3-phenyl propenylidene]-4oxo–2–thioxo-3-thiazolidine acetic acid; EPS) is an inhibitor of aldose
reductase, well proven to have beneficial effects for the treatment of
diabetic neuropathy and is easily absorbed by neural tissue and inhibits

aldose reductase with minimum adverse effects [11]. It is reported
for anti-inflammatory and antioxidant effects using rat Schwann
cell and human neuroblastoma cell line [12-14]. Therefore, the antiinflammatory and anti-oxidant properties of EPS can be beneficial
in the management of neurodegenerative disease by improving the
memory and learning in an animal model. However, there are no study
reports regarding the effect of EPS such as compound on memory
and learning in diabetes. In the present study, the effect of EPS was
evaluated experimentally with regard to learning and memory in rats.
METHODS

Animals
Male Wistar rats (150–200 g) were procured from the central animal
house facility of Jawaharlal Nehru Medical College, Belagavi. The rats
were acclimatized to 12:12 h light-dark cycle for 7 days, before an
animal study. They were maintained at constant room temperature
(22°C–25°C) and on standard chow pellet (Amrut Brand) with water
ad libitum. The animals were housed in polypropylene cages with 3
animals per cage. The study was approved by the Institutional Animal
Ethics Committee constituted as per the guidelines of Committee for
the Purpose of Control and Supervision of Experiments on Animals
(Resolution No.: 7/D; dated 18.05.2016).

Drugs and solutions
EPS (Micro Labs Ltd., India), streptozotocin (STZ) (Enzo Life Sciences,
UK), donepezil hydrochloride (Alkem Laboratories Ltd., India), and
Glucometer/strips (Accu Chek: Roche Diagnostics India Pvt., Ltd.,
Mumbai) were used. EPS was suspended in 1% gum acacia, whereas,
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STZ and donepezil hydrochloride were dissolved in citrate buffer
(pH 4.4) and distilled water, respectively. Drug solutions/suspensions
were prepared fresh before administration. EPS at doses of 57, 27,
and 13.5 mg/kg, p.o. and donepezil hydrochloride1 mg/kg, p.o.
were selected on the basis of previous literature and as per human
dose [11,15,16-18]. The clinically equivalent human doses of drugs
were converted into rat equivalent doses by the conversion table
devised by Paget and Barnes [19].

Experimental induction of diabetes
Type-2 diabetes was induced in rats by previously described
methods [20,21]. The rats were fed with a high-fat diet (HFD) (VRK
Nutritional Solutions, Pune, India) for the initial period of 2 weeks
followed by low dose of STZ (35 mg/kg; i.p) was administered. All diabetic
rats were given 5% glucose solution to prevent from hypoglycemic
shock, wherea, normal control (NC) rats were administered with
vehicle (1 ml/kg; p.o.). The fasting blood glucose was measured 48 h
after STZ injection. The rats injected with STZ showing fasting blood
glucose ˃ 200 mg/kg noted as diabetic and used for further study. The
HFD composition is given in Table 1.
Treatment schedule
The confirmation day of diabetes was taken as day 1 of diabetic
condition. A total of 60 rats (10 normal; 50 HFD-STZ induced diabetic
rats) were used and divided into six groups (n=10) and received the
following treatment:
Group I: NC received known volume of vehicle (1 ml/kg, p.o)
Group II: Diabetic control (DC) - vehicle only (1 ml/kg, p.o)
Group III: Diabetic rats + Donepezil hydrochloride (1 mg/kg, p.o)
Group IV: Diabetic rats + EPS (57 mg/kg, p.o)
Group V: Diabetic rats + EPS (27 mg/kg, p.o)
Group VI: Diabetic rats + EPS (13.5 mg/kg, p.o).

All the drugs were administered orally for 4 weeks. Behavioral tests
were carried out at the end of the treatment.
Assessment of cognitive function [7,22,23]

Elevated plus maze (EPM)
The test was used to evaluate spatial long-term memory. The maze has
two open and two enclosed arm (OA and EA), and it was elevated 25 cm
above the ground. The behavioral tests were conducted in a quiet room
illuminated by a dim light.

Learning protocol

EA divided into two equal parts. Each individual rat was kept at the end
of the OA on day 1 and initial transfer latency (TL) was recorded. To
become habituated with the maze, the animals were allowed to explore
the plus maze for 90 s after reaching the EA. On the 2nd day, 24 h after
the first exposure, TL was again noted. A long latency period to reach EA
indicates poor retention compared with significantly shorter latencies

Passive avoidance test (step through test)

The passive avoidance apparatus have two chambers, light and dark
compartment with grid floor 50 × 50 cm and 35 cm high walls, separated
Table 1: Composition of HFD

by a wall with a guillotine door 6 × 6 cm. One of the two chambers was
illuminated with 100 V bulb placed at 150 cm height, and the other was
dark. The test was conducted on 3 consecutive days at the same time
of the day. On day 1 (trial 1) and day 2 (trial 2, 3, and 4), acquisition
trial was conducted, and individual rat was kept in illuminated chamber
of the apparatus. At the end of the 3rd trial as soon as rat entered the
dark compartment, it received an electric shock on the feet (50 V, 50 Hz,
1 s) through the stainless steel grid floor. The time when rat entered in
the dark chamber was noted as step-through latency (STL). Retention
was tested after 24 h, and STL was recorded. Cutoff time allotted was
300 s. Increase in the STL was considered as an index of improvement
of memory.

Morris water maze test (MWM)/spatial discrimination

During spatial discrimination, the hidden platform was kept at 1.5 cm
below the water level changing the area of the pool from that used
during cue discrimination training. We added milk to make the pool
water opaque, in which platform shown invisible. The platform has
fixed in one place. Rats had trained to four consecutive trials each day
for 4 consecutive days. Each trial was given 120 s. Rats were allowed to
start swimming in each trial from one of the four locations (north, south,
east, and west); the choice of the location was random for each rat and
each trial. The rat should escape to the platform within 120 s, and if that
did not occur, we guided them gently toward the hidden platform where
they remained for 10 s. Probe trial conducted on the 5th day in which
platform was removed from the swimming pool and allowed the rat to
swim freely for 120 s, and time spent in target location was noted as a
function of memory.
Statistical analysis
The study results were expressed as mean±standard error of mean. Data
were analyzed using one-way ANOVA followed by Dunnett’s multiple
comparison test. p<0.05 was considered as statistically significant.
RESULTS

Blood glucose levels
At the onset of the study, all experimental animals had equivalent blood
glucose levels (Table 2). At the conclusion of the experiment, glucose
concentrations were highly significantly elevated in donepezil 1mg/kg
and EPS-treated animals relative to those in the NC.

Effect of EPS on performance of EPM
The effect of donepezil and EPS treatments in diabetic rats on mean
transfer latencies in the EPM test is shown in Fig. 1. Statistical analysis
revealed that chronic treatment with donepezil 1 mg/kg and EPS
(57, 27 mg/kg) had a significant effect on the transfer latencies on
day 1 (day 29) as compared with DC (p<0.001).On the day 2 (day 30),
HFD-STZ induced TL was drastically decreased when compared to the
day 1. This clearly indicates the learning behavior of animals on the
day 2, whereas there was no difference in TL tested on day 1 and 2
in DC animals. On the other hand, cholinesterase inhibitor, donepezil
showed a significant reversal of HFD-STZ induced deficits. However,
Table 2: Blood glucose levels (means±SEM) in the six groups of
rats at the onset and at the end of the experiment

Treatment

Ingredients

Diet (g/kg)

Powdered NPD
Lard
Casein
Cholesterol
Vitamin and minerals mix
DL‑methionine
Yeast powder
Sodium chloride

365
310
250
10
60
03
01
01

HFD: High‑fat diet, NPD: Normal pellet diet
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NC
DC
DC+Donepezil 1
DC+EPS 54
DC+EPS 27
DC+EPS 13.5

Glucose mg/dl
Onset of the study

End of the study

96.50±1.48
98.11±4.69
100.8±4.78
97.20±3.83
100.2±3.99
99.89±4.67

100.2±3.16
456.4±11.44***
411.6±14.72***
396.1±20.85***
404.4±17.43***
413.7±10.94***

DC: Diabetic control, NC: Normal control, EPS: Epalrestat, SEM: Standard error
of mean, n=10, Data expressed in mean±SEM, statistical analysis by one‑way
ANOVA followed by Dunnett’s test. Significance at ***p<0.001 versus NC group
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donepezil and EPS-treated animals (57, 27, and 13.5 mg/Kg) showed
significant decreased TL when compared to DC on day 2.
Effect of EPS treatment on TL (passive avoidance test)
In the present study, we used passive avoidance task to assess shortterm/long-term memory for evaluating the effect of EPS. Memory
performance was correlated with the latency to escape from the light
compartment, the better the recollection, and the greater the latency.

Acquisition

There was no significant difference in the STLs among the treatments
and DC group of rats in the first acquisition trial (before receiving
the electrical shock) (Table 3). This observation designates that the
exploratory behavior of the different groups of rats in the dark did
not differ. However, significant differences were observed among the
different experimental groups with respect to the number of trials to
acquisition criterion (p<0.001, p<0.01) (Fig. 2 and Table 3). Specifically,
the number of trials to acquisition in donepezil-treated group (p<0.001,
p<0.01) and EPS-treated group (p<0.001, p<0.01) were significantly
less than DC group. Consistent with the presence of a cognitive deficit,
the number of trials to acquisition in DC group was significantly greater
than NC group (p<0.001).

Fig. 1: Effect of EPS on transfer latency in high-fat diet
streptozotocin-induced memory impairment on elevated plus
maze: DC: Diabetic control, NC: Normal control, EPS: Epalrestat,
S: Seconds SEM: Standard error of mean, n=10, Data expressed
in mean±SEM, statistical analysis by one-way ANOVA followed
by Dunnett’s test. Significance at **p<0.01, ***p<0.001, ns: Not
significant versus DC group and ###p<0.001 versus NC group

Retention

In the retention test which was conducted 24 h after the aversive
stimuli (foot shock), retention of memory was significantly decreased
in DC group (p˂0.001) as compared to NC group, whereas significantly
enhanced TLs were observed in the animals treated with donepezil and
EPS (54, 27 mg/kg; p˂0.001, p˂0.01) in comparison to DC group.
Effects of EPS treatment on spatial memory deficits in the MWM
tasks
The memory impairment was assessed using MWM task. The mean
escape latency time was measured to assess spatial memory in the
experimental rats. The treatment with donepezil and EPS during
training session significantly influenced the escape latency (Table 4 and
Fig. 3). Further, statistical analysis revealed that donepezil and higher
dose of EPS (54 mg/Kg) significantly reduced (P<0.05) escape latency
over the course of the training sessions when compared to the DC group.
In the spatial probe test, performed on day 5 (day 38), the time spent
within the target quadrant by the DC group was decreased as compared
to those of the NC group (p<0.001) (Fig. 3). Moreover, animals treated
with EPS (27 and 54 mg/kg) resulted in enhanced time spent within
the target quadrant as compared to DC groups (p<0.001). These effects
of EPS were similar to that shown by donepezil treatment (p<0.001).

Fig. 2: Effect of EPS on transfer latency in high-fat diet
streptozotocin-induced memory impairment on passive
avoidance test: DC: Diabetic control, NC: Normal control,
EPS: Epalrestat, S: Seconds, SEM: Standard error of mean, n=10,
Data expressed in mean±SEM, statistical analysis by one-way
ANOVA followed by Dunnett’s test. Significance at **p<0.01,
***p<0.001, ns: Not significant versus DC group and ###p<0.001
versus NC group

DISCUSSION

The study was designed and evaluated for the effect of EPS in diabetesinduced memory impairment: Memory and learning in rats. Type-2
diabetic rats exhibited marked impairment in memory that was
revealed with behavioral parameters: EPM, passive avoidance test,
and MWM task. Concomitant treatment with EPS, an aldose reductase
inhibitor, responds the behavioral changes induced by diabetes.
Earlier studies directed that HFD in combination with a low dose of
STZ induces type-2 diabetes [21]. Results of the present study showed
the similar effect as well as diabetic rat indicates spatial memory and
learning deficits in MWM task.

This was substantiated by the study results in the EPM and passive
avoidance task, which was associated with avoided and reversed
impairment by EPS treatment in rats. In the present study, we used
MWM task to test spatial memory by observing the escape latency to
reach a hidden platform. The diabetic rats were severely impaired as
compared with NC rats, confirming earlier findings [24]. Furthermore,
rats treated with donepezil and higher dose of EPS learned the
platform location faster than diabetes control rats, and these findings
were persistent throughout the trials. In addition, enhanced time

Fig. 3: Effect of EPS on probe test in Morris water maze task
in high-fat diet streptozotocin-induced memory impairment
rats: DC: Diabetic control, NC: Normal control, EPS: Epalrestat,
S: Seconds, SEM: Standard error of mean, n=10, Data expressed
in mean±SEM, statistical analysis by one-way ANOVA followed
by Dunnett’s test. Significance at ***p<0.001, ns: Not significant
versus DC group and ###p<0.001 versus NC group
spent in target quadrant in experimental rats treated with donepezil
and higher dose of EPS was also revealed in the similar fashion
suggesting their motor performance (ability to swim) was unaffected
by diabetic condition. In a passive avoidance test, a significant
increase in TL time (TLT) as compared with DC (STZ treated) directs
successful learning and memory function in EPS-treated rats, whereas
STZ-treated rats failed to demonstrate an increase in TLT in retention
412
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Table 3: Effect of EPS on HFD–STZ‑induced memory impairment in the passive avoidance test
Treatment

NC
DC
DC+Donepezil 1
DC+EPS 54
DC+EPS 27
DC+EPS 13.5

Time taken to enter small compartment (s)

Day 33

Day 31

Day 32

Trial 1

Trial 2

Trial 3

Trial 4

TL

55.50±6.77
114.4±5.86
99.56±3.31
101.5±2.63
107.7±17.62
124.9±3.52

36.10±5.42
99.89±6.85###
55.56±5.40***
52.70±8.40***
66.10±8.47**
100.2±4.98ns

27.90±5.31
73.33±6.27###
35.22±4.58**
33.50±7.89***
56.20±9.13ns
68.33±4.12ns

18.40±3.18
66.89±6.48###
23.33±2.90***
19.10±3.31***
39.70±5.86***
57.00±4.87ns

153.5±15.93
34.78±3.97###
150.6±17.86***
141.6±13.49***
99.20±12.56**
54.89±6.52ns

DC: Diabetic control, NC: Normal control, EPS: Epalrestat, S: Seconds, SEM: Standard error of mean, n=10, Data expressed in mean±SEM, statistical analysis by oneway
ANOVA followed by Dunnett’s test. Significance at **p<0.01, ***p<0.00, ns: Not significant versus DC group and ###p<0.001 versus NC group, HFD: High‑fat diet,
STZ: Streptozotocin, TL: Transfer latency

Table 4: Effect of EPS on spatial memory in MWM task in HFD–STZ induced memory impairment rats

Treatment

NC
DC
DC+Donepezil 1
DC+EPS 54
DC+EPS 27
DC+EPS 13.5

Time taken to reach target platform (s)

Probe test: Time spent
in target quadrant (s)

Day 34

Day 35

Day 36

Day 37

Day 38

45.80±7.79
85.00±2.79##
50.53±10.08*
48.58±9.48*
57.40±9.85ns
82.69±3.39ns

36.80±5.68
82.22±6.05##
43.28±9.74*
40.45±10.31*
52.75±10.88ns
79.56±7.64ns

30.23±5.25
72.81±12.49#
34.86±12.07*
31.33±7.17*
38.35±9.18ns
70.44±9.38ns

17.63±2.78
63.25±10.58##
27.50±7.18*
29.30±5.89*
35.73±8.40ns
53.44±7.61ns

62.90±2.90
22.44±1.28###
56.11±1.91***
59.50±2.80***
35.70±1.46***
26.11±1.70ns

DC: Diabetic control, NC: Normal control, EPS: Epalrestat, S: Seconds, SEM: Standard error of mean, n=10, Data expressed in mean±SEM, statistical analysis by one‑way
ANOVA followed by Dunnett’s test. Significance at *p˂0.05, **p˂0.01, ***p<0.001, ns: Not significant versus DC. #p<0.05, ##p<0.01, ###p<0.001 versus NC. HFD: High‑fat
diet, STZ: Streptozotocin, MWM: Morris water maze

trial. As per earlier findings, donepezil administrations before trials
in STZ-induced rats attenuated the memory impairment from 2nd trial
onward [25]. In similar manner, treatment with EPS also attenuated
the memory impairment from 2nd trial onward. These results confirm
the previous study findings that have shown cognitive impairment
in STZ-induced diabetic rats, which is associated with hippocampal
dysfunction [26-28].
In our study, the EPM, passive avoidance, and MWM were used for the
assessment of learning and memory. We evaluated the EPS treatment
orally for 4 weeks improved learning and memory. All the doses of EPS
improved the memory, as reflected by the diminished TL compared
with diabetic rat, and decreased latency time in all repeated trials in
MWM indicates learning and memory function, whereas decreased
TL in EPM and increased TL during retention trial in PAT test showed
improvement of memory.

Previous studies reported that decreased TLT in the 2nd day
compared to 1st day in EPM indicated retention of memory [29,30].
The treatment with donepezil and EPS in experimental rats revealed
that significant decreased TL on 2nd day trial (30th day) as compared
to 1st day trial (29th day). This finding indicated memory retention in
treated rats. In several studies, these cognitive deficits in diabetes
were correlated for probable mechanisms such as hyperglycemiainduced end-organ neuronal damage, dyslipidemia, amyloidopathy,
and tauopathy [31,32].
In the present study, EPS treatment significantly improved learning
and memory impairment in HFD–STZ-induced diabetic rats using
behavioral parameters. On the other hand, EPS treatment had no effect
on blood glucose levels during the study, suggesting that there is no
antidiabetic effect of EPS in experimental rats. This is also supported by
earlier reports for blood glucose levels on EPS treatment [18]. Oxidative
stress is considered to play a fundamental role in the development of
memory impairment in diabetes [33,34]. EPS increases the intracellular
levels of glutathione (GSH) which plays a crucial role in protecting
endothelial cells from oxidative stress, thereby preventing several

vascular diseases caused by oxidative stress [13]. These observations
suggest that EPS have significant antioxidant activity against STZinduced oxidative stress [14].

STZ-induced diabetes was used in the present study because it is a wellknown model of experimental diabetes and provides a good and relevant
example of chronic oxidative stress due to hyperglycemia [26,35]. In
addition, there are several potential explanations for polyol pathwayinduced increase in oxidative stress. Hyperglycemia activates the polyol
pathway, and reduction of glucose to sorbitol through aldose reductase
may lead to NADPH consumption [36]. As NADPH is used in several
critical reductive metabolic steps, a large drain on the NADPH pool could
compromise the ability of the cell to protect itself from oxidative stress.
NADPH is also required for GSH reductase to regenerate GSH [37-40].
Considering the importance of oxidative stress in the pathophysiology
of diabetic state and development of cognitive impairment, reduction
of oxidative stress by EPS may produce a beneficial effect on diabeticinduced cognitive impairment.
Neuroinflammatory mediators and oxidative stress markers are capable
in causing cognitive alterations through several mechanisms that could
possibly affect the neuronal properties and cell survival. Several studies
were conducted earlier to conceptualize the possible cause and link
between neuroinflammation, oxidative stress, behavior, and cognitive
impairments [34,41-43].
According to the previous findings, heme oxygenase (HO)-1 has potent
antioxidant and anti-inflammatory functions; however, EPS upregulates
HO-1, dismutase, and catalase by activating Nrf2 and suggests that
EPS has the beneficial effect on improvement of several neurological
disorders [12].
Interestingly, a recent in vitro study reported that EPS treatment on
rat Schwann cells and human neuroblastoma cell line upregulates
HO-1 suggesting the potential of EPS to prevent neurological diseases.
Therefore, a pilot study was conducted by us to analyze behavioral
effects in EPS-treated rats using STZ-HFD induced model.
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CONCLUSION
Based on our results obtained in the present study, the EPS has shown
enhanced learning and memory activity. In particular, it was more
significant at the dose of 27 and 57 mg/kg. However, further extensive
studies are needed to establish its exact mechanism of action for potent
and efficacious agent in the treatment of memory deficit.
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ABSTRACT
Background:ABO Blood group is genetically determined, recognized and also used as biological marker to
evaluate the effect of genetic factors on personality in various ethnic groups.
Objectives:To find comparison of Extraversion with different types of Blood groups.
Methodology:A total of 487consentingfirst year medicalstudents of KAHER, Belagavi were enrolled.Blood
samples were collected by finger pricks method and Blood groupswere determined by Slide agglutination
method for Blood groupings. Personality traits were assessed by using Short-form revised Eysenck Personality
Questionnaire: A Hindi edition (EPQRS-H). Analysis of data was done by using SPSS software (version 20).
MANOVA and Tukey’s HSD were statistical tests that were used to determine the statistical significance.
Result&Conclusion:Our study revealed statistically significant differences with Extraversion score in Blood
groups A-ve&AB+ve.

Keywords:-ABO Blood groups, Rh typing, Extraversion, EPQRS-H
I.

INTRODUCTION

ABO Blood group is genetically determined, recognized and also used as biological marker to evaluate
the effect of genetic factors on personality in various ethnic groups. 1
There are numerous lines of proof that ABO Blood group is related with several diseases, including
cardiovascular disease, cancer, and stress response-related immune disease. There are also reports that specific
personality traits, such as depression and anxiety may be related with these diseases. Therefore, it is possible
that ABO Blood group is also related with Personality traits.2
Since 2000, few published studies have been reviewed to find possible relationship between Blood
groups and Personality traits using the NEO Personality Inventory Questionnaire to evaluate the Big Five
personality traits, which represent five broad dimensions of Personality. Though, they were unsuccessful to find
any relations.3Galen proposed a temperament theory based on an imbalance in bodily fluids. Some recent
Personality theories still advocate biological antecedents to individual differences, including Sheldon‟s
constitutional theory.4
The first paper with the hypothesis of a association between Blood groups and Personalities was
printed in English in an American journal by Furukawa in 1930, and later, more studies were done in Japan in
the mid- the 1980s.Regarding relationship between Blood groups and Personalities, several studies were
conducted outside Japan.5
Eysenck's Personality theory is based on physiology and genetics. He was a behaviorist and considers
personality differences as growing out of our genetic inheritance. Temperament is the aspect of our personalities
i.e. genetically based, inborn or even before. It does not mean that a temperament theory says we don't also have
aspects of our personality that are learned, it's just that Eysenck focused on "nature," and left "nurture" to other
theorists.6

II.

MATERIAL AND METHODS

Study population: This study was conducted in the first year (Medical-200, Dental-100, Physiotherapy-80 and
Allied Health Science -130) students of KAHER, Belagavi.
Selection criteria:
Inclusion criteria:
Both males and females willing to participate in the study were enrolled.
Exclusion criteria:
Those who were absent during data collection.
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Sample size: 510
Sampling Procedure: Universal Sampling
Blood typing:Done by Slide Agglutination Method.
(1) Blood samples were collected by finger pricks method from enrolled study participants.
(2) RBCs suspension of isotonic saline was made and a drop of Anti-sera “A”, Anti-sera “B” and Anti-sera “D”
was added to glass slides and mixed with separate applicator sticks.
(3)The mixture was observed for agglutination with corresponding antisera and compared with the control for
confirmation.
Personality trait Assessment:
Personality traits were assessed by using Short-form revised Eysenck Personality Questionnaire: A Hindi
edition (EPQRS-H).7
This is validated scale for Indian population with satisfactory internal consistency scores of alpha coefficients
well in excess of 0.7.

III.

DATA COLLECTION

Out of 510 participants (312 girls and 198 boys) were administered EPQRS-H questionnaire after getting
informed consent from them and 487 (298 girls and 189 boys) were duly completed and returned the
questionnaire. Other questionnaire were not given back because they weren‟t present during data collection.

IV.

DATA ANALYSIS

Analysis of data was done by using MANOVA and Turkey‟s HSD with appropriate SPSS
software (version 20).

V.
Blood
Groups
A +ve
A –ve
B +ve
B –ve
AB+ve
AB-ve
O +ve
O –ve

RESULT

Table 1: Comparison of Extraversion score with different Blood groups
No. of male Male
No. of female Female
Total
participants
(Extraversion participants
(Extraversion (Extraversion
score )
score)
score)
46
7.43±1.75
85
7.36±2.42
7.39±2.21
4
8.50±1.29
7
6.2±2.69
7.09±2.46
49
6.87±2.48
78
7.66±1.99
7.36±2.22
6
8.33±1.96
11
6.25±2.21
7.5±2.22
25
6.52±2.1
44
7.58±1.95
6.98±2.08
3
4.66±0.57
6
6.33±3.05
5.5±2.16
53
7.47±2.36
14
6.96±2.23
7.15±2.28
3
7.00±1
11
6.25±3.05
6.45±2.62

Z value

0.19
1.91
1.88
2.00*
2.07*
1.30
0.75
0.69

If Z= 1.98 or 2-2.6,* P <0.05; Z= 2.6-3, ** P <0.01; Z = more than 3, *** P <0.001
Table 1: Comparison of Extraversion score with different Blood groups.‟
Participants with B-ve Blood group (Z = 2.00, P< 0.05) &AB+ve Blood group (Z=2.07,
P<0.05) showed significant differences with Extraversion score, all others types of Blood group did not show
statistically significant differences. It was also found out that females participants with Blood group AB+ve
(63.77%)& B-ve (64.70%) had higher Extraversion score compared to male participants (36.23%) & (35.30%)
respectively.

VI.

DISCUSSION & CONCLUSION

In our study, it was found out that participants with B-ve and AB+ve Blood groups were
found to be extraversion in nature. This finding was not consistent with other studies. Some of previous study
showed persons with Blood group „O‟ were higher on Extraversion and Optimism. 8It was also found out,
majority of female participants had higher percentage of Extraversion, this could be due to effect of purposive
sampling method as well as number of female participants were more in this study. Therefore our study
concludes that there was statistically significant difference in Extraversion score with B-ve&AB+veBlood
groups.
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Abstruct:
Introductiort: Poor personal h.ygiene, in contbination with insanitar.l, conditiotts anct contaminated water, creates
a serious public health threat to school childr"en. Children are not conscious of personal hygiene at school level.
For better knowledge health education is needed.
Objective: To assess the change in knowledge attittLde and practice regarding sntoking hazcu'ds among school
going adolescent bolts after educational interventions.
Mqteriol and methods: 4 schools Governtnent and Private High School were talcen by L/niversal Sampling. All oJ'
students of grade \th, gth and l0th were inclwled. Baseline and end line survev wa.s done i.n Febmary and
September 2013.Health edtrcation sessiorrs u'ere crnuhtcted once a week.for sir weeks.
Paired t test and proportions were calcnlated. Ethical clearance and infornted consent was obtaincd. Results:
Pre- intervention the mean knowledge score of sntoking hazards yvas 7.45+2.01 vthich v,as increased to
I 5.46+0.7 I after health educatiott interventiott. The mean attitude score of smoking hozards was 8.67+3.3I u,hich
increased to 14.47+1.27 after health eclucation interventton. After the health education interventiou there was
stctlisticallv^ signilicant increase in av'arenes,s oJ'health problems associated with cigarette smolcing.
Conclusiott: The sludy demonstrated that health education is eJJbctive itr providing knowletlge, changing allitude
to cigarette sntolcing and it is recommentled that c'otttinttous health education prograntnte:; ott srnoking and it.s
hazards should be organized b), irtstittttions.
Keywords: Smoking, Smoking hazards, Health Education, High school boys.
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I. Introduction
Tobacco smoking is a growing public health problem in the developing world. The health hazards of
smoking are well documented, and prevention of smoking has been described as the single greatest opportunity
for preventing non-communicable disease in the world todayr. The tobacco epidemic is one of the major public
health threats the world has ever faced, killing nearly 6 million people in a year. More than 5 million of those
deaths are the result of direct tobacco use while more than 6,00,000 are the result ot- non-smokers being exposed
to passive smoking2. Globally everyday about 80,000- 1,00,000 youth initiate smokings. It is estimated that 250
million children and adolescents who are alive today, would die prematurely because of tobacco, most of them
are in developing countriesa. Approximately one person dies every six seconds due to tobacco use, accounting for
one in 10 adult deaths. Up to half of current users will eventually die of a tobacco-related disease. Nearly 80% of
the more than one billion smokers worldwide live in low- and middle-incorne countries, where the burden of
tobacco-related illness and death is heaviest. Tobacco nsers who die prematurely deprive their famrlies of income,
raise the cost of health care and hinder economic developn.rent2.
Health education has been found to increase the knowledge of the parlicipants inch.rding school children about
health effects of cigarette smoking, attitudes towards the use of tobacco and the oonsumption of tobacco products
in Italy, Baltic republic and in Hong Kong respectively.rThis study aimed at evaluating the effect of health
education intervention on cigarette smoking as well as on the knowleclge ofhealth hazards resulting from it among
the study population.
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II. Material And Methods
This was a pre and post test sflrdy design, conducted at three High Schools, under Rukmini Nagar Urban
Health Centre (UHC), Belgaum. All high schools (Government & Private) were taken by universal sampling. All
227 sfidents studying at 81h, 96 and 1Oth standard were included under this sflidy. Pre-test was done in Febmary
2013 and post test was done in September 2013. Health education was given once a week from June to July 2013
for five groups in which four groups had 50 students and remaining one group had2l students. 45 min each group
and it included variables of knowledge, attitude and smoking habit. Pilot study was conducted among 10 percent
of students and there was no major correction in the questionnaire. So, these students were included in the main
study. A pilot tested questionnaire was used to collect the data. Student willing to parlicipate were included and
students who did not attended health education session were excluded from the study. Ethical clearance was
obtained from the Instittrtional Ethics Committee of the JNMC, KLE University.
All individuals who participated in this stLrdy received verbal and written explanation of the procedures
involved and the benefits expected fiom the study. Written consent was obtained liom the school head master attd
respective class teachers before the initiation ofthe study. Assent was taken from each ofthe participant. Paired t
test were nsed to see the association between pre and post test variables. These data were entered atd atnlyzed
into SPSS software (SPSS 20.0 Version). Mean, proportions and percentages were also calculated. Correct answer
to the question was given "1" mark and for incorrect answer "0"

III.

Results

The present study cornprised of total 227 male students. With regard to age distribution, Majority (51 .5%)
of the study participants were in the age group of 15 years, followed by 32.2% were in the age group of l4 yeals
and l6.3Yo were in the age group of l3 years.

Table Nol: Distribution

of

to socio-economic status.
No.

Percent

I
II

02

0.9

5t

22.5

III

90
74

Socio-economic status
Class
Class

Class V

10

39.6
32.6
4.4

Total

)71

100

Class
Class

IV

In our sfudy, majority (60.4%) of children were Muslirn, 89% children's fathers and76.2oh children's
mothers were literate. 58.1% of f-ather's were government and private employee, while 80.6% of mothers were
housewives. Nearly 73'/o of adolescent boys belonged to Socio-economic status classes III and IV.

I: Mean know

L=

and

score before and after health education intervention.
t

P value

Pre-test
(Mean+SD)

Post-test

Mean dill'erence
(Mean+SD)

Paired

(Mean+SD)

Knowledge

7.45+2.01

15.46*0.71

8.01+2.t7

55.46

<0.00*

Attitude

8.67*3.31

14.41+1"27

5.79+3.50

24.94

<0.00*

Score

*significant at p<0.05

Table :- showed that the mean knowledge score of smoking hazards was 7.45+2.01 which increased to
15.46*0.11after health education intervention, which was statistically significant at paired t 55.46, df 226 and
p<0.00. Tlre mean attitude score of smoking hazards was 8.67*3.31 which increased to 14.47+1.27 after health
education intervention. The increase in correct attihrde was statistically significant at paired t24.94, df 226, and
p<0.00. Ottt227 students (6.6%) were occasional smokers and lemaining are non smokers. Regarding the tlpes
of smoking 66.7Yo smoked cigarette and 33.3o/o smoked bidi. Our study also sl'rowed that majority (66.6%) of
smokers smoked outside and (333%) smokers smoked at home.

IV. Discussion
In our sttdy,227 school going adolescent boys were within age group of 13-15 years. The

health
education on consequences oftobacco smoking and the need to quit was appropriate in this age group because the
age group experiment with many things including smoking. Similar study was conducted among this age group
in West Bengala in 2012, At the pre-intervention stage of the survey, respondents had good knowledge that
tobacco smoking is associated with health problems. This finding is consistent with study from Pakistan's were
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the respondents were aware of health problems of cigarette smoking.s This showed that respondents in this study
are informed and had background information that smoking could be associated with health problems. Postintervention, the knowledge of the sfudy group about health problems associated with smoking increased as more

people in the study group now knew of some of the health problems associated with cigarette smoking. Similar
increase in knowledge following intervention has been reporled in studies conducted in South Africa Japan and

Hong Kong.6'7'8'e.
In present study the prevalence of smoking was 6.6oh. A study conducted in Bangalore3 (6.8%) and Tamil
Naduto (5.3%) showed similar results. Prevalence of smoking was much lower in our study as compared to the
studies conducted in Chennai cityrl, but the studies conducted in West Bengall2, showed lower prevalence than
our study. Among the respondents who currently smoke cigarette, about half of them smoked cigarette daily while
the other half smoked occasionally. There is likelihood that daily smokers will be more addicted to cigarette
smoking and this might make smoking cessation difficult. Although there was no significant difference in the
proportion of the study group who smoked cigarette after the health education intervention there was a reduction
from 6.60/o to 6.10/o. This finding is not surprising because the change in the srnoking habit tequire a lot of effort
and time. There is need for continuous smoking cessation education programs to reinforoe the intervention given.
Also, at the post-intervention stage, more respondents who were smokers did not intend to continue smoking..

Similar observations have been reported in other shrdies.5,6 Health education activities had increased the
of the respondents; this had influence positive change of attitudes to
stop smoking and half of respondent tried to quit smoking. Among the smokers, half smokers had attempted
awareness, understanding and knowledge

quitting smoking and some were unsuccessful in their attempt to quit smoking. The addiction caused by nicotine

is associated with poor outcome of smoking cessation programme. Multiple approaches will be required in
smoking control programme. Our study reported that 66.60/o of the smokers smoked outside and 33.3%o smokers
smoked at home. A similar finding was reported in Jammu and Kashmirl3 were 32.1%o smoked at home ard 59.3%o
smoked outside.

V. Conclusion
The knowledge on smoking and its hazards variables significantly increased after health education
intervention. The increase in larowledge was statistically significant. The attitude of smoking hazard and related
factors significantly increased after health education intervention. The increase in attitude was statistically
significant. It concluded that the change in behaviour of adolescent boys was possible if the health education
intervention is properly implemented to the children. Indeed, there is need ofproper health education intervention
through framework of schools to the school children, for improvement regarding smoking hazards among them,
tluoughout the nation. Curriculum rnust contain the topic of smoking hazards edr,rcation for healthy human
resources and bright future of the nation.
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To compare efficacy of bupivacaine and
bupivacaine with dexamethasone for
supraclavicular brachial plexus block
in patients undergoing upper-limb
surgeries: A one -year randomized
controlled trial
Shwetank Rai, K. S. Kedareshvara
Abstract:
OBJECTIVE: Brachial plexus block is a viable alternative to general anaesthesia as it provides
adequate muscle relaxation,excellent intraoperative and post operative analgesia. Dexamethasone ,a
synthetic glucocorticoid was combined with local anaesthetics to study the effects . This study was
conducted to compare the onset and duration of sensory and motor block following administration
of either bupivacaine and bupivacaine- Dexamethasone in patients undergoing upper limb surgeries
under USG guided supraclavicular block.
MATERIALS AND METHODS: 60 ASA I / II patients between of 18 and 60 years who underwent
elective upper limb surgeries randomly allocated into two groups of 30 each by a sealed envelope
technique to receive 30 ml of 0.5% Bupivacaine and 2 ml of normal saline in Group BS and 30 ml of
0.5% Bupivacaine with 2ml (8mg) of Dexamethasone in Group BD. The onset duration of sensory
and motor blockade were observed between the two groups.
RESULTS: The onset of sensory and motor blockade was faster in Group BD when compared to
Group BS (p<0.0001). The duration of sensory and motor blockade was longer in Group BD when
compared to Group BS (p<0.0001). There were no significant haemodynamic changes in the study
group.
CONCLUSION: Dexamethasone when added to Bupivacaine in supraclavicular block shortens the
onset time and prolongs the duration of sensory and motor blockade without any systemic side effects.
Keywords:
Brachial plexus block, bupivacaine, dexamethasone, supraclavicular, upper‑limb surgeries
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urgeries on the upper limb have
traditionally been done under general
anesthesia. However, this has its own
demerits such as airway instrumentation,
exposure to multiple drugs,[1] and chances
of aspiration if inadequate nil oral status
is there. Brachial plexus block has become
a viable alternative to general anesthesia
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

for the surgeries on the upper limb as
it provides adequate muscle relaxation
and an excellent intra‑ and postoperative
analgesia[1] without the above‑mentioned
complications.
Blind/landmark‑based technique had a
high rate of failure and complications, and
thus the technique was not very popular.
The advent of ultrasonography (USG)
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To compare efficacy of bupivacaine and bupivacaine
with dexamethasone for supraclavicular brachial
plexus block in patients undergoing upper‑limb
surgeries: A one ‑year randomized controlled trial. Indian
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guidance for locating the brachial plexus has increased
the success rate and has renewed the interest in brachial
plexus block.
In this study, we plan to use the supraclavicular brachial
plexus block which can provide good anesthesia for
surgeries extending from mid arm up to the fingers. This
approach is associated with a rapid onset of anesthesia
and a high rate of success.
The first supraclavicular block was performed by
Kullenkampff in 1911–1912.[2]
Ultrasound‑guided supraclavicular brachial plexus block
is a safe, reliable anesthetic technique for upper‑limb
surgeries with less complications.[1] Ultrasound guidance
leads to decreased procedure time, faster onset of action,
and higher block success rates without neural injuries,
thereby improving efficacy.
Bupivacaine is a long‑acting local anesthetic,
commonly used in brachial plexus blocks. Its effects
last from 3 to 6 h.[1]    This will provide intra operative
anesthesia but may be insufficient to provide postoperative analgesia. Postoperative pain causes the
patient to demand rescue analgesia commonly provided
by opioids and nonsteroidal anti‑inflammatory drugs.
Prolonging the effect of bupivacaine can help avoid this
need for rescue analgesia and avoid the side effects of
intravenous (IV) analgesics.
Various adjuncts have been used to prolong brachial
plexus block. These include epinephrine,[1] magnesium
sulfate, alpha‑2 agonists (i.e., clonidine [3] and
dexmedetomidine[4]), and midazolam.[1] Corticosteroids
have been studied recently as adjuncts to local anesthetics
in regional blockade.[5] Steroids induce a degree of
vasoconstriction, and therefore the first theory states
that they act by reducing local anesthetic absorption.[6]
There have been some studies comparing the effect of
dexamethasone in interscalene block and transversus
abdominis block.[7] Only a few studies have been done
to study the role of dexamethasone in supraclavicular
block. These studies show that dexamethasone prolongs
the effect of local anesthetic solutions, but the duration
of this block is varied.
This study aims at finding the effect of dexamethasone
when used in supraclavicular block, thereby addressing
this knowledge gap.

Methodology
The present study was conducted in the Department of
Anesthesiology, Jawaharlal Nehru Medical College and
66

KLE’s society Dr. Prabhakar Kore Charitable Hospital
and Medical Research Center, between January 2016
and December 2016. The inclusion criteria for our study
were American Society of Anesthesiologists (ASA)
Grade I and II patients between the age group of 18
and 60 years and those undergoing elective upper‑limb
surgeries (i.e., elbow, forearm, and hand). Patients with
ASA Grade III and IV, bleeding disorders, respiratory
compromise, known allergies to local anesthetics, and
those with infections at the site of block or documented
neuromuscular disorders were excluded from the study.

Sample size (n)
From the data available from the previous studies
and using the formula based on mean and standard
deviation, the sample size was calculated as follows:
n=

( zα + zβ )2 ( s12 + s2 2 )
(X1 ‑ X 2 )2

Where zα is linked with the level of significance and zβ is
linked with the power of the test.
For 5% level of the significance, zα = 1.96 and zβ = 0.84
for 80% power of the test, (the mean of the first group)
= 326, (the mean of the second group) = 159, s 1
(the standard deviation of the first group) = 58.6, and
s2 (the standard deviation of the second group) = 20.1
For these values, the minimum sample size calculated
is just 1.
Thus, using the thumb rule for minimum sample size for
a randomized controlled trial (RCT), i.e., 30 patients in
each group, the total sample size was taken as 60.
After obtaining institutional review board and ethical
committee clearance, sixty patients were allocated in a
randomized manner on a sealed envelope technique into
one of the two groups of thirty each.
• Group BS: Will receive 30 ml of 0.5% bupivacaine + 2 ml
of normal saline
• Group BD: Will receive 30 ml of 0.5%
bupivacaine + 2 ml (8 mg) of dexamethasone.
Once the patient fulfilled the inclusion criteria, History,
Clinical examination and Informed consent was taken
from the patient. Every Patient was subjected to routine
investigations like complete Haemogram, RBS, Chest
Xray and ECG.
The anesthesiologist involved in the data collection as
well as the patient was blinded to the content of the
study solution.
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Preoperatively, the patient’s IV line was secured with
either 18G or 20G branula and IV ringer lactate solution
was started at 5 ml/kg/h. The patient was then shifted
to the operation theater and monitors such as ECG, SpO2,
and blood pressure (BP) were recorded. The patient was
placed in 30° propped up position with face turned to
opposite side and ipsilateral upper arm placed by the
side of the patient.
Under strict aseptic precautions, the area between the
mandible and the ipsilateral nipple was painted and
draped. The carotid artery was palpated and a skin wheal
was raised by injecting 2 ml of lidocaine 2%.
Under ultrasound guidance, a 23G spinal needle was
used to localize the brachial plexus which is present
posterolateral to the brachial plexus. A 23G spinal needle
used was inserted from the right side of the probe for the
right side shoulder and vice versa. Aspiration was done
for checking the absence of blood. The spinal needle was
inserted into the nerve sheath and drug was injected
under ultrasonologic view. The injected volume gently
expands the connective tissue surrounding the nerves
which is called hydrodissection. This allows the needle
a clear path.
Sensory block was assessed by pinprick test using a
3‑point scale as follows:
• 0 = sharp pin felt
• 1 = dull sensation felt (analgesia)
• 2 = no sensation felt (anesthesia).
Motor block was assessed by thumb abduction (radial
nerve), thumb adduction (ulnar nerve), thumb
opposition (median nerve), and flexion at the
elbow (musculocutaneous nerve) on a 3‑point scale for
motor function which are described as follows:
• 0 = normal motor function with full flexion and
extension of elbow, wrist, and fingers
• 1 = reduced motor strength but able to move fingers
• 2 = complete motor blocks with an inability to move
fingers.
Sensory and motor block was assessed every 3 min
until 30 min after injection, and then every 30 min after
the surgery, until they had resolved. Onset time was
defined as the time interval between the end of total
local anesthetic administration and complete sensory
block. Complete sensory block was defined by anesthetic
block (score 2) on all nerve territories. Duration of
sensory block was defined as the time interval between
the end of local anesthetic administration and the
complete resolution of effect of anesthesia on all nerves.
Onset of motor block was defined as the time interval
between administration of local anesthetic solution to
loss of movements. Complete motor block was defined

as the absence of voluntary movements in hand and
forearm (score 0). Duration of motor block was defined
as the time interval between the end of local anesthetic
administration and the recovery of complete motor
function of the hand and forearm. Heart rate, systolic
arterial BP, and diastolic arterial BP were recorded at 0,
5, 10, 15, 30, 45, 60, 90, and 120 min. Adverse events such
as hypotension were defined as decrease in systolic BP
by 20% from baseline values.
Pain was assessed using a visual analog scale (VAS)
(0–10). Nursing staff administered intramuscular
diclofenac 75 mg when VAS >4.

Statistical analysis

All the data were expressed as mean ± standard
deviation. Quantitative data were compared using
Student’s unpaired t‑test, while qualitative data were
compared using Student’s paired t‑test. P < 0.05 was
considered statistically significant.

Results
Sixty patients were randomly allocated into two groups
of thirty each:
• Group BS: Received 30 ml of 0.5% bupivacaine + 2 ml
of normal saline
• Group BD: Received30 ml of 0.5% bupivacaine
+ 2 ml (8 mg) dexamethasone.
The data obtained were analyzed and the observations
and results are summarized in Table 1, Table 2 and
Table 3
The intraoperative mean pulse rate, systolic BP, and
diastolic BP were comparable between the two groups
at all points of observation. The difference in the two
groups was found to be statistically nonsignificant.
However, there was a decline in the mean pulse rates
from 0 to 120 min.

Discussion
Supraclavicular block is a commonly performed
anesthetic technique for patients undergoing surgeries
on the upper limb. It blocks the plexus at the level of
trunks leading to high rates of success, thus making it a
popular choice among anesthesiologists.
The addition of USG has revolutionized the field of
regional anesthesia. It has increased the success rates of
peripheral nerve blocks and avoid complications such
as inadvertent intravascular injection, pneumothorax,
and trauma to nerves, which were seen with the classical
“Blind”/“Landmark” techniques. It also helps to reduce
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Table 1: Demographic Profile
Gender (male:female)
Mean age (years)
Mean weight (kg)

Group BS
7:23
38.27±13.38
61.00±6.48

Group BD
14:16
43.30±15.90
63.13±6.75

P
>0.05
>0.05
>0.05

Significance
Not Significant
Not Significant
Not Significant

P>0.05 and hence the difference was statistically insignificant

Table 2: Onset time of sensory and motor blockade
Group BS Group BD
P
Significance
HS
Onset of sensory 8.43±1.04 6.49±1.09 <0.0001
blockade (min)
17.53±1.70 14.63±2.79 <0.0001
HS
Onset of motor
blocked (min)
HS: Highly significant

Table 3: Duration of sensory and motor blockade
Group BS
Group BD
P
Significance
Duration
289.50±45.71 1160±143.10 <0.0001
HS
of sensory
blockade
(min)
Duration
216.27±37.73 870.87±101.14 <0.0001
HS
of motor
blockade
(min)
HS: Highly significant

the total volume of drug required to be injected for
anesthetizing the plexus, thereby decreasing the chances
of systemic toxicity of local anesthetics.
The addition of dexamethasone to regional anesthesia
with local anesthetics has added a newer aspect to
medical uses of corticosteroids. Steroids have very strong
anti‑inflammatory and immunosuppressive effects.
Perineural injection was found to be safe, devoid of
adverse effects. Dexamethasone is a preferred synthetic
glucocorticoid as it is 25–30 times more potent than
hydrocortisone and lacks any mineralocorticoid activity.
In our study, the mean time of onset of sensory block
was 8.43 + 1.04 min in Group BS and 6.49 + 1.09 min
in Group BD. This was found to be clinically highly
significant with P < 0.0001. The results of our study
are similar to the results of a study conducted by Dar
et al. (2013)[8] who added dexamethasone to ropivacaine
and observed that the onset time in dexamethasone
group for sensory block was 14.65 + 3.31 min
which was significantly shorter than the control
group (17.5 + 4.2 min).
In a meta‑analysis of RCTs by Huynh et al. (2013),[9]
the authors studied 12 trials where dexamethasone
was added to local anesthetic. They concluded that
the time of onset of sensory block was significantly
reduced from 10 min (control group) by weighted
mean difference (Weighted Mean Difference – 78 s,
95% confidence interval, P < 0.001) with the addition
68

of dexamethasone to local anesthetic. This was in
concordance with the results of our study.
In our study, the mean time for the onset of motor block
was 17.53 ± 1.70 in Group BS and 14.63 ± 2.79 in Group BD.
In a study conducted by El‑Baradey and Elshmaa,[1] they
observed the onset time for motor block with bupivacaine
and dexamethasone to be 11.4 ± 3.6 min. This result is
similar to the findings of our study.
In our study, the mean duration of sensory block was
289.50 ± 45.71 min in Group BS and 1160 ± 143.10 min
in Group BD. This difference was highly statistically
significant with P < 0.0001. The mean duration of
motor block was 216.27 ± 37.73 min in Group BS and
870.87 ± 101.14 min in Group BD. This too was found to
be highly statistically significant with P < 0.0001.
This result was similar to a study by Choi et al.[6] who
conducted a meta‑analysis of RCTs and included
nine trials including 801 patients. They observed that
dexamethasone prolonged the analgesic duration for
long‑acting local anesthetic from 730 to 1306 min, while
motor block was prolonged from 664 to 1102 min without
any observed adverse events. The minor differences in
the results between our studies can be due to the use of
varying concentrations of dexamethasone, i.e., 4–10 mg,
whereas we used 8 mg for all patients in Group BD.
Similar results were also seen in a study by   Vieira
et al. (2008)[10] who in a randomized study evaluated the
effect of dexamethasone on analgesia with 0.5% bupivacaine
with epinephrine and clonidine. The median sensory block
duration was 1457 versus 833 min (P < 0.0001) and motor
block duration was 1374 versus 827 min (P < 0.0001) when
compared with the control. These results though similar
are slightly higher than ours. This difference could be due
to the added vasoconstrictive effects of epinephrine and
also due to the addition of clonidine.
Albrecht et al. (2015) [11] in their study concluded
that addition of dexamethasone to local anaesthetic
prolonged the duration of both sensory and motor block.
The median duration of analgesia (sensory blockade)
was increased by 488 mins, when dexamethasone was
combined with long action local anaesthetics . This
result is in concordance with our findings where the
difference due to adding dexamethasone was 871 mins
for sensory block.
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The difference can be because their study included
RCTs on all peripheral blocks and also that they studied
and compiled the results considering the overall local
anesthetics, i.e., both short and medium duration on one
side and long duration on the other side, whereas we
studied only bupivacaine which is a long‑acting local
anesthetic in only supraclavicular block. Another source
of difference in the results can be that the inclusion of
multiple studies caused the nerve location methods to vary,
i.e., landmarks, nerve stimulator, or ultrasound, whereas in
our study, we standardized it using USG for nerve location
in both groups of patients.
Biradar et al. [3] in their study concluded that
dexamethasone caused prolongation of action of
lignocaine for both sensory and motor blocks. This is
similar to findings in our study where the action of
bupivacaine was prolonged.
The addition of dexamethasone induces vasoconstriction,
blocks ectopic neuronal discharges, and prevents the
release of inflammatory mediators. The prolonged
duration of sensory and motor blockade and analgesia
observed in dexamethasone group can be attributed to
the fact that dexamethasone increases the activity of
inhibitory potassium channels on nociceptive
C‑fibers (via glucocorticoid receptors), reducing their
activity and prolonging local anesthetic activity. The
different mechanisms of action of the two drugs when
combined have an additive effect.
The hemodynamic parameters such as heart rate, systolic
BP, and diastolic BP were stable in both the groups in
our study. This was similar to the results of the study
conducted by El‑Baradey and Elshmaa.[1]
Thus, ultrasound‑guided supraclavicular brachial plexus
block using 0.5% bupivacaine and 8 mg dexamethasone
can provide adequate intra‑ and postoperative analgesia
when used for patients undergoing upper‑limb surgeries.

Conclusion
Dexamethasone shortens the onset and prolongs the
duration of sensory and motor blockade effectively and
enhances the quality of blockade when used as an adjuvant

to bupivacaine in supraclavicular block, with minimal
hemodynamic changes, thus making dexamethasone a
potential adjuvant for peripheral blocks.
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Cosmetic Alignrnent for Exotropia
A Case l{eport
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ABSTRACT
A 36-year-old male patient presented to KLESH, Belagaviwith the.complaints of deviation of right eye since
childhood' He was diagnosed as right eye non-paralytic concomitant exotropia. Patient unCerwent combined
muscle weakening and strengthening procedure which involved lateral rectus muscle recession by 7.Smm
and medial rectus muscle resection of 6rnm. The main indication for the surgery was the cosmetic correction.
Surgery was uneventful. Postoperatively patient was orthophoric and well satisfied.
KEYWORDS: Strabismus, Exotropia.
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INTRODUCTION

Strablsmus is a generic term applied to all those
conditions in which the visualaxes assumes a position
relative to each other different from that conforming to
physiological conditions. ln simple terms, strabismus
is a condition where the visualaxis of two eyes do not

meet at the point or object of regard. lt can be either
comitant or inconritant. Depending upon the clirection
of deviation it can be esctropia, exotropia, hypertropia

or cyclotropia. Exotropia or divergent squint implies
ln general terms, the development of strabismus is a
result of an abnormality in factors which are concerned
in the establishment of normal binocular vision. lf the
fusion mechanism is well developed and the cjeviation

slight, visual alignment may be maintained by

a

continued efforl of fusion and the squint rs then latent
(heterophoria). lf, on the hand, the maintenance of
alignment becomes impossible, a true or manifest
squint develops. Divergent squint occurs when one
eye loses most or all of its vision. The better eye is
then used and the fellow eye is allowed to take up the
position of rest, which is usually one of divergence.
Patient presents with dinrinution of vision, deviation of
eye, diplopia, asthenopic symptoms like headache and
eye strain. A detailed clinical evaluation is required to
devise the proper plan of management which includes

A^r,-urn
*
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Case Report

A 36-year-old male patient presented to KLESH,
Belagavi with the complaints of deviation of right eye
since childhood. He also complained of diminution of
vision in the same eye. His best conected visualacuity
in Snellen's chart was hand movements close to face

outward der,iation of the eyeball.

\_

history, visual acuity, and examination of extraocular
muscles and measurement of deviation by various
tests, prisrns and orthoptic instruments.

B

in right eye and 6/6 in left eye. Uniocularand binocular

extraocular movements were normal. On anterior
segment examination, lids and adnexa were normal,
pupil was reactive to both direct and consensual light
reflex, lens was clear. On posterior segment
evaluation, the fundi of both eye were within normal
limits.On squint evaluation, the angle of deviation was
4S'exotropia in right eye by Hirschberg test. The cover
tests revealed right eye comitantexotropia.

Patient was diagnosed right eye non-paralytic
concomitant exotropia. He was advised squint surgery
under guarded visual prognosis due to untreatable
deep amblyopia. Patient underurent combined muscle

weakening and strengthening procedure which
involved lateral rectus muscle recession by 7.Smm
and medial rectus muscle resection of 6rnm. Surgery

was uneventful. On postop day 1 patient had

indications for the squint surgery includes correction
of squint cosmetically as well as functionally where
the vislral acuity of the two eye is eqiiai or has been

conjunctival congestion andchemosiswith no residual
deviation. Patient was discharged and advised to follow
up on OPD basis.

Pre-operative

made nearly equal. Only cosmetic correction is
indicated in old children and adults who has
untreatable deep amblyopia, persistent ARC and

DISCIJSSION
P.rimary exotropia is an idiopathic condition in which
the deviation is an essential feature, in contrast to other

types in which divergence occurs as a result of certain

the extraoculai" muscles.Development of exotropia has
three stages: stage of exophoria in which exodeviation

is kept latent by the control of fusional convergence
reserve, stage of intermittent exotropia in which
fusional convergence reserve becomes inadequate
intermittentiy and stage of constant exotropia in which
a permanent manifest exodeviation occurs. lt rnay be
unilateral oi'alternating.The Hirschbei-g test gives a
rough objective estimate of the angle of a manifest

strabismus. Corneai reflex assessment can be
combined with prisms to give a moi"e accurate
approximation of the angle in a manifest deviation. The
prism cover test measures the angie of deviation on
near or Cistance fixation and in any Eaze position. lt

ccmbines the alternate cover test with prisrns. lt can
be associated with A-V pattern, comrtant, dissociated
or incomitant verlical deviations.

:

i

absence of power of fusion. Also indicated in marked
asthenopic syrnptoms and to correct abnormal head
posture" Muscle weakening procedures are recession
of EOIM, marginal myotomy, myectomy, free tenotomy,
posterior fixation suture or Faden operation. Itluscle
strengthening pr-ocedures are resection, advancement
of muscle inserlion towards limbus and tucking of an
EOlVl. Recession and resection of the ECII/ are the
most commonly performed surgeries. Recession
ureakens the muscle action by changing its arc of
contact. Resection strengthens the muscle by
shodening its length.

Post-cperative

obstacles in the development or maintenance of
binocular single vision or due to defective action of

'.4

ln this case, patient insisted on surgery only to improve
the cosmetic appearance. Due to the iarger angle of
deviation, patient undenrvent combined recession and
resection of lateral rectus and medial rectus rnuscle
respectively.The main purpose of reporting this case
is to educate and help people to overcome the social
stigma, especially youngsters regarrjing strabismus
in the society. lt's a cosmetic concern!! This corrective
surgery boosts their morale too.
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ABSTRACT
Otoacariasis is a rare infestation of tl're human ear canai caused due to vai'ior.ls types of ticks and mites. it is
more commonly seen in domestic animals like cats and doES. It can be easily transmitted amongst individuals
through close contact. Patients present with vague complaints of itchiness and foreign body sensation in the
ear. lt requires careful otoscopic examination and high index of suspicion. Though it is easily treatable with
consei-vative medical management, good personal hygiene mav prevent the condition.
KEYWCRDS: Otoacariasis. Ear mites.
INTRODUCTION

CASE REPORT

Otoacariasis is a common condition in livestock and
domestic animals caused by infestation of the ear canal

A 55 year old male patient, shopkeeper by occupation,

with mites or ticks. Such a condition is rarely seen in

cattle;with no priorfever, cold, cough, sore throat, ear
itch, or any ear injury , presented to ENT OPD with c/

humans. Ear mites spread rapidly, and can be
transmitted from even brief physical contact with other
animals. Humans can rarely be infected with ear mites.

o foreign body sensation in

lnfected ears har,e a Iarge amount of crunrbly Car-k
brown material in their ears and on close inspection,
tiny white mites can L,.e seen in the debris.

back. General Physical and systemic examination was

Ear mites do not burrow as sorne mites do, but live
r,vithin the ear canal.These mites are not parasitic and
that at best they are facuitative commensals, surviving

\_

with no history of contact with household pets or

on secretions. exudates, and microflora in the ear-s of
certain nrammals. lt is aiso reasonable to surmise that

their numbers can increase significantly in animals
with ear infectiorrs oi-other otic disorders that promote
production of exudates, cerumen, and microbialgrowth

in the warm. moist, protected environment of the
external ear canal. lt is more piausibie to believe that
the mites are able to gain a foothold and reproduce in
ears that are already irritated or infected, rathei- than

that the mites

in,":aCe

healthy ears and cause

resultant problem by their presence.

a

the right ear since 2 days.
He underwent tt/odified Radical l/astoidectomy 20 yrs

normai. On right earOtoscopic examination, tinyovoid

white mobile organisins were seen over the
inflammed EAC within thick brownish wax debris.

Inspection by otoendoscope revealed, right EAC
thickened with sheets of wax and debris within which
hundreds of small organisms in different stages of
development, ovoiC, white in appearance, actively
ci"awling on moist roof an0 posteriorwall of FAC and
neotynrpanum seefi. Left ear was normal
The patient underwent 2 session of washing of EAC
withi,rai"m steriie r,valei- and tl-ren using 2 di'ops of 1%
acetic acid final ear wash was given. Patient was then

put on antibiotic ear drops, oral anti-inflammatory
agents and asked to follow up after

I
:

week. At flre end

examination demonstrated complete clearance of
*i+^^
I IIILCJ,
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of which symptoms cieared and an otoscopic

rr
presirrnai

t* fe*d on bactei"ia anci cther

micrrcrganisrris. The_v are found to host comnnonlv
cn pet:, caltie, i+,ients, ,just, iinen and ;p;"eac ni
rneehanical ti"ansmission tc humans"
To our knowiedge, no previous case of

:E

eioacariasis

has been repo:-ted in our hospital. it is speculated that

the niites could be feeding on fatty material, dead

:,:

desquamated cells, and/or superficial epidermai ceils
lininE the ear canal.,4ithough consiclered parasites, it
is liksly that mites in such situations may be mereiy
expio:tlng a rich scurce cf microbi:i gi-+wth.The
Figure

1:

Otoendoscopic view of ear canal with rvax and

conclusion.

tiny mites.
f,,,{ i

e Ro E go LOG

human case reported here only reinfnrces this

icAL

Seve;'al species cf mites have been reported to infest
stcred products; tnerefcre, additionai species of mites

EXASU t N,&T'E* r"l

Samples of mites recovei"ecifl'onr the patient wei-e slide
mounted for microscopic eraminaticn, with the help
cf ster-ile forceps. On grcss exam!nation, sample
showed dead organisms measuring 0"55mm*0.3mm
appi'ox. Cn microscopy, not so well demarcated body
into head, body and thorax with three pair of legs (1st

injurious to agricultural workers are eNpected to be
found" it is suggested that gocd persoi"lai hygiene such
as hand washing after harvesting and handling
products in the fields or shop is an important preventive
measure. An appropriate method for the collection of

pair being the largest) were seen..They were

bionomics studies is needed.

diagnosed as "Ectoparasite resembling Tronibicula
species (MITE)"
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with Bilateral Congenital Ocular 'Ioxoplasmosis
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ABSTRACT
The objective is to report arare case of a4year old child, born to second degree consanguineous marriage
with a normal antenatal history presentii-rg with hydrocephalus and bilateralcongenital OcularToxoplasmosis
showing chorioretinal atrophic patch onfundoscopy with a rare finding of left eye microphthalmos with
microcornea and persistent pupillary membrane.

U

KEYWORDS: Toxoplasmosis, hydrocephalus, microcornea, microphthalmos, persistent pupillary membrane

KEY MESSAGES: Rare cases are seldom reported leading to loss of valuable clinical understanding that
could be shared with the colleagues. This case report is of Hydrocephalus with bilateralcongenital ocular
toxoplasmosis with Ieft eye microcornea, microphthalmos and rare finding of persistent pupillary membrane.
INTRODUCTION:

The broad clinical spectrum of

C

congenital

toxoplasmosis ranges from stillbirth or death shortly
after birlh to survival with either cerebral damage or
mild or subclinical disease, consisting usually of ocular
involvement. Long term follow up has shown that 80%
of the subclinically infected children develop ocular
gequelae later in life. The hallmark of congenita[ ocular
toxoplasmosis is focal necrotisingchorioretiniiis, which
may be present at birth but in most patients becomes
manifest during'adolescence. ln addition to recurrent
focal chorioretinitis, various other ocular symptoms
(for example, microphthalmos, juvenile cataract, and
strabismus) have been reported 1.

lf'a pregnant'woman suffers a primary infection the
foetus may .be affected. lnfection during early
pregnancy may lead to death of the foetus and
spontaneous aborlion or severe disease in the child.
The classical triad of signs in congenitally infected
children includes hydrocephalus, chorioretinitis and/
or microphthalmus and cerebral calcifications (Wolf
et al- 1939). However, more than 854/o of congenitally
infected children are born asymptomatic (Desmonts
& Couvreur 1974b; Guerina et al. 1994)and thus the

subclinical infection may escape recggnition by
parents and physicians. Nevertheless, a majority of
the children born with a subclinical infection will
develop severe comptications such as chorioretinitis,

blindness, hydrocephalus,

microcephaly,

psychomotor or mental retardation, and epilepsy or
deafness months to year's later (Eichenvald 1960;
Wilson et al. 1980)2.
The majority of all cases of posterior uveitis in adults
and children is caused byToxoplasma gondii (Glasner
et al. 1992; Ronday et al. 1996; Paivonsalo-Hietanen
et al. '1997, 2000). lt/ost often ocular toxoplasmosis
has been attributed to prenatally acquire (congenital)
toxoplasmosis. However, postnatal infection has been
described (Tabbara 1987; Glasner et al. 1992; Ronday
et al. 1995) and migltt !g:T.y.h more common than
previously thought, causing at least twothirds of all
cases of oculartoxoplasmosis (Gilbeft & Miles 2A0A)2.
As the majority of the infected children are
asymptomatic at birth, most newborns with subclinical
congenital toxoplas-rnosiE will be n'rissed'in the
absence of a neonatal screening program. (Lebech
et al. 1993, 1999)2.
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CASE REPSRT

CONEI-USION

A 4 year old maie child who was born out of a full term,

Thus we report a case of co;-,,e iiital toxurplas
w!th hyorocepha!us inttacra;riai caicificaiict-,:

norma! ,.ri:!irrery, with a normal antenatal histonl tc a
sec.rtrd r"l eql€'c ctlirsa;-:Quineotr a -l''rrl?r-g t'jas
referi'ed ic the l.,aeciiatric departrner'i w;rh cc''nl'iai;,ts
of increasing head size. The child's head was of normai
proportions until 2 years of age,when it started tct

enlarge progressive!y. On general physical
examination,the subject was a poorly bui!t and
nourished four year old male child, 'vith an eniai"ged
head circumference of about 54 crn and ciinical
diagnos;s of hydrocephalus was rpade. CT scan
showed intracranial calciiication v'rith enlai-ged
ventricles was noted. 1-he diagncsis of obstructive
hydroce phal us was esta bl ished for which,ventriculoperitoneai shunt surgery was done. (lmage i)

I

L
II

rt
tr

'Owing to the intracranial
calcification and enlarged

3.

rrentricles, with the presence

r!

of left eye microcphthalmos

:f

and microcornea, a suspicion

of congenital

iri

ocular

toxoplasmosis arose for wh ich
the child was referred to the

S,

v,
or

ophthalmology departmentOn ocular examination, the visiorr in right eye was 0-6

0;

cycles per degree and 0.9 cycies per degree in left
eye with 38 cm TAC testing which is below normal
limits. There was increased intercanthal distance of
about 4 cm. On Anterior segment evaluation, Right
eye waswithin normallimits while the left eye was found
to be microphthalmic with

Its
reI
en
sis

al)

microcornea, measuring
9 x 8 mm and persistent

en
Lay

all

pupiiiary' membrane with'15
degree'exotropia. (l rnage 2)

,)2.

On detailed fundus examination, chorioretinal atrophic

) 16

patch was found in both eyes on the posteriorpole.
(lmage 3,4) The disc and the rest of the background
were within no.mal limits.

an
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biiateraiirnLri'ioreiin;;i ati,l;a'" ur2{":i'7rii.- I
n-' lcrci,r n,i :-: i moS. rn iL i''l,l'l,ii, : i:r'lo ifc p',a ai
finding of persistent pupiliai1; .i s;-;il;aile.
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DISCUSSiON
Toxoplasma gondii, the aetioice;ral agent of hu:::'
arid artimaitcxoplasmos;s. is t-,liqiiitot,s in nature i:
organism is an obligate intrace ll"iar parasite ancl
definitive hcst is the cat. Ooci'sis, ilhich are excr'*t
rn cat faecss, ar"e highly resistant and n':ay retri
infective for more than 1 year. Usla:ly only younll (lt
ai"e infected for a short pericd ur iinre The ini':;r-:
cat is not the printary source cf tnfection for lli:i
but is a very important cause of contamination ci i
environment (soil, fruit, and vegetabies and thus,..i',
infected animals which beconre n .tru6'31s hr:l
Human infection ntay occur by either the conge-',

or the acquired route. Acquired disease

u-"rri

develops after ingestion of oocl/sts or tissue cysir:: .i:
almost all cases (in immunocompetent individuals:

asymptomatic.The infection usually passes
clinically or with nonspecific syn-rptoms such a:
ferrer, fatigue and cervical lymphadenopathy v',
rarely requires treatment. 3 Congenital infectioi' i
occur r,vhen a pregnant woman b,ecomes infe ';l
during the parasitaemia, Toxoplasma crossei
placenta and invades the tissues of the develcl"'
fetus. The risk and severity of infection in r'..'' tl
depend on the time of gestation in which thd'm':i
acquires the infection.The severity of cong*i,
infection is greatest when the disease is accr
during the early stages of pregnancy. The freqi
o; transmission tc the fetus is.highest dtrling tht

,

trrr:nester, when contact between the maternal,ani: i

circulations is more likely to occur. Overall, abour

'1

of children of infected mothers will also ber
infected. Of these infected children, oniy a ,

;

proporlion rryill exhibit clinical symptoms directli, r,
birth. Hur,"ever, long Lerr,l fc-llow up has sltowl"r :
about 80% of these infected children will even
'
develop neurological and/or ocular sequelie.
maternal immunity has developed, it is believe '
r

The CSF PCR ums negative

fortoxoplasma.
D

,

l
..r

t

all sunsequent fetuses will be protected against
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ln our casethe subject is a 4 year old male child with a

ventriculoperitoneal shunt in place, for obstructive
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hydrocephalus. The child is ill built and nourished and
developrnental milestones are delayed.
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Anterior segment evaluation of left eye showed a
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microphthalmic eye with a microcornea and persistent
pupillary membrane. Right eye anterior segment was
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within normal limits. Fundus examination showed

Service
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healed chorioretinal atrophic scar at the posterior pole
in both eyes.

Though the CSF PCR was negative for

'

toxoplasrmosis(serology is inconelusive in""eases of
ooul ar .toxoplasm osis ) G th e ch sr:ioreti.nal..atrophic
scars along with the microcornea and intracerebral
calcification(thus fulfillin g 2 of the three criteria of the
pathognomonic triad), points to a very probable
diagnosis of congenital toxoplasmosis.l Following
venriculo peritoneal shunt surgery, the child is on
regular follow up and is doing well at 6 weeks following
surgery.
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A i&hnCering Cyst in a l'ieoruate : Suceessful Laparoscopie Managerrent

Santosh B. Kurbet, Viiuam Naghthan, N.S. Mahantshetti, M.V Patil, Dynanesh K, Pa*,ar M, Suprila Patil, Privanka Hegde
Department olPcdiatric Surgen'. KAHER, J N lv{edical Collcge, KLES Dr. Prabhakar Kore Hospital S{ N4RC, Belagavi. India

ABSTRACT
lntra abdominal cysts which are antenatally detected in a foetus orwhich present postnatally are cf
'raried
aetiology. These need diagnostrc evaluation, which may faii as in our case being presented here, which required
diagnostic laparoscopy for the diagnosis of ovarian cyst and was sarne tirne completely retrieved by laparoscopy
in this neonate. Thus ovarian cysts may require removai, which can be managed by laparoscopy even in
neonates which if left untreated may leading to morbidity and even nrortality.
KEYWORDS : Neonatal Ovarian cysts, laparoscopy in neonates

\*,

RODUCTION

Ovarian cysts are the most common abdominal
tumors in female fetuses and neonates. Lately with
ultrasonography, Neonatal ovarian cysts(NOCs) are
easily detected in the prenatal period and neonatal
period and are classified as simple or complex. Simple

cysts are usually asymptomatic and show
spontaneous regression, whereas complex cysts
need treatment because of risk of life threatening
complications. The treatment modality of NOC,
especially of simple cysts is conservative, while the
treatment of large or complex cysts is surgical. Here
is an attempt to evaluate an undiagnosed neonatal cyst

,

from liver to pelvis. USG andCECT abdomen showed
cystic lesion of 7x6x5 cms extending from liver to
pelvis, with no e/o IHBRD, no obvious bowelon cyst.
The baby was planned for laparascopy, and was done
with two 5 mm porls and a 3 mm port, which revealed

a cyst in Rt of abdomen, pelvis and adherent to Rt
lower abdomen. Released, aspirated and excised in
toto. The Rt ovary could be separated from the cyst
however the Fallopian tube was spared.The child had

uneventful recovery and discharged on 3rd post
cperative-day. Histopathology reveaied serous cyst of
ovary. The infant is doing well in the follow-up period
of 3 months.

with respect to diagnosis, application of laparoscopy
''
the treatment and present the review of literature.

CASE REPORT
A 25 day old neonate born of FTND presented to us
with antenatal diagnosis of mesenteric cyst and
another report showing choledochal cyst and had
asymptomatic presentatir:n at birth. The neonate on
clinicai exam had non-tender mass extending from
subhepatic region to pelvis & continuous with liver.
CBC, LFT and RFT igere within normal limits
Pcstnata! USG which revealed a cystic lesion
resembling a mesenteric cyst or ovarian cyst done
with clear contents& of size of 7x5x5 cms extending

Figure: Photos showing intra-abdominal cyst and its
laparoscopic removal.
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DISCUSSIOhI

such as renai cysts, cystic

r-l'tsconiLJm peritoi-ritis,
pos
h,vd r"oi-n etrccol
" a s inre i I as a n te rio r- me r n g,:cele in
fetus cr neonates. Cther"s DDs inrlL.rde Llrmphairgioma

The first prenatai cietection of a fetai ovariari cyst was

i

irr '1975 i:y Valenti. Lately, ovarian cysts may be
detected by antenatal ,.JSG tc,,vai-ds the end cf the 2nd
trimester of gestation.l 2 The l gthweek of gestation is

as ilemaftoma of cvary & benign cystic teratcma. Why

laparascoplz? In ihese pts is because it affcrds a
diagnostic opportunity by showing both ovaries.
Additionally, it allov,,s aspiration of the cyst, cystectomy,
decapsulation of the avary, stripping of cysts and, if
necessary even oophorectomy.

the eadiest age at rruhich neonatal ovarian cyst(NOC)

can be detected, but most cases are detected after
28 gestational'weeks.12 lVost of cases (90%) were
detected during the antenatalcheck-ups between 32-

36 gestational'+,reeks. Aetiologically, increasing

e oF{e

placentai HCG ieveis in complicated pregnancies v.,,ith
large placenta such as in diabetes, pre-eclampsia and
Rh incompatibility. Howe'rer, since FSI-l-LH levels

Cvarian cysts are seen more frequentiy than expecteci

in the neonatal period.They can be life{hreatening
because of certain complications" There is no protocol
for rnonitorinE and treatment of large LJOCs. Sur"qieal
treatment if pei"formed, should b* in a way to protect
the ovaries. Laparascopy serues here as a diagnostic
toof and also therapeutic rnethod, even in neonates

continue to increase until the maturaticn of the
gonadostat mechanism, c1,sts may continue to
enlarge even 3 months after birth.3a Despite ail the
knowledge, the definiie causes of NOCs remain
unclear.

and smail infants.

NOC cause pain, irritability, vomiting &abd distension.
Peritonitis, anemia due to intracystic hemorr-hage, fetal

tachycardia due to peritoneal irritation or anemia, and
SIDS may also occur.s6 The large cysts may cause
int& urinary obstn due to their size & also dystocia,
and therefore abdominal and thoracic mass effect

gives rise to pulmonary hypoplasia and
polyhyramniosis5,6,T lf torsion occurs the size rapidly
increases and its USG features change to complex &

nray iead to cor.nplications such as rupture resuiting
in hemoperitoneum, ascites, adhesion with adjacent

organs resulting in urinary and intestinal obstruction,
calcification of cyst walls, and even auto-amputation
of the ovaryThe cysts were classified according to
size as "srnall"< 40 mm & "iarge" for > q0 mm in
diarneter. Besides, accorciing to their USG; they were

iiassiii*ij as "$irnple" and "e*rlrg:Iex,'.
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ABSTRACT
Background: The mini-open repair is considered to be the gold standard for rotator cuff repair. This study was aimed
to assess functional outcome of mini-open rotator cuff repair of shoulder joint in adult patients.
Methods: This was a one year hospital based prospective study conducted from January 2016 to December 2016. A
total of 20 patients diagnosed to have rotator cuff tear of shoulder joint undergoing rotator cuff repair in the
department of Orthopaedics, KLES Dr. Prabhakar Kore Hospital and Medical Research Centre, and KLES Dr.
Prabhakar Kore Charitable Hospital, Belagavi were studied.
Results: Majority of the patients (85%) of the patients was male and male to female ratio was 5.6:1. Most of the
patients were aged between 31 to 40 years (30%). The mean age was 41.90±13.98 years. Most of patients had
degenerative rotator cuff tear (45%) and (70%) presented with features of swelling. At enrollment all the patients
(100%) had poor constant score (>30) and fair/poor UCLA score (<27) suggestive of severe pain functional
restriction. There were gradual but steady increase in scores from enrollment to each follow up till six month follow
up with respect to mean flexion (6.25±5.35 to 163.50±7.63),abduction (5.50±5.10 to 112.0±5.94),external rotation
(3.00±4.7 to 82.50±2.56 ),internal rotation (2.50±4.44 to 67.25±3.43 ) and UCLA score (5.35±1.63 to 29.60±0.82 )
(p<0.001) also there was gradual but steady decrease in mean VAS score from enrolment (7.70±0.47 ) to six months
follow up (0.00±0.00) and constant score ( from 85.70±1.98 to 7.85±1.46 respectively) (p<0.001). The constant score
and UCLA score at six month follow up revealed excellent functional outcome.
Conclusions: The mini-open rotator cuff repair of shoulder joint results in excellent functional outcome among adult
patients with rotator cuff tear of shoulder joint especially after six month with no complications and complete pain
relief.
Keywords: Functional outcome, Mini-open rotator cuff repair, Rotator cuff tear of shoulder joint

INTRODUCTION
In the human body, shoulder is the most mobile and least
constrained joint.1 Functional stability is balanced by a
complex combination of static and dynamic stabilizers
about the glenohumeral joint. For those above the age of
60 years, rotator cuff injuries are common and hence
overall health status and quality of life of patients with
shoulder function is affected.2 Approximately 25% of

individuals in their sixties and more than 50% of those in
their eighties have full-thickness rotator cuff tears present
with increased incidence with age.3 In old age group,
rotator cuff tear of shoulder joint is a common problem
either after trauma or after degenerative tear. As
traumatic cases are also increased now a days and also as
the age increases, rotator cuff tear are at risk.4 However,
there are limited numbers of studies are conducted in
India on functional outcome of rotator cuff repair. The
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up-to-date knowledge has the potential to facilitate better
understanding of rotator cuff repair. This prompted us to
assess functional outcome of mini-open rotator cuff
repair of shoulder joint in adult patients.
METHODS
This study was conducted at KLES Dr. Prabhakar Kore
Hospital and Medical Research Centre and KLES
Charitable Hospital Belagavi from January 2016 to
December 2016. Adult patients are diagnosed to have
rotator cuff tear of the shoulder joint based on clinical
and radiological evaluation (Figure 2a) and scheduled to
undergo rotator cuff repair in the Department of
Orthopaedics, KLES Dr. Prabhakar Kore Hospital and
Medical Research Centre and KLES Charitable Hospital
Belgaum were studied. A total of 20 patients diagnosed to
have rotator cuff tear of the shoulder joint were enrolled
in the study.

Subacromial bursae are exposed and removed exposing
the underlying rotator cuff. The under surface of
acromion is palpated and decompression performed. A
saw is used to remove about a one third thickness of
undersurface of acromion over the anterolateral 2 cm,
rotator cuff identified (Figure 1c), and edge of the tear
held with two ethibond stay suture. Drill bit was placed at
the desired site of anchor insertion and bone anchors
were inserted at anterior aspect of supraspinatous foot
print and insertion of anchors at 450 angle to the bone
surface was done. Suture knots need to be kept lateral to
greater tuberosity so as to avoid impingement under the
acromion. Torn tendon was repaired by single or double
row technique using suture anchors (Figure 1d).
Following the procedure, the operated arm was placed at
the side in a sling with a small pillow. The sling was
worn continuously for 6 weeks, except during bathing
and exercises.

Inclusion criteria



Adult patients aged above 18 years of age.
Degenerative, traumatic, sports injury patients
diagnosed radiologically and clinically with rotator
cuff tear of the shoulder joint.

Exclusion criteria




Patients having associated fracture of proximal one
third humerus.
Frozen shoulder.
Calcific tendonitis.

At the arrival of the patient a careful history was elicited
from the patients about demographic data like age and
sex. Patients were subjected to clinical examination to
obtain vitals following the clinical examination all the
patients underwent local examination for the rotator cuff
tear in order to evaluate the function of the affected
shoulder which included swelling, pain bases on VAS
score, functional evaluation based on Constant score and
ULCA score and range of motion. Special tests such as
impingement test, Hawkins test, empty can test and drop
arm test were performed.
Surgical technique and postoperative treatment
Under general anaesthesia, direct repair of the rotator cuff
was done via an anterolateral portal extension approach
(mini –open) with a deltoid split without detachment.
With patient position in beach chair position (Figure 1a),
3 to 4 cms skin incision was made from anterolateral
edge of the acromion distally (Figure 1b), and dissection
was made to the raphe between anterior and middle
deltoid. Care must be taken to avoid axillary narrow
which is usually atleast 5 cms from lateral acromion. A
stay suture was applied distally to prevent propogation of
the deltoid split and potential injury to axillary nerve.

Figure 1: (a) Beach chair position,
(b) Marking of skin incision, (c) Tear of rotator cuff of
right shoulder joint, (d) Repair of rotator cuff of right
shoulder joint.
Follow up
Patients treated post operatively were immobilized for six
weeks in shoulder immobilizer with 30 degree abduction
and pendulum exercises started from first postoperative
day and patients continued in shoulder immobilizer for
rest of the day for 6 weeks. Patients were subjected to
clinical evaluations at three weeks, six weeks, 12 weeks
and six months (Figure 2d-2h) follow up.
Statistical analysis
Data obtained was coded and entered into Microsoft
Excel spreadsheet. The categorical data was expressed as
rates, ratios and percentages. The continuous data was
expressed as mean±S.D. The comparison of mean range
of motion was tested by using one way analysis of
variance (ANOVA). A ‘p’ value of less than or equal to
0.05 was considered as statistically significant.
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RESULTS
In the present study 85% of the patients were males and
the male to female ratio was 5.6:1. In this study the most
of the patients were aged between 31 to 40 years (30%).
The mean age was 41.90±13.98 years and the median age
was 39.5 years with range 18 being minimum and 63
being maximum. Most the patients were in army service
(30%). In the study, 60% of the patients had rotator cuff
tear on right side and 40% of the patients had left sided
tear and 45% of the patients had degenerative rotator cuff
tear, 30% of the patients had spontaneous rotator cuff tear
and 25% of the patients had traumatic rotator cuff tear.

100%

120%

100%

Figure 2: (a) MRI of right shoulder showing partial
tear of supraspinatus, (b) Preoperative clinical range
of motion (c) Preoperative clinical range of motion,
(d) Flexion at 6 months, (e) Abduction at 6 months, (f)
External rotation at 6 months, (g) Internal rotation,
(h) Internal rotation at 6 months.

100.00%

In this study 70% of the patients presented with features
of swelling. At enrolment all the patients (100%) had
poor constant score (>30) and fair/poor ULCA score
(<27). The functional profile of study population was
observed that, the mean constant score (85.70±1.98) and
ULCA score (5.35±1.63), flexion (6.25±5.35), abduction
(5.50±5.10) external rotation (3.00±4.70) internal rotation
(2.50±4.44) were suggestive of poor function and VAS
scores were high (7.70±0.47) suggestive of severe pain.
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Figure 3: Comparison of constant score at different follow ups.
In this study drop arm test was positive in all the patients,
while empty can test was positive among 50% of the
patients, external rotation lag test in 25% of the patients
and Hawkins test was positive among 5% of the patients.
In this study based on constant score, all the patients
(100%) had poor function at enrolment which was fair at
6 weeks follow up in all the patients (100%), good at 3
months follow up in all the patients (100%) and excellent

at 6 months follow up in all the patients (100%) (Figure
3).
In the present study based on UCLA score, all the
patients (100%) had fair/poor function at enrolment and
good/excellent outcome was noted in all the patients
(100%) at 6 months follow up in all the patients (100%).
(Figure 4).
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In the present study MRI findings revealed partial
thickness tear of supraspinatus tendon in 55% of the
patients and full thickness tear of supraspinatus tendon
was noted in 45% of the patients. There was significant
gradual but steady increase with respect to flexion,

120%

100.00%

abduction, external rotation, internal rotation and ULCA
score during every follow up while there was significant
gradual but steady decrease in VAS score and constant
score (p<0.001) (Figure 5).
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Figure 4: Comparison of UCLA score at different follow up.
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Figure 5: Comparison of functional outcome at different follow up.
DISCUSSION

open approach, from Mangalore Karnataka also reported
67% of the male patients and 33% of the female patients.5

In the present study males (85%) outnumbered females
(15%) as the male to female ratio was 5.6:1 suggesting
male preponderance. A recent study by Vaidyar et al to
assess the outcome following rotator cuff repair by mini

Epidemiological studies strongly support a relationship
between age and cuff tear prevalence. Chronic rotator
cuff defects are more in age from 5th decade onwards and
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below 40 years it is uncommon. However, in this study
age ranged between 18 to 63 years and the most of the
patients were aged between 31 to 40 years (30%). The
mean age was 41.90±13.98 years and the median age was
39.5 years. These findings suggest that most of the
patients in this study were young. In contrast to the
findings of this study a community survey by Chard et al
on 644 elderly peoples (above age of 70 years) found that
rotator cuff was involved in 70% cases of shoulder pain.6
In this study majority of the patients (60%) had rotator
cuff tear on right side. The degenerative rotator cuff tear
was noted among 45% of the patients and 30% of the
patients had spontaneous rotator cuff tear and 25% of the
patients had traumatic rotator cuff tear. Majority of the
patients (70%) had swelling. All the patients (100%) had
poor constant score (>30) and fair/poor ULCA score
(<27). It was observed that, the mean constant score
(85.70±1.98) and ULCA score (5.35±1.63), flexion
(6.25±5.35), abduction (5.50±5.10) external rotation
(3.00±4.70) internal rotation (2.50±4.44) were suggestive
of poor function and VAS scores were high (7.70±0.47)
suggestive of severe pain. The drop arm test was positive
in all the patients, while empty can test was positive
among 50% of the patients, external rotation lag test in
25% of the patients and Hawkins test was positive among
5% of the patients. Furthermore, MRI findings revealed
partial thickness tear of supraspinatus tendon in 55% of
the patients and full thickness tear of supraspinatus
tendon in 45% of the patients.
Optimal repair of the rotator cuff includes achievement of
high fixation strength, minimal gap formation and
maintenance of mechanical stability under cyclic loading,
and proper healing of tendon to bone.7
In the present study constant score revealed poor outcome
among all the patients (100%) during three weeks follow
up while at six weeks follow up all the patients (100%)
had fair function suggesting marginal improvement in
function. At three months follow up all the patients
(100%) had good outcome and at last follow up that is,
six months all the patients (100%) had constant score of
<11 suggestive of excellent functional outcome. Based on
the ULCA score, functional limitation of was noted till
six weeks follow up and during three months follow up
35% of the patients had excellent functional outcome
while limited function was noted in 65% of the patients
but at six months follow up all the patients had excellent
functional outcome base on ULCA score. Furthermore,
There was significant gradual but steady increase from
enrolment to each follow up till six months follow up
with respect to mean flexion (6.25±5.35 to 163.50±7.63),
abduction (5.50±5.10 to 112.00±5.94), external rotation
(3.00±4.70 to 82.50±2.56), internal rotation (2.50±4.44 to
67.25±3.43) and ULCA score (5.35±1.63 to 29.60±0.82)
and the difference observed between enrolment to six
months follow up was statistically highly significant
(p<0.001) suggesting improvement in range of motion
and ULCA score. While there was significant gradual but

steady decrease in mean VAS score from enrolment
(7.70±0.47) to six months follow up (0.00±0.00) and
constant score (from 85.70±1.98 to 7.85± 1.46
respectively) This difference between VAS scores and
Constant score from enrolment to six months follow up
also was statistically highly significant (p<0.001)
suggesting significant reduction in pain and Constant
score. In this study no complications were noted.
These findings suggest that mini-open rotator cuff repair
of shoulder joint results in results in marginal
improvement after intervention and improve gradually
over a period of six months and offer excellent functional
outcome and complete pain relief at the end of six months
as measured by range of motion, constant score, ULCA
score and VAS score without any complications. These
findings were consistent with a study by Vaidyar et al,
Levy et al, Baysal et al, and Barness LA et al despite few
methodological differences.5,8-10
In 1990, Levy et al reported a preliminary one-year
follow-up study of twenty-five patients who had been
treated with an arthroscopic subacromial decompression
and then a lateral deltoid-splitting open repair.8 Twenty of
the patients had a good or excellent result. However in
the present study all the patients had excellent outcome.
Vaidyar et al conducted a prospective study to assess the
outcome following rotator cuff repair by mini open
approach.5 This study was done on thirty patients with
rotator cuff injuries of which, 13 patients had full
thickness tear and 17 patients had partial thickness tear.
The patients were followed up for two years following
repair by mini open approach and functional scoring was
done, preoperatively and postoperatively with the
Constant and Murley scoring system. The mean
preoperative score was 59.5 while the mean score at 2
year follow up was 91.8 which are highly significant.
There was no significant difference between mean scores
of the full thickness tear mini open repair versus the
partial thickness tear mini-open repair. The study
concluded that, mini open repair of rotator cuff injuries
offers excellent functional outcome at two years followup. There is no difference in functional outcome between
partial and full thickness tear treated by mini-open repair.
However, the follow up period in this study was two
years which was very high compared to the present study
where patients were followed up till six months. Despite
of lower follow up period the present study showed
excellent outcome in all the patients which may be
attributed to younger age of the study population in our
study. Also functional evaluation was based on constant
score but in latter study it was done based on Constant
and Murley scoring system.
Baysal et al prospectively reviewed 84 patients with tears
of all sizes, including 17 with large or massive tears, who
underwent mini-open repair, and reported a statistically
significant improvement in shoulder scores and range of
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motion. The findings of the present study were consistent
with the observations made by Baysal et al.9
CONCLUSION
Based on the findings of this study it may be concluded
that, mini-open rotator cuff repair of shoulder joint results
in excellent functional outcome among adult patients
with rotator cuff tear of shoulder joint especially after six
months with gradual improvement with respect to time as
assessed by constant score and ULCA score. It also offers
complete pain relief without any complications.
Funding: No funding sources
Conflict of interest: None declared
Ethical approval: The study was approved by the
institutional ethics committee
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A.BSTRACT

pain and
of unicameral bDne cyst of ta!us in an adult patient. The patient presented with
was unicamerai bone cyst (UBC)'
s.,elling fo!lowing a twisting injury of ankle. Ciinicoradioiogical diagnosis
grafting. Diagnosis was confirmed by
The lesion was treated with currettage and autogencus iliac bone
autogenous bone graft and obliteration
histopathology. one year follow-up shcwed successful incorporation of

,,&e repcrl a case

of lytic lesion.
KEYWORDS: UBC, Talus, Adult Patient'

NTRODUCTIEN:
The word "UNICAI\4ERAL" derived from Latin: unus
as simple
=one and camera = vault. lt is also known
bone cyst" B0% of UBC occur in the proximal humerus
and proximal femur.{1'2r Other sites of involvement
include ilium, calcaneum & talus, usually found in older
patients. lt4ost of UBCs occur !n childhood where one
third of the cases wiil reso!ve spontaneously by skeletal

maturity.ll zl These lesions constitute approximately

3% of all bone tumors, and usually involve the
metaphysis of long bones.i2'31 Rarely does a cyst
progress after closure of the growth piates' Very few
cases of UBC of talus in adulthood had been reported
in woi'ld literature. We are presenting a case of UBC
rf talus in adult which uras successfully treated with
curettage anci autogenous bone grafting'

.,\*F
"JAUL

dissected to reach talus. Under C-ARIM guidance cyst
is reached by drilling with 6.5 mm drili bit. Cyst is then
curetted, yellowish, highly viscous mucinous material

within the cyst was removedand sent for
histopathology for confirmation of diagnosis and filled
with cancellous bone graft, harvested from iliac bone'
lncisions over ankle and iliac region are closed in layers

and below knee slab was applied for 6 weeks. Active
ankle movements and toe touch walking are started
after 6 weeks,allowed to partial weight bearing after
12 weeks and full weight bearing after 16 weeksand
'1
patient adviced to follow up at 6 months and year'
During these follow up time patient not suffered from

any complications like infection, pain, difficulty in
walking. Radiological and functional results were
excellent at one year of follow-up with no signs of
i"ecLirrence.

F.EPNRT

We came across a 40 years old fenrale patient with
left sided chronic ankle pain and swelling since last 2
found
iieai-s, unich *n radioi*gica! exanrination
radiolucent area in the taiai" dome. Fattent underu'rent
CT scan fcr the same and diagnosed as simple bone
cyst of tali:s. General work-up of the patient ltras ilone
and aci,Jiticnal bcne gralt c+nsent !s take n' Under -epinal
*
anaesthesia, patient in supirre position parts
scrubbed, draped and painted' An 3 crn anterior
incisioir is made over ankle jcint and soft tissue
Lifeline, XXXIV, 2e I
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the central f!Lrid collsctir:n. The nrost characteristic
hi*tepathoiogic finclng is the thin rnembranous lining
of the cyst, cornuosed pi-inrariiy of fiattened to plump
epitheliun:-iike cells; the iinrnc nray aiso possess
osteoclast-type giant ceils, cholesierol cells and fat
cells. Hemosiderin, fibrin, calcification, and reactive
bone may lre seen in focal areas of the cyst.t6]

\

The differentialdiagnosis of lytic lesion in talus includes
giant ceil tumour, aneurysmal bone cyst, intraosseous

lipoma and chondrobiastoma. V/h:le radrolcgically

NISCUSSION
A unicameral (simple) bone cyst is a cavity found within

a bone that is filled with straw-colored fluid. lt is

a

benign condition. Natural history of these defects is
that they are most active in childr.en younger than age
,10 years and later become inactive. [4ost
diagnosed
UBCs occur in childhood.ri 23l UBC etiology is
unknown.l1,2 3l They account f or 3% of all bone tumors,
and usually involve the metaphysis of long bones,
and
have a predilection for the proximal humei.us and
proximal femurt23r with the proximal humerus
being
affected two to three times more frequenfly than the
proximal femur.tal Other sites of involvement
include
ilium, calcaneum & talus which is usually found in
older
patients. Lesions may be asymptomatic & identified
incidentally. Some patients may present with swelling
& stiffness of the adjacent joint. ln our case cyst
was
inactive and diagnoseC incicjentally followtng a twisting
injury.

UBC is not difficult to diagnose radiologically, but IVIRI
has been reported as heipful in differentiating UBC

&

ABC (Aneurismal bone cyst) in troublesome cases.
Diagnosis is macje by computed tomography (CT),

magnetic resonance imaging (HlRi), and
iristopathoiogical study. The radioiogical features on
plain x-rays include awell marginated, centrally
located,
uniloculated radiolucent, expansile lesion of the
metaphysis. Cortical thinning r,nrithout drsrupticn is
seen. Falien fragment sign is virlually pathognomonic
of a unilocuiated bone cyst, which is rarely seen in
talus.
ln il/Ri, prolonged T1 ancj T2 relaxation times suggest

a cyst, although T1 shortening may reflect

proteinaceous content resulting in signal which
is
higher than water.tsr i\4Rl mcst accurately delineates

Giant ceii tumor appeai"s as iytic iesicn in the epiphysis,

which bulges beyond the confines of the cortex and
has multiloculated with soap bubble appearance.
Aneurysmal bone cyst usually appears as eccentric,
metaphysealwith thinnirig of corlex and multiiocuj:teC
radiolucent lesicn. Radiology and h4Ri irnaging of
intraosseous lipoma reveals a well-clefined expansile

lesion with fat density and central calcificatioi.r.
Chondroblastoma will show an osteolytic Iesion with
lobulated margin with l\4Rl showing typical expansive
peritumoraloedema in the entire bone.
The goal of management of UBC is the formation of a
bone that can withstand the stresses of use by the
patient without,evidence of continued bone destruction
as determined by serial radiographic follow up. There

are no established guidelines for when and how to
treat UBCs. The management of UBC varies from
percutarreous needle bioosy, injection of local stercicJs,

demineralized bone matrix, and autogenous bone
marrow infiltration have been reported as methods of
treatment with various success rates.rl2l Standard
surgical treatment consists ofcurettage & cancellous
bone grafting (with autcgenous orallogenous bone).rzl
The main inciication for surgicai intervention is to
prevent or treat a pathoiogical fraciure, tc pi"omote
heaiing, to avoid cyst recurrence & refracture.rl2lThe

best treatment for UBC is yet to be identified.
cur-ettage with bone grafting is indicated if the str"uctur-ar
integrity of bone is at risk. lf the percentage of the bone

occupied by the cyst is more than g5% in both
radiographic plane, the risk of fracture is very high and
spontanecus healing usually cJo nct occur.
Treatments for unicameral bone cysts vary depending
on their location ancl patient age. For asymptomatic
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lesions with satisfactory cortical thickness,

/

Tey lK, tVlahadev A, Lim KB, Lee EH i'latham SS:
Active Unicameral bone cysts in the upper limb are

3

obsei',iation alone may sulffice. For lesions with
unstable cortical thinning (with or without pain)
su.r:cal intervention is necessary.

ln children, about 15% of the cysts heal without
treatment.lTul Up to 15o/o of the cysts may heal after
occurrence of a fracture with observatiotl alone'iBel
Other treatments include intra-cystic injection of
meihylprednisolone acetate (to decrease the secretion
of the synovial fluid and increase the rhythm of bone
cell duplication),iel mechanical disruption of the cyst
lining anci/or wall by curettage, structural supporl with
decompression with multiple drill holes'1101 lntra-cystic
injection of steroids achieves less morbidity and highei"
healing rates than curettage and bone grafting (70%
vs. $lolo).lrrl Nonetheless, a multicentre study (Glaser
et al) suggested that such treatment is less effective

\=in calcaneal and talus lesions, for which curettage and
bone grafting may be a more predictable and
successful procedure. A new minimally invasive
technique that combines percutaneous
decompression and grafting with medical grade

at greater risk of fi'acture. Journal of Orthopaedic
Surgery 20A9,

5.
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Fractures
Measurement of compaftrnent Pressure in closed Tibia
using Whiteside' s Technique

Kiran S Patil, Sunil N
f)epartrnent olOrtl'roPaedics, KAHER,JNMedicalCollcge,K[,ESDr.PrabirakarKoreHospital8{MRC,Belagavi.India

ABSTRACT
compartrnent syndrome. I\'4easurement of compartment
introduction: Tibia fractures account for 400kof acute
patient' poly trauma' severe soft tissue

"

pressure in high energy trauma, complex fractures, unconscious
manometer
timely fasciotomy. whiteside's method of needle
injury avoids morbidity and permanent disability by
of compartment syndrome measurement'
technique is a accepted method of invasive technique
patients admitted in KLE's Prabhakar Kore hospitalwith closeci tibia fractures
MATERIALS AND METHODS:
of
Anlerior compartmenf of leg was chosen and site
during Jan 2015 to Dec 2015 were included after consent.
was
and cut off for fasciotomy
rneasurement was 5 cm from fracture. Differential pressure was also recorded
30 mm Hg.
included in the study. 5 patients underwent fasciotomy
RESULTS: 60 patients with closed tibia fractures were
Hg before fasciotomy'
and all patients had delta pressure less than 30 nrm
inexpensive method of intra compartment
coNCLUSION: Whiteside,s technique is a safe, easily assembled,
guide for decision of fasciotomy compared absolute
pressure measurement and differential pressure is a reliable
pressure.
pressure, differential pressure or delta
KEywoRDS: Tibia fractures, whiteside's method, intra compartment
pressure

INTRODUCTION:

Acute compartment syndrome is defined as the
elevation of intra compadment pressures to a level
and for duration that without decompression will cause

,-t -issue ischemia and necrosisl' Compartment
syndrome can be a life or limb threatening emergency

Early diagnosis ts important for the prevention of
disability'z.Approximately 4Ook of all compartment
syndromes occur after fracture of tibia shaft3' Common

causes of acute compartment syndrome are
fractures, soft tissue injury, and ischemia - reperfuslon
injury, haemorrhage, crush injury, arlerial injury, burns'

intravenous / intra-arterial, drug injection, and drug
abuse.
N/easurement of compartment pressure is an objectlve

way of assessment of compartment syndrome'
Subjective ways of assessment include clinicai

Para
examtnatlon of 5 P's - Pallor, Pulselessness'
include
aesthesia, Paralysis and Pain' Other methods
pulse
checking of tightness of comparlment of leg'
But
oximetry and pain in excess for passive stretch'
been
measurement of compartment pressure has

recommended to be the basis of decision for
fasciotomy. Assessment of ciifferential pressure
(Diastolic blood pressure - intra compartment
pressure) is preferred over absolute pressure for
deciding the need of fasciotomyl2

13

Compartment pressure can be assesseci bry several
techniques. Whiteside's et al introduced needle
been
manometry. Since then other methods have
deveioped such as Wick catheter, the slit catheter'
the soiid state transducer intra - compartment
Whiteside's
catheter, the Stryker device6-10' However
manometry method is easy, economical and reliable

H Lifeline, XXXIV, 20lB
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in rneasuring lCPrr,.The airn of this perspectlve stutly

is to assess the iCP in ciosed tibia fractut'es using
Whiteside's method and determining the critical
compaftr,rent pressure as a guiCe to fasciotorny using
needle manomerty.

MATERIALS AND METHODS:

saline into the syringe as well as into the manorn
Pressure is increased in the system graduall,v" by slowly
depressing the plunger of the syringe while watching
the column of saline" As the piunger is depressed, the
saline meniscus will be altered from a convax
configuration to a flat configuration, when the air
pressure in the system equals the interstttlal pressure

All the patients were evaluated for the presence of any

in the patient's examined tissue- The manometer

associated life-threatening emergency and as such
resuscitation was carried out for these patients. A
careful physical examination was carried out to look
for the clinical features of cornpartment syndrome
including pain out of proportion with firmness of the
compartment, pain on passive stretching of the
involved muscles as well as paralysis, paraesthesia
and pulselessness. Proper radiographs of the involved

reading at this time is the tissue pressure in mm Hg.
Precautions were taken not to depress the syringe
plunger too rapidly or placing the needle into the
tendon, as these may give a faise high reading. A new
needle was used for each measurement in order to

extremities were taken. Anterior compartment
pressures of the injured extremities were measured
using the Whitesides' infusion technique.6
Whitesides' technique employs the following materials

- i) One mercury

manometer, ii) Two plastic
intravenous extension tubes, iii) Two 1B-gauge
needles, iv) One 20-cc syringe, v) one three-way
stopcock, vi) One bottle of bacteriostatic normal
saline. The extremity to be measured is cleaned and
sterility prepped. Sterile saline is drawn into the 20 ml
syringe. which is attached to the three-way stopcock.
A single intravenous extension tube is attached to the
stcpccck and a second 18-gauge needle ls attached

to its other end. The third unused portion of the
stopcock is closed off temporarily. The 1B-gauge
needle at the end of the extension tube attached to
the stopcock is then inserted into the bottle of the
saline. Saline is then aspirated without the bubbles
into approximately half the length of the extension tube.
The three-way stcpcock is turneci to ciose off this tube
so that the saline is not lost during transfer of the
needle. The second extension tube is then connected
tc the three-way stopccck at its remaining open paft
and its other end is connected to the manometer. The
saline-containing needle is then inserted into the
muscle of the extremity to be tested. The stopcock is
then turned so that the syringe is opened to both
extension tubes, forming a T-connection with a free
column of air extending from behind the column of
A
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assure accuracy.
Pressure measurements were taken at the level r:f
fracture and at 5 cm and 10 cm away from the fracture
site proximally and distally. Differential pressures were
calculated by subtracting the absolute tissue pressure
from the patients'diastolic blood pressure.
Patients with high absolute tissue pi'essure (>50 mm
Hg)were subjected to repeat measurements after one

or two hours. The diagnosis of

impending
compartment syndrome was made when the
differential pressure was less than 30 mm Hg.
RESULTS:

ln our study, majority of patients with closed tibia
fractures were in age group of 30 - 40 years with road
tralf ic accidents being common mode of injury. Out of

60 patients, 53 were male patients and 7 were female

patients.Out of 60 patients, 5 underwent fasciotomy
within fist24 hr of injury. All the patients who underu'rent
fasciotomyhad delta pressure less than 30 mm Hg
with mean of 17.2 mm Hg.ln our study 22 patients
had absolute pressure above 30 mm Hg at the time of
presentation. The normal tissue pressure v/as
measured simultaneously in the uninvolved extremity.

Pressures ranged from 6 mm Hg

-

18 mm Hg

(a'rerage 9.7 mm Hg).

DISCUSSION:

Compartment syndrome is a surgical emergency"
Delay in diagnosis and treatmsnt causes' severe
morbidity and mortality.Diagnosis cannot be relied only
on clinical assessment. Clinical assessment requires

\

conscioLrs patient but could be missed in children and

objective method for early diagnosing of compartrnent
syndi'ome.

Ooiy traun'ratrsed patients as "what" ohysicai
assessrner,i is less sensitive and specific Invasive
n":tn'r!s i:r assessment of ICP are objective anrl

Early diagnosis decreases morbidity, morlality ancj soft
tissr-ie damage. We therefoi'e believe that all patients

c::rs:on for fasciotomy can be made based on

with closed fractures of leg should have routine anterior

absolute pressure and differential pressure or delta
pressure.The absolute pressure methods uses values
above 30 mm Hg, 40 mm Hg, and 50 mm Hg as cut

compartment pressure measurement and
Whiteside's method is a safe, inexpensive, easily
assembleci and reliable method for assessment of ICP

off for fasciotomy according to

various
15-17.The
recommendation
differential pressures
method uses values lower than 30 mrn Hg as an
indication for fasciotomy. The differential pressure
method relies on Whiteside's theory which states that
blood pressure can increase or decrease the effect
of ICP on the tissue perfusionl2'13.

Compartment pressure measurement is the nrost
.leliable and objective rnethod for eaily diagnosis.
'!-arious instruments available for measurement like
Wick catheter, Stryker hand held instrument, side
porter needle, fibre optic transducer are either
expensive6-10 or nor easily available in developing
countries.Whiteside's method is one of the devices
used for measurement of tissue pressure. The
apparatus is simpie and effective and can be
assembleC with the materials easily available in
hospital. lt is inexpensive, safe, reproducible and most
importantly idea! for the use of peripheral lrospitalsl B.

in the peripheral set up of developing nations.
Differential pressure is better method for identifying
the need for fasciotorny compared to absolute
pressure.
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fulanagernent of Avascular l{ecrosis of Lunate (Kienbock Disease)

wi*r

lffrist Joint Arthrodesis

S.T. Sanikop, R.S. Jatti, Irfan Dandharagi
Department oLOrthopaedics, K4.tlER, J N Medicai Collcge, KLES Dr. Prabhak:rr Kore Hospital & \4RC, Belagavi. India

ABSTRACT
Kienbock disease also known as avascular necrosis of Iunate bonel is a rare condition, theincidental radiological
prevelance being 0.006%. The necrosis of the lunate bone can frequently be traced to a trauma to the wrist,
like a compound fracture. No matter what the disease's stage of progression, there is no one best treatment,
and the decision is often based partially, or even mostly, on incidental factors such as patient's pain tolerance,

the patient's desire to return to active use of the hand, and the surgeon's level of expertise with different
treatments. ln this reporl we describe a case of B month old lunate fracture, presented with wrist pain, diagnosed
as avascular nerosis of lunate and treated by internal fixation using fixating plates and screlvs (arthrodesis).

L
INTRODUCTION

achieving excellent clinical and radiographic

Scaphoid is the most common carpal bone to fracture,
60 -80% occur at the scaphoid waistl. The unique
anatomy of the scaphoid predisposes fracture of this

outcomes.

carpal bone to nonunion. The blood supply of the
scaphoid is precious. 67% of scaphoid bones have
arterial foramina throughoutthe length, 13% have blood

supply predominantly in the distalthird, and20o/ohave
ntost of tl-re arterial foramina in the waist area of the

bone with no more than a single foramen near the
proximal third.

f'

INTRODUCTION

Nonunion is its most common complication. Nonunion
cf the scaphoid is most often defined as failure of solid

Kienbock disease is a painful disorder of the wrist of
unknown cause in which radiographs eventuaiiy show
osteonecrosis of lunate. Kienbock has classically been

bon',, union of the scaphoid fracture after 4 to 6 months.

attributed to aderial disruption, but may also occur after

Patients with nonunions occasionally delay seeking
ti'eatmeiit for manv months or years after the initial
in;ury because the symptoms can be minimal.l Adelay
in diagnosis and treatment of this fracture may alter
the prognosis for union. The most common treatrnent
approach for nonunions rs operative management
involving bone grafting and internal fixation. The
progression of untreated scaphoid nonunions to
secondary radiocarpal osteoarthritis and eventually
carpal collapse is well described.2,3,4 ln this i'eport,
we present a case of a 6 month old chronic scaphoid
nonunion treated with a nonvascular bone graft

events that produce venous congestion with elevated

intraosseous pressure.lt occurs most frequently
between the ages of 15 and 40 years and in the
dominant wrist of men engaged in manual labor.
Untreated the disease usually results in fragmentation
of the Iunate, collapse with shortening of the carpus

and secondary arthritic changes throughout the
proximal carpai area. Symptoms can develop 18
nionths before radiographs show evidence of the
cjisease and thus N/Rl can be helpful in the diagnosis

of early avascular changes in the lunate2.
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iiiA: s;ierrrsis '.vith fragrnentation or collapse o both
lllB:fired rotatron of scaphord v;ith lliA changes

CASE REPORT

Stage lV: there are generaiised degenerative changes

within the carpus

Because the natural course of kienbock disease is
unpredictable, the treatment of estab!ished kienbock
disease cannot be rigidly prescribed. lmmobilization
in a cast has been recommended if the disease is
considered to be quite early (stage I or ll), this treatment
generall-v may be difficult for patients to accept
because it requires 4 or more months of
immobilization with uncertain outcome. iriumerous
surgical procedltres have been described for kienbock
disease namely joint leveliirg, wedge osteotomies,
lunate revascularization, excision of the lunate and
pi-osthetic lunate rePlacement.

CONCI-USIOt'j
Kienbock disease is a conditlon mai'ked by avascular
necrosis of the lunate bone. tvlRl can help in visualizing
of the bone anatomy, the staging of Kienbock disease,

DISCUSSION
Traumato the lunate may be sufficient to damage the
circulation, Ieading to osteonecrosis of the Iunate. The
lunates believed to be most at risk for osteonecrosis
are those with a single vessel or one surface exposed
to the blood supply, representittg aboutZAok of lunates.

Fracture to the lunate can be difficult to detect on plain
radiography. CT scanrring nray be required to see the
fracture"

Staging classification of kienbock's disease
proposed by lichtman et a13
Stage l: there is normal architecture with no plairr
radiographic changes or vvith evidence of a linear or
t:cnipression fraciure. i\lRi with gaclo!iniunr
enhancernent may show clranges not seen on plain

and ruling out alternative diagnoses that mimic
Kienbock disease (pseudo-Kienbock lesions). t\'4Rl
therefore should be considerecl after conventional
radiography in the care of patients with suspected
Kienbock disease.Treatment of avascular necrosis of

lunate by internal fixation using fixating plates and
screws (arlhrodesis of wrist joint) is one of the effectitie
treatnrent with good long term outcome.
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radiographs

Stage il: the outiine is norr-nai, bui definite ciensity
changes are present

-?. ilanale-i r, Beaty j H. Carnpbeli's
orthopaed ics .'i Zih ed. Volu me

4 : 2A

cpei'atiiie

I 2. ?.4A 40 -44'

Stage !!l: collapse or fra'gmentation of the lunate and
pi"oximal migration of the capitate (carpal height ratio
< 0.54 +/- 0.03) are p;"escnt
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in Paediatric Ag. GrouP
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ABSTRACT
in
cruciate liganrent (ACL) are uncommonly seen
Neglected tibial eminence avuision fractures of the anterior
ln
diagnosis/mismanagement in developing countries'
modern times, but are fairly common due to a missed
fracture treated with open recution and internal
this report we describe a case of 6 month old ACL avulsion
fixation using biodegradable herbert's screw'

INTRODUCTION
r -ibial eminence avulsion fractures of the anterior
-cruciate ligament (ACL)are uncommon (incidence of
3 in 100,000) and is predominantly observed in children
physis
and adolescents; this is due to relatively weaker
compared to the ligament 1-4. These fractures have
an excellent outcome if treated early and adequately'
both in children and adults 5,6' They are caused by
forceful hyperextension of the knee or by a direct blow
over distal end of femur with the knee flexed' ln the
past, non-operative method of treatment in the form
20'
of immobilization of the knee in full extension or in
relaxed
of flexionT, the position in which ACL is most
was followed. However, patients were immobilized for
4 to 6 weeks. Management of cases of ACL avulsion
fractures presents a difficult scenario; they may be
r-united and displaced, and usually present without
Lrnstability. The cause maybe failed non-operative
management or due to neglectimismanagement 8'

CASE REPORT
orthopedics'
A 9 year old female child presented to the
OPD with complain of pain in the right knee' moderate
on
degree, localized, non-radiating, which increased
walking upstairs. No h/o swelling'On detailed history'
parents gave h/o road traffic accident 6 months

the
back.

Anterior drawer's and latchmann's test were

positive.TheACL avulsion fracture was treated by open

reduction and internal fixation technique using
biodegradable Herbert's screw 16'0 mm'

Chronic cases usually present with loss of extension
and pain due to impingement of the nonunited or
malunited fragment in the intercondylar notch' Open
reduction and interna! fixation of ACL overcomes the
complications of long-term immobilization, such as
knee stiffness and DVT associated rvith non-operative
immobilization in a cast'

lnthisreportweevaluatetheclinicalandradiological
results of ACL avulsion fracture treated by open
reduction and internal fixation technique'
xI

n
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rn the tibia to a wide depressed
area in front cf and iatei-ai to the anterior iibia!
spine.SAvulslon fractures were ciassifi*d into three
types by [,4eyers and lvicKeeverT as Type lThe AC!- is attached

undrspiaced, Type ll-anterior third dispiacenrent, and
Type lilcompletely displaced. Type I injuries are best
tr"eated conse rvatively.
ldeglected ACL avulsions are a problem unique ta the
underdeveioped rvorld, where diagnostic delays anci
inaciequate repaii- faciiities allolv sucn patients to
preser:t at specialised centers in significairt nunrbei's.

The problems in delay are many, principally amonE
l,,rhich are: issues with accurate reductions, ACIcontractions, loss of full extension and often difricult
gait. Experience has been that attenrpts at reduciion
should be made, regardless of the delay and noteci
good outcomes e,ven wherr it is operated after
significant periods of time. The fixation strategy wcrks
better when we add a small medial incision, as this
allows easy access for instrumentation, shortens
surgical time, and has no additional surgical morbidity.
This can even be done at centers that do not have
arthroscopic facilities. Fixation under compression is
the r<ey for a good outconre.

en'insdc!ng the fragrnent oeai: intc the *i"atsr, along
with fixation undei'cr:r:ipressici't. lrt oi-ll" experience no
associated ACL laxltir was ncted and the patients had
a good outcr:nre.
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rs considered one of the best methods to treat
neglected ACL avulsion fracture.
e OFie

MinezakiT, Tomatsu T, Rokuuma l.l. An experimental

study on mechanism ci cri-.:ciate iigament rupture
especrally cn the effect of mechanical property anC

t=nsile speed Iin Japanese].
SeikeigekaGakkaiZasshi
4

5.

j
l
-ti(

ffi"rLr 5hf l-ifeline, XXXi\r, 201E

i{iprpct'r

992; 66:505-i 3.

1

R. Hargrove, S. Farsons, R" Payne. Anterior tibial
spine fracture - an easy fracture to miss. Accident
EmergN urs 20A4; 1 2{3):17

Meyers MH, McKeever

3-5.

Fil,4.

Follow up notes. Fracture

of the intercondylareminence of thetibia. J Bone Joint

Surg Am 197 0; 52'.1677-84
c
U.

"

Taricznyl B.,Avulsion fracture of the tibial en':inence.
ireatinent by open reductron and pinning.

i

Bone Jcint

SurgAm 1977:59.1i114"
7

:\4eyers

fu?

H, lvlcKeevei- Flvi. Fracture of

ihE

lntercondylar Eminence of the tibia. J Bone Joint Surg

Am. i959;41:209-22.
8

Zhaa J,

H

uangfu X. Afthroscopic treatment of nonu nitecj

anterior ci"uciate ligament tibial avulsion fracture with

LUSlOl.l

liei;i+,:tpri 4..f.! :r;r rl-qiOnS ShCUiC L,e ftXed i"eCalJieSS
of delay in presentation; a mini-open fixation aiiows
ease of accurate anatomicai reduction, and stabie
fixeti.n with screurs and is one of the methoCs *f
choic*" l"iey points are: fragment size reducirori,

Waldrop Ji, Broussard TS. Disruption of the anterioi^
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Treatment of displaced fr"actures is controversial ancl
multiple methods have been described. Different types

of fixation for ACL a'vulsions include canceiicus

Cianton TO, Delee Je , Sanders B et al. Knee ltgament

fi q u

re-of-8 s utu re fi .rati o n tec hn i -q u e.,{tlh roscap,v

200

I

;

?iti\.4n5-1n
v.

Zartczrty; B. Ai,ulsicn fracture *f the tiniai eminence.

Ti'eatment by open reduction and pinning. J Bone
Joint Sur-g Am. 1977: 59:111i-4.

L

One Stage Correetive Ostectomy with Uncernented Total
Hip Replacement for Failed Pelvic Support Osteotomy Surgery
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ABSTRACT
\'Te report a case of a 46 years olci nraie adrniited ,ruith ccrnplaints of pain in the right hip and iimp, who on
i".,,Jiological examination diagnosed as fa!lecj pelvrc supporl osteotomy (N/cltlurray's osteotomy lrith dynamic
compression plate) for non-union fracture neck of femur of right side with avascular necrosis of femorai head.
Patient was treated with implant removal, varus osteotomy and uncementeci total hio replacement, which
resulted in excellent functlonal outcome at one year follow up.
KEYWORDS: lVclVlurray's osteotomy, Dynamic Compression Plate, Varus Osteotomy, Uncemented Total
Replacement"

INTRODUCTION:
Femoral neck fractures in young patients are usually
caused by high-energy traumal. With only 3%-10% af
these fractures occur in younger adults, are often

associated with multiple injuries and high rates of
avascular necrosis (more common in sub-capitaltype)
and non-union after internal fixation of displaced
femoral neck fractures. These compiications are
highly symptomatic in active patients leading to saivage
procedures w!th significant faiiure rates2. The age and
physicalstate of the patient, the accuracyof reduction,
and the security of fixation had the greatest influence
on union3.

T

Hip.

5 years of 2nd surgery. On radiologicalexamination,
we diagnosed as failed pelvic support osteotomy for

non-union fracture NOF of right side with avascular
necrosis of femoral head (fig.1) and treated with
implant removal, varus osteotorny and uncemented
totalhip replacement (fig.2), which resulted in excellent
functional and radiological outcome at one yearfollow
up.

:

:i
:ri

ASH REPORT:
Fig.1: Failed pelvic support osteotomy foi'non union NOF

A 46 vears oid male patieni canie with cornpiaints of
rarn in ii're iighi hip joint and iiilrp, wiih pa;t hisrcr,, +i

fractui'e with AVN of femoral head of right hip.

RTA 10 years back and was diagnosed with subcapitai

Fig.2. Post operativs XRAY

type of trlOF fracture. He was operated immediately
with mui tiple can c*l lcr-ls sci"ew$ fj;qaii +r-: rri;iih fa u r* i-:'r
surgery on foilow up visits urhich was evirJent cn
radiolcgical exan:ination as ncn-unio,n, for which

and t.;ncemented Total Hip Replacement.

I

i

-

treated with vai"us osteotomy

*i.5e u$se*t{:

h

i\ion-union of dispiaced femcrat neck fractures in
young adults remains a diffier:lt problern" Atternpts at

=;ifl

haa,i salvaqe in lhe young are irnportant. Ecne grafting
ol" interna! fixation in isolation has nat provicied

2nd surgery pain and iimp persisted lvith Cifficu!{,r rn
scuatting and cross legged sittii'lc visiterf r-:ur OPD after

predictable satisfactory outcornes. Csteotomy has
been used with better outconres in this group of

pati

e
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u n d e nrue n
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DCF fixatton aftei" 5 years
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the surgeries were done at oi:tsicje hospitai" Even ar-t*;
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patients, but the functional results are modest because
of the frequency of a persistent painful limp due to the

prccedure resulteC in an excellent functionai anc'
radiclogrcal outcome at 1 year follow up.

mechanical changes at the femoral rreck. Hip
i'eplacement arthrcplasty has been resen,ed as a
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Csteoporotic Degenerative Windswept Deformity

of,

Bilarcrd Knee Joint

S.1" Sanikop, R.B. Uppin, Chinta-n N. Patel
KAHER,
of
Departmenr
C)rthopaedics,
J N Medical College , KIES Dr. Prabhakar Kore l'lospital & l\'{RC, Belagavi. India

ABSTRACT
'Slindsweptdeforrnity'is the abrupt development of angulation of 1 knee intc varus deforrnity and the other knee
into valgus. Although the disease has received little attention in published reports, it is conrmon in Nigeria and
other parls of Africa. Totai knee arthroplasty in patients with wincswept deformity can be expected to be successful
in both knees when attention is given to proper a!ignment and soft tissue balancing rntraoperatitrely. A case
report presents the experience of Total knee arthroplasty in treatmentof nrind swept deformityof knees

KEYWORDS: windswept deformity, total knee ai-throplasty DEXA scan

Li

INTRODUCTION

present over right knee and instability signs were

The term "windswept deformity" describes the

present.X-rays of both knees in standing position were
done for radiological evaluation which showed grade
3 osteoarthritis of right knee and grade 3 arthritis of
left knee with osteoporotic changes.Further evaluation
with DDG scan was done which showed a T score
of - 2.5 suggests osteoporosis.Blood investigations
are within norrnal iimits.With fitness frorn physician

appearance of abnormal valgus deformity of one knee

in association with varus deformity of the other. lt is
commonly seen in young children suffering from
rickets. The deformity rarely occurs in adults. Valgus
knee deformity is a chalienge in total knee arthroplasty
(TKA) and it is observed in nearly 1A % d patients
undergoing TKA.Wind swept deformity describes a
pathological valgus deformity in one knee in
association with varus deformity in other.lt usuaily
derrelops secondary to metabolic bone disease in
chiidren.

and after pre'anesthetic evaluation, totai knee
ailhroplastir of right knee was performed. Patient was
started on lnj" Terii:ai-atide 2C ;":tg SIC once daily fot"6
months.

CASE REPORT

Lr

A 75 year old female
presented urith pain in

bctn the
joints.Her

I

knee

cheif

complaints were pain
and instabi!itt, n.r"ru ,.
the right knee fnom
past one year. On
examination, vaigus
deformity of rignt knee
and varus deformity of
left knee were noted.
Tenderness was

PoslOperative radiographs

RESUTTS
DEXA score improved from -2.5 to -1 at the end of 6
rnonths. Patient was started with physical therapy for
knee bending 0' to 90" within the first 2 weeks after

surgery. Further range of motion was achieved
Pre-Operative clinical image

t
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between weeks 4 and 8. After

B

week, the patient was

started with partial weight bearinE followed by full

weight bearing and at 6 month foiiow up patient couid
walk comfortably keeping the balance cn both limbs
with no signs of instability and 115" of knee bending.
Patient is satisfied with his function and stability, ancj
feels adequate to perform job related activities and
activities of daily living.

ieading to windswept deformity.ln aciult windswept
deformity is due to post traumatic - fractures of lateral
condyle, lateral meniscectomy. ln ourcase the cause
is change in mechanical vreight bearing axis secondary
to degenerative arth ritis.
CONCLUSION
We operated the right knee first i.e. the valgus knee
as the deformity was more and the pain and instability
was more severe in the right knee. Second reason to
operate the valgus knee before was varus knee was
to prevent rubbing of corrected varus knee to the
deformed valgus knee.Hence we are of the opinion
that valgus knee should be considered first in a

lmmediate Post-operative
radiograph

windswept deformity of knee when planning
arthroplasty.
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ABSTRACT
pr,:blenr, pafticular-iy if the diagnosis of nonunion is missed
scaphoid nonunions present a challenging clinical
from free vascularized bone grafts to scaphoid
or delayed. The optimal management tetnnique can vary
open reduction, nonvascularized corticocancellous
excision and limited wrist fusion. The classic method of
ln this report, we describe a case of a 6 month
bone grafting and internal fixation is still an effective technique.
proximal ulna bone graft and internai fixatlon with
oid chronic scaphoid nonunion treated with nonvascular
Herbert screw

INTRODUCTION
Scaphoid is the most common carpal bone to fracture'
60 -80% occur at the scaphoid waistl ' The unique
anatomy of the scaphoid predisposes fracture of this

achieving excellent clinicai and radiographic
cutcomes

carpal bone to nonunion. The blood supply of the
scaphoid is precious , 67% of scaphoid bones have
arlerial foramina throughout the length, 13% have blood

supply predominantly in the distalthird, and20o/ohave
most of the arlerial foramina in the waist area of the
bone with no more than a single foramen near the

proximalthirdNonunion is its most common complication' Nonunion

ofthescaphoidismostoftendefinedasfailureofsolid
bony union of the scaphoid fracture after 4 to 6 months'

L

Patients with nonunions occasionally delay seeking
treatment for many months or years after the initiai
l
tnjury because the symotoms can be minimal A dela;v
in diagnosis and treatment of this fracture may alter
the prognosis for union. The most common treatment
approach for nonunions is operative management
involving bone grafting and internal fixation' The
proEression of untreated scaphoid nonunions to
secondary radiocarpal osteoarthritis and er"entually
3a
we
carpal collapse is well described'2 ln this report'
present a case of a 6 month old chronic scaphoid
nonunion treated with a nonvascular bone graft

T
E
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DISCUSSION

Nonunion of scaphoid fractures is influenced by
delayed ciiagnosis, gross displacement, associated
injuries of the carpus, and impaired blood supply' Of
these fractu res 4Ook are undiaEnosed at the time of
tne original injury. According to Eddeland et al',
dispiaced scaphoid fractures may have a nonunion
rate of 92 o/o1. The incidence of osteonecrosis is

approximately 30-4Aok. occurring most frequently in
fractures of the prcximai third. ltJonunion is expected
more often if the scaphoid fracture is untreated for 4

or more weeks" Delayed treatrnent can result in

S<aphoid

nontnions

a
'."dhi51

nonunion rate of BB%.

11

rr:l

i
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Treatment options for nonunions of proximal poie
fractures depend on the blood supply to the proximai
pole and and the size of the fragments. Nonunions
invo!ving the proximal third or- more can be treated with

nonvascularized bone grafts if circulation is
satrsfactory as determined by preoperative
gadolinium-enhanced l\lRl and intraoperative
assessment of bone bleeding. Vascuiarised bone
grafts are indicated when circulation to the proximai
pole is poor. For very smail, avascular, ununited
fragments, the proximal pole can be excised. l\lany
ncnunions of scaphoid have minimal symptoms and
can be tolerated lvell by patients with sedentary
occupations. Patients should be informed that some
degenerative arthritis of the wrist probably is inevitable,
but this can take years to develop, depending on the
amount of chronis stress applied and the activity of
the wrist. Radiographic findings of arthritis usually seen
with scaphoid nonunion include radioscaphoid
narrowing, capitolunate narrowing, cyst foi'mation, and
pronounced dorsal rntercalated segment instability.
This is the so called scaphoid nonunion advanced
coliapse pattern. Jupiter et ai observed that ununited
fractures of the scaphoid fall into three groups,
depending on the extent of arthrosis: estabiished
nonunions without arthrosis, nonunions with
radiocarpal arthrosis, and nonunions with advanced
radiocarpal and intercarpal arthrosis"
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CONCLUSICN

A wrist sprain that is sufficiently severe to require
radiographic examination initially should be treated as

a possibie fracture of scaphoid, and radiographs
should be repeated in 2 weeks even though initial
radiographs may be negative.The optimal
management technique can vary from free
vasculai'ized bone grafts to scaphoid exclsion and
limited wrist fusion. The classic rnethod of open
reduction, nonvascularized corticocancellous bone
grafting and internal fixation is still an effective
technique.
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Management of Bony Avulsion Injury of Anterior Cruciate ligament
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ABSTRACT
Avulsion fractures of the tibial intercondylar eminence with ACL intact are fairly comrnon injui'ies requiring
surgery for the optimal functional outcome.
KEYWORDS: Anterior cruciate ligament, avulsion injury,
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INTRODUCTION

CASE REPORT

Avulsion fractures of the tibial in.ter condylar eminence
are fairly common injuries that occur in children and
adolescents and are equivalent to anterior cruciate

A 64 year old female patient p.resented to casualty of
KLES Dr. Prabhakar Kore Hospital and tVlRC, Belagavi

ligament (ACL) injuries in adults. However, they can
aiso occur although less frequently in adults. Displaced
fractures are known to be subject to nonunion and
knee instability requiring surgical managernent for

optimal functional outcome.Open arthrotomy
techniques have been described to reduce and
stabilize displaced fractures including cannulated
screws, Kirchner-wires, and sutures. However, most

e

techniques were related to several complications such
as inrplant breakage, ioosening or migration, infection
and nonunion. Recently, arthroscopic techniques have
been successfully proposed to decrease arthrotomy
induced morbidity and improve functional outcome
such as percutaneous crossed pin fixation, metal
screws fixation, staple fixation and suture fixation" ivlost

of them are technically demanding and require
hardware remcvai .Tibial erninence avuisicn fract;.ri"e
at the ACL footprint may becaused by high-energy
forces such as a fall, in which the ACL ligament proves
stronger than the fcrces that hoid the bcne tcgether. Frr
reasons of bone rnaturity however, tibial spine avulsion
fractures where the ACL remains intact, typicallyoccur
in children but are rare in adults. This case
demcnstrates a rare type of aduli iibialuavu!sion
fracture with intact ACL and subsequent fragment
fixation"
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with history of fallfrom bike due to skid and came with
complaints of pain, swelling around right knee joint with
inability to bear weight and restricted movements.On
examination patientwas not able to do active straight
leg raising test, severe tenderness over right knee was
pressent with restricted movements . No distal neuro

vasuclar deficits.X-ray examination revealed
Displacedfracture of tibial eminence.where [t/RI was
done for the further evaluation whlch showed bony
Avulsion injury of ACL . For which operative intervention
was preferred.

Procedure

:

Under spinal anaesthesia, Arthrotomy done with Open

reduction and lnternal fixation with SSwire and post
operative knee imrnobilizer was applied for 2 days
,where as Quadi'iceps strengthening exercises staded
on the Zndda,1, I'ion weight bearing italking on the
4thclay.with fuil weight bearing walking on
l0thday.lntraoperative & Post operative no
conrplications were present and patient had achieved
good ROtui by 3 months.

ccncomitant inju;-ies anatcmic i-eductirn ,.,i iiv
fi"agrnent ai"rd stabiiizatrcn in a limiteci surg:cai time
ano eai-ly iehabiiilatiori with fuii lveight bearing. ln the
iitcr:tr rrer qc,.ier:i ci: i.li.re harre alcn hoon ronnrtorl
a

rth rosr:opr c treatrne nt

cf ci isplacei tibiai

i

n

ieiecn dyl a r

erninence fractures. lievei"theiess, arthroscopic
treatment with cannuiated screws or pull out sutures
may be responsible for mechanical complications
especially secondary displacement
Post-operative images

DNSC[JSStOilI:

The main finding of this study was that of dispiaced
tibial intercondyiar eminence fractures achie,red
satisfactory outcomes by Open reduction ancl internal
fixation with SSwire iechnique. Patient satisfaction r,vas
high witf^r good functional recovery. We did not obsei've
any intra operative or postoperative cornplicatlons,
Since tibial intercondylar eminence fractui'es are fairly
common, various surgical iechniques ha,,,e been
reported in the past. Open reduction and internai
fixation with suture or metal hardware was performed
with an arthrotomy induced morbidity. According to
Hapa et al. in a biomechanical study with cycling
ioading conditicns in an ovine rnodel, ORIF of tibiai
enrirtence fracture provideo significantly greater i nittai
flxation strength, less ciisplacement than suture anchoifixation ci'fixatior witn vario';s high strength sutures.
i','loreover. the inferiorACL fibers are puiled down by
tl-ie suture tighteiring, which heips to maintain normal
ACL tension. Advantages of this technique aiso
included lour morbidity, the ability to diagnose and treat

GONELU$!ON:

The CF.iFwith Sv,iire techique of d!splaceC tibiai
interccndylar eminence fractures pi'ovides a
satisfactor;,1 functional outcome. In addition, this
minimally invasive procedure does not require device
removal and allou",s early weiEht bearing anci
i-ehabilitation.
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ABSTRACT
Currenly available Dynanric l-lip Screw(DFlSi and Proximal Femorai l,laiis(PFN) fail frequently in rntei-trochanteric
fractures in elderly due to poor bone quality. Purpose of this study is to present a case operated with PFN-4.
addressing this issue.
KEYWCRDS : intertrochanteric fi-actures; eiderly; PFN ; D F{S ; PFhl-A

iNTRODtiCTlOill;

L

Unstable fracture and osteoporosis se,terity are
associated with a highe r risk cf rnechanicai
complications such as hardware related fractures and
blade cut-out (1) To minimise the risk of mechanical

complications Proximal Femoral Nail-Antirotation
(PFN-A) was designed (2). Our hypothesis was decreased risk of secondary dispiacement postsurgery with PFN-A due to better cancellous bone
compaction in the ostecporotic femoral i'leck.

.

stainless steel).was put. Frocedure tirne. was 30
minutes. No cautery was used" Patient withstood the
procedure well. He was shifted to cardiac lCl.J"
Aftercare: 1g BD intravenous Cefepinte wasused for
5 days, lV Paracetamol infusion was used for
analgesia, on 5th day patient was operated and
Permanent Pacemaker was placed. Suture removal
was done on 12th day. Patient started mobilising from
7th day with walker. No complications reported. (Fig",

ti

CASE REPORT:
60yeai'maie pi-esented vuith pain in the !eft hip & unabie
to walk following a trivial fall at horne. He is a known

case of Diabetes mellitus, Hypertension, Chronic

e

kidney disease, Prostate cancer and complete heart
block. He was admitted in cardiology and fitted with
temporary pacemakei', He underwent prec,perative
blood tests arrtj X-Ray of left hip. X-Ray of ieft hip
shcweci,:lmn runitec intei-trocha r":ierie fraciu re " i Fig
1) His DEXA-Scan showed Osteoporosis (T-Score: 3.5)

DISSCU$SION:

Fneeee{urre: ecnsidei"ing h;s general conditian
Anaesthetist induced hinr with General Anaesthesia
and advised to use cautery judiei.:usiy as it interferes
with pacemaker functian. I g efcpirre was injected half
an hcur before the iricisir:n" Fati*nt was put iri supine
position over fracture table. Fracture was reduced
under C-Arm guidance" PFl,l-A {Yogeshwar co.ltd.,

DHS is irrdicated in stabie p*r-trochanteric fracti;res
and unsiable fractures need intramedi;llai"y Cevice
(3).Better tolerance has been reported for tlarrn:aI'iails in elcierly patients compared to DHS (4i" Gamn:*
naii aiiovvs early mobilisalion airrlrrueight i;earirig wiih
very few complications compared to other fixatlon
derrices (5i. incidence of hardware related fraetures
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has been reduced with design improvernents in
Gamma-Nails (6). PFi.l-A is a proxrmal femor-ai nail
that is anchored in the femoral heao by a single helical
biacje, ensui-ing rotationai stability, anguiar stabiiity. as
well as cancellous bone compaction around the biade

inserted by impaction (7). Helical blacje technoiogy
decreases screw cut out, screw penetration in femoral
head and allows early weight bearing in unstable
fractures (2). Our results are comparable to other
studies (B).

3.
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ABSTRACT
We present a case of 30 years old young man with dispiaced calcaneum fracture type 2a treated by closed
reduction-internal fixation with 3 cc screws. On basis of analysis of treatment with operative intervention
followed by regular follow up and physical therapy we obtained good to excellent functional outcomes.
KEYWORDS: displaced calcaneum fracture, fall from height, cc screws.
INTRODUCTION

.u l-i,i calcaneus,

\

the largest tarsal bone, is specifically

ciesigned to support the body and endure a great
degree of force, it is the most frequenfly injured tarsal
bone. Approximately TSok of these injuries are intraafticular, and almost all occur due to an axial load such
as a fall from a height or a motor vehicle accident.
Approximately 10% of patients will have a spine
fracture as weil due to the axial load. Approximately
10% of inluries are bilateral and fewer than 5% are
open. ftr]anv calcanea! fractures are work-related, as
they result from a fall from height, especially in males
age 35-45 years. These fi"actures frequenily result in
long-term disability with potentially severe economic
rmpact on the patient. Historically, treatment of
d isplaced intra-articu la r cal canea I fractu res has varied
from non-operative management with or without
ciosed reduction, to open reduction with internal
fixation by various surgical approaches, to primary
afthrodesis. The populai-ity of non-surgical treatment
was related to the potential for surgical wound
complicatrons and possibly osteomyelitis in some
patients. However, over the past twodecades the

pendulum has swung back towards surgical

It foot, no h/o - loc/vomiting/head injury/ent bleeding/
any other injuries, ole - pt was conscious , well
oriented, cooperative, gle - gc faiq afebrile, vitals
stable, l/e - lt heel- tenderness +, swelling +, rorn
restricted and painfulatlt ankle and foot, crepitus +,
distal pulse -well felt, no distal neurovascular deficit.

xray of left foot was done and s/o

- ltcalcaneum
displaced fracture with intra-articular extension, and
subsequent ct scan was done s/o type 2 a calcaneum
fracture, after routine blood investigations and fitness
pt underwent closed reduction-internal fixation with 3
cc screws under spinal anaesthesia. during the
procedure percutaneus pining was done wiyh 3
kirschner wires - medial to lateral , anterior to
posterior, calcaneum tuberosity to tongue shaped
fragment and followed by definitive fixation with 3 cc
screws of 6.5mm and pt withstood procedure well.
post op x ray was s/o satisfactory reduction of fracture
fragments. pt was kept on below knee slab and strict
non weight bearing for6 weeks in post-operative period"

During regular follow ups, x ray was taken at 6 weeks
and satisfactory fracture union was noted and pt was

started on physiotherapy and partial weight bearing
subsequently.

management due to improved surgical techniques and
less soft tissue stripping.

CASE REPORT
A 30 years male brought to the casulaty with h/o fall
from height (avg B-9 feets) and with c/o pain and
swelling in left heel and inabilty to bear weight on the

-

Au, ESH Lifeline, XXXIV 20,l8*
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Pre op x-ray and CT scan

rnanaged grcllp of patients. .{nother snrailer series of
30 patients with dispiaced calcaneu; 1r3s1xPss who
,,vers i'andor:rized tc sul"gicai vs non-surgicai treatinent

fai:nd far superior i^esulis in the surgicaily treated
grCIuil, but 'sith a shorter follow-up psriod than the
Buckley study.

CONCLUSION

Post-operative x-rays

Cperative fixaticn of calcaneum fracture with cc
screws is found to be satisfactory treatment option

E'5CTJSSION

Calcaneai fractures are compler. ;rrji;ries ti:at
i ;rrnonly occur in male patients and that resuit in
suostantial nrorbidity. Thesanders c!assification
system is used to asses intraarticularcalcaneum
fracture which are those involving the oostericr facct
of the caicaneus" This ciasslficaticrr is base'i *n the
nunrber of intraarticular fracture iines and their location
on semicorcnalct images. Receirtly, there has been

for type 2a calcaneum fracture.
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Case Report

Adenoid Cystic Carcinoma of the Maxillary Sinus, Predominant Tubular
Pattern
Abstract

Adenoid cystic carcinoma (ACC) of the maxillary sinus is the second most common epithelial tumor,
next to squamous cell carcinoma. Surgery and radiotherapy are advocated as treatment of choice for
these tumors. Here, we present a case of a 48‑year‑old male with ACC of the maxillary sinus which
showed predominant tubular pattern on microscopy.
Keywords: Adenoid cystic carcinoma, maxillary sinus, tubular pattern

Introduction
Adenoid
cystic
carcinoma
(ACC)
accounts for 3%–5% of all head-andneck malignancies and ACC of the
Maxillary sinus accounts for 5%–15% of
the paranasal sinus malignant tumors.[1] It
behaves aggressively with high incidence of
local recurrence and distant metastases.[2] It
has an unfavorable prognosis compared to
those arising from major and minor salivary
glands due to its extension into surrounding
structure and the difficulty in complete
surgical resection. Survival depends on the
location, staging, pathological grading, and
mode of therapy

Case Report
A 48‑year‑old male presented with a
history of left‑sided nose block of 6‑month
duration. It was progressively increasing
and was not relieved by any medications.
He also had three episodes of bleeding
through the nose. It was associated with
nasal discharge and dull‑aching headache.
There was also a history of decreased
perception of smell. Externally, the nose
appeared normal. Cold spatula test showed
absent misting. On anterior rhinoscopy,
there was a right‑sided deviated nasal
septum, and on the left side, a pale
polypoidal mass, which was extending
into the vestibule, medially touching the
septum, and inferiorly extending into the
inferior meatus. Superior aspect of the mass
was not seen. On posterior rhinoscopy, the
This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution‑NonCommercial‑ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non‑commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com
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mass was seen in the left choanae filling
it completely. Paranasal sinus examination
showed tenderness over the left maxillary,
frontal, and ethmoid sinuses. Ear and throat
examination was normal. Neck examination
did not reveal any lymph node enlargement.
Computed tomography showed a soft‑tissue
mass filling the left maxillary sinus and
extending to the nasal cavity and filling it
completely, extending into the choanae.
There was an erosion of posteromedial wall
and medial wall of the left maxillary sinus.
Furthermore, the left‑sided ethmoid and
sphenoid sinus were filled with soft‑tissue
mass. Minimal thickening was seen on the
right side maxillary sinus [Figure 1].
Functional endoscopic sinus surgery
using microdebrider was done, and the
polypoidal mass from the left nasal cavity
was removed. Mass is   seen in the middle
meatus extending behind middle turbinate
toward choanae. Inferior turbinectomy was
done. Debulking of mass was done from the
left maxillary antrum. The maxillary sinus
ostium was widened after which, posterior
wall erosion was seen. Intraoperatively,
the mass was seen extending to the left
maxillary, ethmoid, and sphenoid sinus,
extensively. Anterior ethmoid cells were
removed. Sphenoid sinus was opened and
the thick white mucopurulent secretions
were suctioned out.
Histopathological examination of the
maxillary sinus mass revealed ciliated
columnar epithelium with subepithelial
tissue showing small round cells with
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scanty cytoplasm, and hyperchromatic nuclei arranged
in tubular pattern enclosing secretions and surrounded
by hyaline stroma, with few areas showing cribriform
pattern. Sparse lymphocytic infiltration was seen in the
surrounding tissue. Sections from the nasal cavity and
inferior turbinate mass showed only tubular pattern of
ACC. There were no solid areas [Figures 2 and 3]. Nerve
invasion was not seen. A diagnosis of low‑grade ACC,
predominant tubular pattern of the maxillary

Figure 1: Computed tomography scan showing a soft‑tissue mass in the
left maxillary sinus, extending into the nasal cavity

Figure 2: Section from the left maxillary sinus mass showing the cribriform
type of adenoid cystic carcinoma (H and E, ×100)

sinus extending into the nasal cavity, and inferior
turbinate – Stage T2N0M0 was given.
Postoperatively, chemotherapy with six cycles of injection
carboplatin 150 mg was followed by radiation. Monthly
follow‑up did not reveal recurrence.

Discussion
ACC is the second common malignant tumor of the
paranasal sinuses. Other sites of ACC include major and
minor salivary glands of the palate, oral cavity, and breast.
They are invasive tumors, extending into other sinuses, orbit,
nasal cavity, oral cavity, pterygoid process, and infratemporal
fossa.[1] The growth pattern is classified as an expansile
type with minimal bony defects and destructive type with
extensive bony defects.[3] Histologically, they have cribriform,
tubular, solid, or mixed pattern. They are classified as high
grade if solid component is >30% of tumor and low grade
if <30%. Our case showed maxillary growth extending into
the nasal cavity, microscopically predominant tubular pattern
with focal cribriform areas. Cribriform histologic subtype is
the most common pattern encountered, accounting for 50%
of ACC, whereas tubular subtype represents 20%–30%.
Nasal cavity invasion was observed in 7 of 9 patients by
Kato et al.[3] Prognostic factors influencing survival are
staging, grading, and modes of treatment. Patients treated
with combined surgery and radiation have better prognosis
than those treated with surgery or radiation alone.[4] These
tumors are diagnosed late and surgical resection is usually
inadequate because of the close proximity to vital structures.
Maxillary sinus ACC is less likely to metastasize to regional
lymph nodes, whereas distant metastasis to lungs, liver,
bones, kidney, and brain are more frequent. Leafstedt
et al. have reported an average survival of 4.6 years with
31% 5‑year survival rate and 6% patients surviving for
10 years.[5] Liu et al. have reported 5‑, 10‑, and 15‑year
cumulative survival rates to be 65.2%, 37.1%, and 26.3%,
respectively.[4] About 50% of paranasal ACC show perineural
spread, though survival and disease‑free survival rates are
independent of perineural invasion.[6]
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Letter to Editor

A need for research implementation in
undergraduate curriculum
Dear Editor,
Scientific research is the keystone of the current era.
It is the need of the hour to inculcate research in
undergraduate training. Research skills should be
developed in students before their graduation by
teaching and involving them in research during their
course. Scientific research has been already integrated
within their curriculum by several universities.
Emphasis on conducting scientific research as a part
of active learning for undergraduates has been put
forward by many learning theories. Scientific thinking
and research methodology should be considered as an
integrated part of the medical undergraduate curriculum.
The purpose of involving the students in undergraduate
research is to make them think like a scientist/specialist.
The involvement also helps them in acquiring knowledge
about literature search, collection and analysis of data,
even procuring the research knowledge and skills, better
knowledge of scientific findings, and career goals.[1]
The higher order research competencies such as critical
thinking, problem‑solving, lifelong learning, hypothesis
formulation, methodology delineation, and results
interpretation are seen to develop in students exposed
to research studies in their early education according to
several studies.[2]
Several educational organizations and universities
have laid emphasis on scientific research in the
undergraduate curriculum. The World Federation for
Medical Education recommends in its “Standards for
Quality Improvement in Medical Education” that the
undergraduate curriculum should include medical
research and education activities interaction with the
encouragement of students to participate in research.[3]
The Boyer Commission on Educating Undergraduates
in the Research University (1998) recommended
making research‑based learning the standard in the
undergraduate curriculum.[4]
Many studies have revealed that medical research can
be successfully integrated into undergraduate medical
training.[1] According to latest editorial report the “Indian
Medical Education Curriculum” has to be formed
including research as a part.[5]
To conclude, the undergraduate research should be
encouraged in early stages of education to improve their

overall personality and practicing ability making them
scientist as well as specialist in their respective fields.
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Abstract
In a developing country like India, screening the population of remote areas for Non Communicable Diseases is difficult because
of less availability of infrastructure and technical staff. It is ideal to carry out the analysis in a good quality central laboratory, but
the transportation of samples in cold chain is of concern. Dried serum spot technology has various advantages compared to
conventional serum analysis, it helps in convenient shipment of samples at low cost without the requirement of cold chain.
Problems with leaking and spilling of liquid serum samples will not happen. Stability of analytes will be improved. Serum spot
analysis is therefore a convenient method for screening the population presenting with health risks. This study was undertaken to
look for stability of triglycerides in serum dried on filter paper at room temperature for different time intervals.100 Samples of
Patients coming to the laboratory of KLE Hospital Belgaum were analysed for Triglyceride levels. The remaining serum was
spotted onto 3M Whattman filter paper and left at room temperature for an hour for drying. Subsequently dried serum spots were
analysed for Triglyceride levels on 0, 7, 14, 21, 28 and 35 days in a Erba semi autoanalyser using commercially available kit.The
comparable values obtained from dried serum spots makes it a reliable and convenient method for screening modifiable risk
factors like Triglyceride levels.
Keywords: Dried serum spots, 3M Whatmann filter paper, Screening, Triglyceride estimation.

Introduction
Guthrie and Susi introduced the method of blood
sample collection on filter paper in 1963. It is a simpler
way of sample collection with easy transport and
storage of the samples as they are dried.1 In general,
any analysis that can be done using whole blood, serum
or plasma can also be done from dried serum on filter
paper. The dried serum stabilizes many analytes and
hence their measurement from less volume of sample is
possible.2 The method of dried serum spots on filter
paper is comparable in precision and reproducibility
with the results obtained by traditional venepuncture
method for collecting blood.3
The advantages of using Dried serum spots over
the routinely used serum sample analysis are, it helps in
easy transport of samples at lesser cost without the
requirement of cold chain. Problems with leakage and
spilling of liquid samples will not happen. Analytes will
be much stable and viruses causing infection are
destroyed as serum is dried. Samples are stable for
longer time at room temperature, without cold storage
facilities for transport and storage.4 Indians with
Coronary Artery Diseases have similar cholesterol
levels as western subjects but triglyceride levels are
much higher. High Triglyceride levels lead to changes
in LDL particles their size, density, distribution, and
composition, which in turn enhances the production of
small dense atherogenic particles.5
Large multicentric studies are being done to
reassess the importance of triglyceride levels in Indian
population. These studies are facing difficulties in

carrying out laboratory investigations. Options are to
perform the investigations at each remote centre or the
samples to be transported to a central laboratory. If
investigations are carried out at various remote centres
it results in lot of variations in results obtained.
Whereas carrying out investigations at central
laboratory has the problems related to transportation
like contamination, leakage and spillage of liquid serum
samples as several days are required for samples to
reach the central laboratory. A suitable method for
transporting samples is therefore an important
requirement for analysis to be carried out at a central
laboratory.
Triglycerides are known modifiable risk factors for
cardiovascular diseases.6-8 Quraishi et al. have reported
a triglyceride determination method in dried blood
spots and have demonstrated that levels were stable for
30 days at 16–28°C and for 90 days at 4°C.9
Triglyceride measurements from dried blood have been
reported previously under controlled laboratory
conditions.9-11 A community-based cross-sectional
study for NCD risk factor surveillance was conducted
in six centers spread across the country viz. Ballabgarh,
Chennai, Dibrugarh, Nagpur, Trivandrum, and New
Delhi (IHBAS) from 2004 to 2005. They concluded
that dried blood would offer an excellent method for
collection of blood for measurement of triglycerides for
population surveys5 Dried spot sampling represents a
method being adopted by a growing number of
population-based studies, internationally. For many
biomarkers, it provides a viable alternative to using
venipuncture, particularly as the list of analytes that can
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be quantified from dried serum spot samples is
growing.12
There is a need in our country for considering this
method as there is a large rural population and less
availability of resources and technical capacity. Method
should be standardised by a responsible authority and
quality materials should be provided. Basic knowledge
regarding spotting and storage of samples should be
given to healthcare workers.

discs were kept in a sealed plastic bag to protect them
from dust and moisture and stored at room temperature
for different time periods. At 7, 14, 21, 28 and 35 days,
entire dried serum spots corresponding to 10μL were
cut out with scissors and transferred to 1.0 ml of
enzymatic reagent and the reaction was carried out for
30 min (according to Lakshmi Ramkrishnan et al10 10
min will not be sufficient for the reaction to reach
completion). Analysis was done using Erba
semiautoanalyser. Methanol can be used for elution of
Triglycerides from dried spots. Precautions are needed
for proper spotting, complete drying and proper storage
to protect samples from dust, moisture and other
contaminants. Careful cutting out of sample spots and
complete elution of analyte has to be done.

Materials and Methods
100 Blood Samples available at the laboratory of
KLE Hospital, Belgaum, were taken and serum was
separated. Hemolysed samples were excluded. Analysis
was done according to the details mentioned by
Lakshmy Ramkrishnan et al.10 An aliquot of fresh
serum sample was analyzed immediately for
Triglyceride levels with the commercially available kits
in a semiautoanalyser. For estimation of triglycerides in
fresh serum, 10μL was added to 1 ml of reagent and the
reaction was carried out at 37o C for 10 mins. From the
remaining serum, exact 10μL replicates of the serum
samples were spotted onto 3M Whattman filter paper
kept on a nonabsorbent surface (thermacol) and left at
room temperature for 1 h for drying.
After drying, one aliquot was eluted and analyzed
on the same day of collection. The remaining filter
Table 1: Summary of variables by different time points
Statistics
Min
Max
Range
Day 0 (fresh) 86.00
168.00
82.00
Day 0 (dried) 86.00
168.00
82.00
Day 7
84.00
168.00
84.00
Day 14
84.00
168.00
84.00
Day 21
84.00
166.00
82.00
Day 28
84.00
166.00
82.00
Day 35
84.00
166.00
82.00

Results
Triglyceride values in the 100 samples ranged from
86 mg/dl to 168 mg/dl. The mean ± standard deviation
(SD) of triglyceride values obtained from fresh serum
was 113.18 ± 18.78 mg/dl and the mean triglyceride
values from corresponding dried serum was 112.78 ±
18.63 mg/dl on the same day of drying and
subsequently 112.52 ±18.63 (day 7) ,112.35 ± 18.64 (
day14) , 111.87 ±18.71 (day 21) , 111.63 ± 18.72 (day
28) and 111.49 ± 18.80 (day 35).

Mean
113.18
112.78
112.52
112.35
111.87
111.63
111.49

SD
18.78
18.63
18.63
18.64
18.71
18.72
18.80

SE
1.88
1.86
1.86
1.86
1.87
1.87
1.88

Median
110.00
110.00
110.00
110.00
109.00
109.00
108.00

IQR
12.25
12.25
11.50
11.50
12.50
12.50
12.50

Fig. 1: Comparison of Triglyceride scores at different time points
Change scores of Triglyceride levels from day 0 to day 35 did not follow a normal distribution; therefore, nonparametric Wilcoxon matched pairs test was applied which gave a p value of less than 0.05.
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Table 2: Comparison of different time points with Triglyceride scores by Wilcoxon matched pairs test
Time
Mean
SD
Mean
SD
% of
Z-value
p-value
points
Diff.
Diff.
change
Day 0
113.18 18.78
(fresh)
Day 0
112.78 18.63
0.40
0.79
0.35
4.0145
0.0001*
(dried)
Day 0
113.18 18.78
(fresh)
Day 7
112.52 18.63
0.66
0.97
0.58
5.0119
0.0001*
Day 0
113.18 18.78
(fresh)
Day 14 112.35 18.64
0.83
1.01
0.73
5.6454
0.0001*
Day 0
113.18 18.78
(fresh)
Day 21 111.87 18.71
1.31
0.96
1.16
7.1149
0.0001*
Day 0
113.18 18.78
(fresh)
Day 28 111.63 18.72
1.55
0.85
1.37
7.7216
0.0001*
Day 0
113.18 18.78
(fresh)
Day 35 111.49 18.80
1.69
1.35
1.49
7.7700
0.0001*
*p<0.05
An Intra class correlation coefficient of 0.99 for triglycerides was evident between dried serum spots and fresh
serum. Bland Altman plots were done with Mean of Triglycerides values on x axis against differences in
triglycerides values between fresh serum and dried serum on all (0,7,14,21,28 and 35 )days . Bland–Altman plots
suggest that the difference in values obtained by the two methods were within 2 SD limits for most of the values of
Triglycerides. Less than 5% of the values were outside the 2 SD limits.13
Fig. 2: Bland Altman plot for Triglyceride values in fresh and dried serum

Tonks and Barnett have published estimates of
medically allowable error for critical decision levels.
Tonks criteria are general (smaller of one fourth of the
normal range or 10 % of the measured value. Barnetts
recommendations are widely used but are limited to
common laboratory analytes. Westguard has
transformed Barnetts limits to 95% limits of allowable
error i.e 95 % of patients should have errors less than
the limit , or only 1 of every 20 samples can have an
error larger than the specified limit[14]. The
triglyceride values estimated from dried serum spots

compared to that of fresh serum sample were within
medically allowable error.
Discussion
Despite of benefits provided by dried serum spot
sampling, there are various hurdles in adopting Dried
Serum spot technology for a number of reasons. The
first is unpredictability: quite simply, fear of the
unknown. The second reason is status quo bias: it is not
comfortable changing a method that is already working.
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The third reason is data comparability loss: concern for
a potential discrepancy between older data from serum
analysis with the newer data from dried serum spots.
Finally, the lack of clear regulatory guidance: there is
virtually no authoritative literature on the subject of
adopting dried serum spot model.15
The analysis of dried serum spot samples is similar
to serum analysis, with some important changes. As the
sample is dried on filter paper, analytes have to be
brought into solution. The serum spots are cut out with
scissors and put into an elution reagent for a fixed
amount of time. Different assay systems and specific
analytes will vary in their sensitivity to potential
interference, and some assays may require additional
processing prior to analysis.16
Many standard clinical assays are performed on
automated, high-throughput analyzers designed for use
with fresh serum samples. These instruments offer
increased speed and reduced costs of analysis but
currently are not likely to accommodate dried
samples.12 Furthermore, Investigators can expect
performance that is comparable to that obtained with
fresh serum samples, this may not always be possible.
In such cases, the benefits of dried spot method with
regard to sample collection and handling will have to be
weighed against the degree of potential error introduced
during sample analysis.12
Minimization of preanalytical variations with
proper collection of serum spots and storage are
important determinants for the success of mass
screening of triglycerides using dried serum spots for
risk factor assessment.
Serum can be stored at -20°C in a non-self
defrosting freezer for up to 4 weeks. For longer storage
(> 4 weeks) they should be maintained at -80°C or
lower. Triglycerides are stable for at least one year at 80oC or lower. Whereas dried serum spots can be stored
at room temperature for upto 35 days, according to our
study. We found that triglycerides are highly stable in
dried serum and are readily transferable to liquid phase.
The good agreement between values in dried serum and
fresh serum supports the use of Triglyceride
measurement in dried serum spots.

collection method as an alternative when facilities are
not available or accessible.
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Abstract

Background: Megakaryocyte (MK) is one of the vital hematopoietic cell encountered in the bone marrow aspirate
smears. MK has been studied extensively in the past and is known to show dysplastic changes in thrombocytopenia
associated with Myelodysplastic Syndrome (MDS). Only a few studies have been conducted to know the MK changes in
other non-MDS cases. This project was undertaken to study MK changes in thrombocytopenia in non-MDS
hematological conditions. Objective: To study the megakaryocytic alterations in thrombocytopenia in bone marrow
aspiration smears in non-MDS hematological conditions. Results: Total 110 cases of patients presenting with non-MDS
hematological conditions with thrombocytopenia were included in the study. MK number was normal in cases of
megaloblastic anemia (88.6%), multiple myeloma, Gaucher`s disease and HIV infection. MK was increased in cases of
ITP (100%) and megaloblastic anemia (11.4%) where else it was decreased in acute leukemia (100%), aplastic anemia,
lymphoma and metastatic condition. MK observed in megaloblastic anemia cases were with nuclear separation (100%)
followed by bare nuclei (54.3%) and emperipolesis (45.7%). In all the 23 cases of acute leukemia, MK was of normal
morphology. In ITP cases, MK showed emperipolesis (100%) followed by nuclear separation (83.3%), bare nuclei
(50%), hypolobated forms (50%) and cytoplasmic vacuolization (16.6%). Conclusion: MK morphological changes are
not uncommon in thrombocytopenia in non-MDS hematological conditions and they should be considered and given due
importance as are erythroid / Myeloid cell changes given during the diagnostic evaluation.
Key Words: Megakaryocyte (MK), Bone marrow aspiration, thrombocytopenia, Myelodysplastic Syndrome (MDS),
Non-Myelodysplastic Hematological conditions.
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INTRODUCTION
Megakaryocyte (MK) is one of the vital hematopoietic
cell encountered in the bone marrow aspirate smears from
which the platelets are produced through the formation of
cytoplasmic
projections.
Any
defect
in
the
megakaryopoiesis can lead to thrombocytopenia as well
as cause significant MK morphological changes. MK has

been studied extensively in the past and is known to show
dysplastic changes in thrombocytopenia associated with
Myelodysplastic
Syndrome
(MDS).
The
MK
morphological changes often described are size changes,
nuclear changes (hypersegmented, hypolobated forms,
nuclear separation, bare nuclei) and cytoplasmic changes
(hypogranular forms, vacuolization, emperipolesis, loss
of cytoplasmic blebs). Studies regarding the occurrence
of these changes in non-MDS cases are very few1,2,3. This
project was undertaken to study MK changes in
thrombocytopenia in non-MDS hematological conditions.

METHODS AND MATERIALS
Ethical clearance was obtained prior to the start of the
study. A prospective study on 110 bone marrow
aspirations
from
patients
presenting
with
thrombocytopenia with platelet counts <100000/ml,
with/without bleeding manifestations referred to
Department of Pathology, JJM Medical College,

How to cite this article: Ashwini V Ratnakar, Suresh Hanagavadi. Megakaryocyte changes in thrombocytopenia in bone marrow
aspiration. MedPulse International Journal of Pathology. June 2018; 6(3): 74-78. https://www.medpulse.in/Pathology/

MedPulse International Journal of Pathology, Print ISSN: 2550-7605, Online ISSN: 2636-4697, Volume 6, Issue 3, June 2018 pp 74-78

Davangere, during the period of July 2010 to June 2012
was conducted. After obtaining a written consent, clinical
data, complete blood count and relevant investigations for
every case, BMA- Bone Marrow Aspiration procedure
(sternal site) was performed taking all aseptic measures.
Aspirate smears were dried and then stained with
Leishman’s stain and carefully examined for MK number
(Quantity) and morphological changes (Quality). MK
number (Quantity) was considered as normal (1 MK /1-3
low-power fields), increased (>2 MK / low-power field),
or decreased (1 MK /5 -10 low-power fields)2.
Morphological changes examined in the study were
related to cell size (normal, micromegakaryocyte),
nuclear (nuclear separation, hypolobated forms,
hypersegmented, bare nuclei) and cytoplasmic
(hypogranular forms, vacuolization, emperipolesis, loss
of cytoplasmic blebs) features2. At least 30 MK were
studied and the observed features were considered
significant when 10% or more MK revealed the
alterations.

RESULT
BMA smears from 110 cases of thrombocytopenia were
studied. Thrombocytopenia was predominantly associated
with megaloblastic anemia (70 cases) followed by acute
leukemia (23 cases). {Table 1}
Table 1: Thrombocytopenia cases in the present study.
Hematological condition No of Cases (%)
MA
70(63.63%)
AA
6(5.4%)
ITP
6(5.4%)
HIV
1(0.9%)
AML
18(16.3%)
ALL
5(4.5%)
L
1(0.9%)
MM
1(0.9% )
GD
1(0.9%)
Mets
1(0.9%)
Total
110

Of the 110 cases, thrombocytopenia was seen commonly
in males (62 cases-56.4%). A wide range of age
distribution was observed in the study with two peaks
between age groups 11-20 year (29 cases-26.36%) and
41-50 year (23 cases-20.9%).{Fig 1}

Figure 1: Age incidence in the present study

MK number and morphological alterations observed in
our study were recorded. MK number was normal in
megaloblastic anemia (88.6%), multiple myeloma,
Gaucher’s disease and HIV infection. MK was increased
in ITP (100%) and megaloblastic anemia (11.4%) where
else it was decreased in acute leukemia (100%), aplastic
anemia, non-Hodgkins lymphoma and metastatic
condition. Statistical analysis by the χ2test of the
quantitative results revealed χ 2 =173.5, P<0.05significant.{Table 2}
2

Table 2: MK quantitative changes in the present study.χ =173.5,
P<0.05- significant
Megakaryocyte Number
Number
Cases
of Cases Normal Increased Decreased Absent
MAMA
70
62
8
_
_
AA
6
_
_
4
2
ITP
6
_
6
_
_
HIV
1
1
_
_
_
AML
18
_
_
18
_
ALL
5
5
L
1
1
MM
1
1
GD
1
1
_
Mets
1
1
Total
110

MK observed in megaloblastic anemia were with nuclear
separation seen in all 70 cases (100%) followed by bare
nuclei (54.3%) and emperipolesis (45.7%). In all the 23
cases of acute leukemia, MK was of normal morphology.
In ITP cases MK showed emperipolesis (100%) followed
by nuclear separation (83.3%), bare nuclei (50%),
hypolobated forms (50%) and cytoplasmic vacuolization
(16.6%). Most striking feature in all cases was the
presence of emperipolesis with engulfed lymphocytes,
neutrophils, and nucleated RBC. MK changeshypogranular forms, micromegakaryocyte and loss of
cytoplasmic blebs were not significant in any of the cases
in our study.{Table 3 and Fig 2,3,4,5}
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Table 3: MK morphological alterations in the present study
Nuclear separation
Hyper
Bare nuclei
(%)
segmented (%)
(%)

Cases

Normal
Size (%)

Hypo
lobation (%)

MA

70 cases
(100%)

2 cases
(2.8%)

70 cases
(100%)

29 cases
(41.4%)

-

-

-

3 cases
(50%)
1 case
(5.5%)

5 cases
(83.3%)
1 case
(5.5%)

1 case
(5.5%)

-

-

-

-

-

1 case
(100%)
1 case
(100%)

1 case
(100%)

-

-

AA
ITP
AML
ALL
HIV
GD
MM
NHL
Mets

4 cases
(66.7%)
6 cases
(100%)
18 cases
(100%)
5 cases
(100%)
1 case
(100%)
1 case
(100%)
1 case
(100%)
1 cases
(100%)
1 case
(100%)

-

-

-

-

-

1 case
(100%)

1 case
(100%)
1 case
(100%)

-

-

-

Figure 2:

Emperi
polesis (%)

Vacuolization
(%)

32 cases
(45.7%)

5 cases
(7.1%)

-

-

6 cases
(100%)
3 cases
(16.7%)
1 case
(20%)
1 case
(100%)

1 case
(16.6%)

-

-

-

-

-

-

-

1 case
(100%)

-

-

-

-

38 cases
(54.3%)
1 case
(16.6%)
3 cases
(50%)

-

Figure 3:

Figure 4:
Figure 5:
Figure 2: Hypersegmented MK with emperipolesis, background showing erythroid and myeloid precursors and RBCs, Leishman’s stain. 400x
Figure 3: MK with nuclear separation, background showing myeloid and erythroid precursors, Leishman’s Stained BMA.400x
Figure 4: MK with emperipolesis (intermediate normoblast), the background shows erythroid and myeloid precursors, Leishman’s stain
BMA. 400x
Figure 5: MK Hypolobation- single nuclear lobe, background shows platelet clump, erythroid, myeloid precursors, and RBCs, Leishman’s
stain.400x
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Megaloblastic anemia (63.63%) cases predominated the
non-MDS hematological conditions associated with
thrombocytopenia followed by acute leukemia (20.8%)
cases. The similar observation was made by Choudhary et
al where thrombocytopenia was predominantly seen in
megaloblastic anemia (31.7%) followed by acute
leukemia (27.3%) and ITP (23.7%) cases1. Out of 110
cases of thrombocytopenia 56.4% cases were seen in
males which correlated with observations of male
predominance observed by Choudhary et al (61.9%),
Muhury et al (63.2%) and Gupta et al
(58%)1,2,3.Thrombocytopenia
cases
were
widely
distributed in all age groups with two peaks between age
groups 11-20 year (26.36%) and 41-50 year (20.9%). A
study conducted by Muhury et al,however, described
different
observation
with
26.4%
cases
of
thrombocytopenia seen in age <10 years3. MK number
was normal in majority (88.6%) cases of megaloblastic
anemia which was in contrast to the observation of
increased MK number (58.3%) made by Gupta et al3.
Decreased MK number was seen in aplastic anemia
(66.7%) and acute leukemia (100%), which correlated
with findings observed in the study by Vinayakamurthy et
al and Tejinder et al4,5. The occurrence of decreased MK
in acute leukemia may be due to infiltration of bone
marrow by leukemic cells affecting their production or
chemotherapy/radiotherapy/immune-mediated destruction
of MK and the decreased/absent MK in cases of aplastic
anemia may be due to BM suppression/ nucleic acid
synthesis defects. In all 6 (100%) cases of ITP MK
number was increased which was also seen in studies by
Muhury et al (94.7% cases), Gupta et al (82.3%) and
Vinayakamurthy et al2,3,4. An increased number could be
due to immune-mediated destruction of platelets in spleen
and reticuloendothelial system. MK with nuclear
separation was seen in all cases of megaloblastic anemia
followed by bare nuclei (54.3%) and emperipolesis
(45.7%). Choudhary et al noted dysplastic changes in
52.3% cases of megaloblastic anemia with separated
nuclei being commonest and another study by
Vinayakamurthy et al observed that bare nuclei followed
by nuclear separation, immature forms, and hypolobated
forms were commonly noted dysplastic MK changes1,4.
Unlike the observation in the studies by Choudhary et al
and Muhury et al, all acute leukemia cases in our study
had normal MK size and the majority had normal
morphology1,2. MK in ITP cases showed emperipolesis
(100%), separated nuclei (83.3%), hypolobated forms
(50%) and cytoplasmic vacuolization (16.6%). Muhury et
al also observed similar findings of dysplastic changes,
bare nuclei and emperipolesis seen in 89.5%, 84.2% and
42.1% of cases respectively2. Vinayakamurthy et al

observed nuclear separation in 80% cases along with nondysplastic changes like immature and hypolobated
forms4. Emperipolesis, immature forms, cytoplasmic
vacuolization and lack of cytoplasmic budding was also
observed by Rai et al in 68.4%, 100%, 47.4% and 63.2%
cases of ITP respectively6. The presence of immature and
less polypoid forms of MK may be a result of paraapoptotic programmed cell death of mature MK7.
Cytoplasmic vacuolization may be the result of a
degenerative change or an autophagy to maintain cell
metabolism or may be one of the ways to sequester and
degrade specific pathogens. Emperipolesis may be due to
cells taking transmembrane megakaryocyte route to enter
circulation2. MK in aplastic anemia cases were with
normal morphology along with few hypolobated forms
seen. Similar observations were made by Muhury et al in
their study2.

CONCLUSION
MK morphological changes are not uncommon in nonMDS hematological conditions and they should be
considered and given due importance as are erythroid/
Myeloid cell changes given during diagnostic evaluation.

ABBREVIATIONS
MK-megakaryocyte, BMA-bone marrow aspiration,
MDS- Myelodysplastic syndrome, MA-megaloblastic
anemia, ITP-immune thrombocytopenic purpura, AAaplastic anemia, MM-multiple myeloma, GD-Gaucher's
Disease, AML-acute myeloid leukemia, ALL-acute
lymphoblastic leukemia, NHL- non-Hodgkins lymphoma,
Mets- metastatic condition.
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AB ST RA CT
Purpose: With 2.1 million Indiansaffected with HIV, India stands to be having the third
largest HIV epidemic with 4 out of 10 people infected with this deadly virus. The main
cause of this rampant spread of disease is lack of awareness & misconceptions about
HIV/AIDS.
DS. Many studies have reported that early intervention by providing education in
various medical faculty students will help to overcome the negative attitudes/
misconceptions regarding HIV/AIDS. Thus this study was conducted to assess the
knowledge and attitude
itude in the students of various faculty of medicine.
Material and methods: A cross sectional study was conducted including all the 2nd year
MBBS students, Nursing and Physiotherapy students of JNMC, KAHER, Dr. Prabhakar
Kore Hospital and Medical Research Center, Belgaum. A total of 166 MBBS students,
80 Nursing and 50 Physiotherapy students were given the pre
pre-validated, semi structured
questionnaire to answer. Person’s chi-square test & Fisher exact test were used to analyze
the data using SPSS version 20.
Results: Majority of students of all faculties have a basic knowledge of HIV/AIDS, though
the overall percentage of knowledge is comparatively less amongst the physiotherapy
students than nursing and medical students.
Conclusion: Although our study demonstrates
emonstrates an overall satisfactory level of awareness
about HIV/AIDS transmission and prevention; there is a need for such surveys to be
conducted at regular intervals to assess the level of knowledge, awareness and attitude
towards the deadly infection HIV/AIDS,
IV/AIDS, so that appropriate educational programs can be
planned for , to eliminate the misconceptions if any.

Copyright©2018 Soumya S et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
AIDS (Acquired Immune Deficiency Syndrome)
Syndrome is a fatal
illness caused bya retrovirus known as human immuneimmune
deficiency virus (HIV) which breaks down the body’s immune
system, leaving the victim vulnerable to a host of lifethreatening opportunistic infections, neurological disorders and
/or unusual malignancies.1,2 The term AIDS though used
commonly as a synonym to HIV, it actually and correctly
refers to late stage of HIV infection. AIDS has emerged as a
challenge to public health & human rights.3 Once the person is
infected with HIV, he remains infected lifelong. AIDS has
cropped up as a modern pandemic affecting all the countries
throughout the world.
34.2 million people are infected with HIV in 2011 according
accordin to
the current estimates by UNAIDS.2
*Corresponding author: Praful.S.Maste
Department of Microbiology, Neurosurgery, Pharmacology and
Community Medicine, Jawaharlal Nehru Medical College, KLES
Dr. Prabhakar Kore Hospital and Medical Research Center,
KAHER, Belgaum, Karnataka, India

Largest percentage of HIV infected people are known to be
from Sub-Saharan
Saharan African countries.4 More than 90% of HIV
infected belong to six major countries like China, Indonesia,
Myanmar, Thailand, Vietnam and India. In India 21.17 lakh
people are HIV infected according to NACO (National AIDS
Control Organization) in 2015. Within India 3.95 lakh
population infected with HIV live in Andhra Pradesh and
Telangana accounting to be 4th position in HIV burden,
followed by Maharashtra,
rashtra, Karnataka, Gujarat, Bihar and UP.5,6
HIV/AIDS being a sexually transmitted disease is seen to be
majorly affecting the adults in the sexually active age group.
88.55% of HIV infected were found to be of the age group 15
1549 yrs of which 31.8% were of 15
15-29 yrs.2Thus the age group
most vulnerable for HIV infection is 15
15-25 yrs of age. MBBS,
Nursing & Physiotherapy students come under this age group.2
Due to the increasing incidence & prevalence of HIV/AIDS;
WHO has stressed the importance of training in sensitivity,
communication skills and development of compassionate
attitudes towards HIV infected patients in medical curriculum.
As MBBS, Nursing & physiotherapy students being future
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health care providers; they have to have adequate knowledge
about HIV/AIDS so that they can take care and treat HIV
patients and also teach various health personals and general
population. This knowledge of HIV/AIDS is very essential for
them as they can decrease fear and empathizewith the patients
and also help in controlling epidemic particularly by
information, education and communication (IEC)/ behavior
change communication (BCC).

It is seen that majority of students of all faculty have a basic
knowledge of HIV/AIDS, although the overall percentage
of knowledge is comparatively less amongst the
physiotherapy students than nursing and medical students.

Many studies have been conducted by various researchers
concerning about HIV related knowledge and attitudes among
various health professionals and medical students which have
reported that early educational intervention will help to bridge
the gap in knowledge as well as negative attitudes towards
HIV infected.8,9 Considering the above objectives, this study
was conducted to assess and compare the Knowledge,
awareness and attitude towards HIV/AIDS among the Medical,
Nursing & Physiotherapy students.

A study done by Sandeep S et al; at New Delhi, India,
found that MBBS students knowledge regarding AIDS
/HIV was much better than Nursing & Pharmacy students,
which was similar to our study findings.11

MATERIAL AND METHODS
Study design- Cross sectional, open level and unicentric
clinical trial.
Study type- Observational
Study place- Jawaharlal Nehru Medical College, KAHER,
KLE University’s college of Nursing Sciences and KLE
University’s Institute of Physiotherapy, Dr. Prabhakar Kore
Hospital and Medical Research Center, Belgaum.
Study Population- 166 students in 2nd year MBBS, 50 students
in 2nd year Physiotherapy and 80 students in 2nd year nursing,
who were present on the day of data collection were enrolled
for participation in the study.
Sampling method- Universal sampling method
Methodology- All the students were given pretested, semistructured questionnaire which included various aspects about
HIV/AIDS. Students were encouraged to give their frank
opinion and their identities were not disclosed by asking them
not to mention their name/ roll number on the forms. After 45
minutes students were asked to submit their forms individually
on the same day.
Statistical analysis- Data was entered in Microsoft Excel.
Person’s chi-square test & Fisher exact test was used to
analyze the data using SPSS version 20. P-value < 0.05 was
considered as statistically significant.

RESULTS
A total of 166 students from 2nd year MBBS, 50 students from
2nd year Physiotherapy and 80 students from 2nd year Nursing
participated in this study. The mean age group of the students
was 18.9±0.56 years and 97.7% were in the age group of 18-20
yrs in all faculty.Tables 1 to 6 indicate the details of all the
answers for the asked questions by Physiotherapy, Nursing and
Medical students. P value for all the answers compared were
<0.001, indicating it to be statistically significant.

National Behavioral Surveillance Survey (BSS) conducted
on 78,916 Indian Youths (15-24 yrs) by National AIDS
control Organization (NACO) also reported higher
percentage of the students being aware of AIDS/HIV.10

Similar findings to our study was also found by the
Researchers of China, Maimaiti et al; in their study also
found that knowledge about HIV/AIDS among medical
students was higher compared to non-medical students.12
The reason for medical students having more Knowledge,
awareness about HIV/AIDS could be due to their early
exposure to the topics of the same in their curriculum
almost in all the subjects they study.
These results accentuate the need of periodic academic
educational activities/ programs in the form of seminars,
CME’s etc. in school/ colleges in countries like ours where
prevalence and incidence of HIV/AIDS is high; so that
children are provided with information about HIV/AIDS
and thus help them to act and behave accordingly.
Study results also suggest the need for sex education in
schools/ colleges so that children are familiar with sexuality
and puberty related issues. Also emphasizes the need to
introduce specific lessons/chapters in school on sex
education and HIV/AIDS topics in their curriculum which
will surely help in preventing pandemic in a large extent by
eliminating the misconceptions and by increasing
awareness about it.
CONCLUSION
Although our study demonstrates an overall satisfactory
level of awareness about HIV/AIDS transmission &
prevention, there is a need for such surveys to be conducted
at regular interval to assess the level of Knowledge,
awareness & attitude towards the deadly infection
HIV/AIDS, so that appropriate educational programs can be
planned for, to eliminate misconceptions if any.

Table 1 Awareness about HIV/AIDS
Faculty
Physiotherapy
Nursing
Medical
Total

Awareness of HIV/AIDS
Yes (%)
No (%)
28(56)
22(44)
69(86.2)
11(13.8)
164(98.8)
2(1.2)
261(88.2)
35(11.8)

Total
50
80
166
296

Chisquare test: P<0.001
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Table 2 Knowledge about modes of Transmission
Questions

Faculty
Nursing
Don’t know
No (%)
(%)
1(1.2)
4(5)

Physiotherapy

Knowledge about modes
Yes (%)
of Transmission
Unsterile needles
0
Shaving with same blade,
4(8)
razor
Tattooing with
0
contaminated Needle
IV drug use Routes of
1(2)
transmission
Mother to child
1(2)
Unprotected sex
9(18)
Unsafe blood transfusion
0
Through breast feeding
0
By Hand shake
2(4)

Medical

p-Value

48(96)

Don’t
know (%)
2(4)

162(97.6)

2(1.2)

Don’t know
(%)
2(1.2)

40(80)

6(12)

59(73.8)

7(8.8)

14(17.5)

143(86.1)

16(9.6)

7(4.2)

<0.001

48(96)

2(4)

73(91.2)

2(2.5)

5(6.2)

160(96.4)

2(1.2)

4(2.4)

<0.001

49(98)

0

56(70)

7(8.8)

17(21.2)

159(95.8)

2(1.2)

5(3)

<0.001

48(96)
39(78)
46(92)
50(100)
29(58)

1(2)
2(4)
4(8)
0
19(38)

73(91.2)
75(93.8)
72(90)
46(57.5)
7(8.8)

4(5)
2(2.5)
3(3.8)
18(22.5)
70(87.5)

3(3.8)
3(3.8)
5(6.2)
16(20)
3(3.8)

161(97)
165(99.4)
165(99.4)
100(60.2)
2(1.2)

3(1.8)
1(0.6)
1(0.6)
40(24.1)
162(97.2)

2(1.2)
0
0
26(15.7)
2(1.2)

<0.001
<0.001
<0.001
<0.001
<0.001

No (%)

Yes (%)
71(93.8)

Yes (%)

No (%)

<0.001

Table 3 Knowledge about mode of Prevention of spread of HIV/AIDS infection
Questions
Knowledge about
HIV/AIDS Prevention
Avoid multiple
partners/Single faithful
partner
Consistent use of condom
By use of OCP
By use of IUD’s
Use of New syringe/ needle
for each patient
By safe Blood transfusion
By abstinence
By use of gloves

Physiotherapy
Don’t know
Yes (%) No (%)
Yes (%)
(%)

Faculty
Nursing
Don’t know
No (%)
(%)

Medical
Yes (%)

No (%)

Don’t know
(%)

p-Value

42(84)

6(12)

2(4)

63(78.8)

2(2.5)

15(18.8)

148(89.2)

13(7.8)

5(3)

<0.001

48(96)
49(98)
37(74)

0
0
5(10)

2(4)
1(2)
8(16)

23(28.8)
43(53.8)
73(91.2)

2(2.5)
6(7.5)
5(6.2)

55(68.8)
31(38.8)
2(2.5)

55(33.1)
65(39.2)
153(92.2)

77(46.4)
82(49.4)
5(3)

33(19.9)
18(10.8)
8(4.8)

<0.001
<0.001
<0.01

36(72)

2(4)

12(24)

65(81.2)

12(15)

3(3.8)

142(85.5)

19(11.4)

5(3)

<0.001

32(64)
16(32)
15(30)

15(30)
9(18)
0

3(6)
25(50)
35(70)

64(80)
63(78.8)
59(73.8)

10(12.5)
7(8.8)
2(2.5)

6(7.5)
10(12.5)
19(23.8)

150(90.4)
128(77.1)
127(76.5)

8(4.8)
21(12.7)
14(8.4)

8(4.8)
17(10.2)
25(15.1)

<0.001
<0.001
<0.001

Table 4 Knowledge about Treatment available for HIV/AIDS and chances of acquiring opportunistic infections
Questions

Faculty
Nursing

Physiotherapy

Knowledge about Treatment available
for HIV/AIDS and chances of acquiring Yes (%)
opportunistic infections.
HIV is not curable
48(96)
Knowledge regarding maintenance of
39(78)
confidentiality in HIV testingKnowledge regarding ICTC center
46(92)
availability
PEP can terminate the HIV transmission,
39(78)
if prescribed within schedule time
Good nutritional status is very important
from the time a person is infected with
48(96)
HIV
HIV/AIDS patients are more prone to
36(72)
opportunistic infection
Does HIV predispose to TB
1(2)
Is it possible to maintain normal life with
10(20)
antiretroviral therapy?

No (%)

Don’t
Yes (%)
know (%)

No (%)

Medical
Don’t know
Yes (%)
(%)

No (%)

Don’t know
(%)

p-Value

2(4)

0

46(57.5)

3(3.8)

31(38.8)

134(80.7)

6(3.6)

26(15.7)

<0.001

8(16)

3(6)

24(30)

4(5)

52(65)

117(70.5)

13(7.8)

36(21.7)

<0.001

1(2)

3(6)

13(16.2)

7(8.8)

60(75)

93(56)

18(10.8)

57(33.1)

<0.001

8(16)

3(6)

49(61.2)

11(13.8)

20(25)

123(74)

5(3)

38(22.9)

<0.01

1(2)

1(2)

46(57.5)

2(2.5)

31(38.8)

136(81.9)

3(1.8)

27(16.3)

<0.001

7(14)

7(14)

22(27.5)

16(20)

42(52.5)

124(74.7)

16(9.6)

26(15.7)

<0.001

37(74)

12(24)

22(27.5)

22(27.5)

36(45)

116(69.9)

18(10.8)

32(19.3)

<0.001

28(56)

12(24)

50(63.3)

17(21.5)

12(15.2)

145(87.3)

9(5.4)

12(7.2)

<0.001

Table 5 Your behavior as health care worker towards HIV infected patients
You as health care
worker would
Will you isolate an
HIV-infected person
Will you treat an HIV
infected differently

Faculty
Nursing

Physiotherapy
Don’t
Yes (%)
know (%)

Yes (%)

No (%)

7(14)

43(86)

0

6(12)

44(88)

0

Medical

p-Value

Don’t know
(%)

Yes (%)

No (%)

Don’t know
(%)

41(51.2) 25(31.2)

14(17.5)

39(23.5)

115(69.3)

12(7.2)

<0.001

30(37.5) 41(51.2)

9(11.2)

39(23.5)

117(70.5)

10(6)

<0.001

No (%)

Table 6: Knowledge about treating HIV infected patients.
As a health care provider, whom would you refer the HIV
Total no. of students who answered
infected patients to
ICTC center
121
Government hospital
39
Treat yourself
35
Don’t know
101
Total
296
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Percentage
40.9
13.2
11.8
34.1
P value <0.001

International Journal of Current Advanced Research Vol 7, Issue 4(B), pp 11412-11415, April 2018

References
1.

2.

3.

4.

5.

6.

World Health Organization (WHO) Expert
Committee
on
Venereal
Diseases
and
Treponematoses. Sixth report. World Health Organ
Tech Rep Ser. 1986; 736:1-141.
Park K. Epidemiology of communicable diseases.
Park’s textbook of preventive and social medicine.
22nd ed. Jabalpur: M/s. Banarasidas Bhanot
Publishers; 2013. p. 316-28.
Kumar P, Pore P, Patil U. HIV/AIDS related KAP
among high-school students of municipal corporation
school In Pune. - An Interventional Study. National
Journal of Community Medicine. 2012; Vol 3(1):749.
Press release and UNAIDS ‘GAP Report” Available
at:http://www.unaids.org/en/resources/presscentre/pre
ssreleaseandstatementarchive/2014/july/2014071
6prgapreport. Accessed on 3 March 2017.
India HIV estimate 2015 technical report. Available
at:
http://www.naco.gov.in/sites/default/files/
India%20HIV%20Estimations%202015.pdf.
Accessed on 7 March 2017.

India - HIV AIDS Asia Pacific Research Statistical
Data.
Available
at:
aidsdatahub.org/countryProfiles/India. Accessed on 9 March 2017.
7. World Health Organization - South East Asia Region.
Enhancing the Role of Medical Schools inSTI/HIV
and TB control. WHO project ICP RHR 001. 2000;
(118):10-2.
8. Malviya A, Singh D, Simhal B, Tiwari S. Awareness
of Hiv / Aids Among First Year Medical
Undergraduates : - A Pilot Study. Glob J Res Anal.
2016;5(3):207-9.
9. Biradar SM, Kamble VS, Reddy S. Study to assess
awareness about HIV/AIDS among medical students.
Int J Community Med Public Heal. 2016;3(1):62-4.
10. National Behavioural Surveillance Survey (BSS):
2006. National AIDS Control Organization, Ministry
of Health and Family Welfare, Government of India,
New Delhi; 2008.
11. Sachdeva S, Malik JS, Sachdeva R, Sachdev TR.
HIV/AIDS knowledge among first year MBBS,
Nursing, Pharmacy students of a health university,
India. J Fam Community Med 2011; 18:155-8.
12. Maimaiti N, Shamsuddin K, Abdurahim A, Tohti N,
Memet R. Knowledge, attitude and practice regarding
HIV/AIDS among university students in Xinjiang.
Glob J Health Sci 2010; 2:51-60.

How to cite this article:
Soumya S et al (2018) 'Knowledge, Awareness & Attitude Towards Hiv/Aids Among Medical Students, Nursing &
Physiotherapy Students: A Cross-Sectional Study', International Journal of Current Advanced Research, 07(3),
pp. 11412-11415. DOI: http://dx.doi.org/10.24327/ijcar.2018.11415.1974

*******

11415

International Journal of Medical Science and Education
An official Publication of Association for Scientific and Medical Education (ASME)
pISSN- 2348 4438 | eISSN-2349- 3208
Original Research Article
ASSESSMENT OF EDUCATIONAL ENVIRONMENT OF UNDERGRADUATE MEDICAL
STUDENTS USING DREEM (DUNDEE READY EDUCATION ENVIRONMENT MEASURE)
QUESTIONNAIRE” –A CROSS SECTIONAL STUDY.

www.ijmse.com

Dr. Gudadappanavar . A.M1, Dr. Jabannavar . B.V2*, Dr.Shukla. G3
1.Assistant Professor, Department of Pharmacology,2. Associate Professor, Department of Biochemistry,
3. Post graduate, Department of Pharmacology, J.N.Medical College, KLE Academy of Higher
Education And Research (Deemed to be University) Belagavi. Karnataka, India
*Corresponding author - Dr. Jabannavar. B. V
Email id - vanishreejabannavar@gmail.com
Received:16/02/2018
Revised:25/05/2018
ABSTRACT

Accepted:19/06/2018

Background: The Dundee ready education environment measure is a highly generic and internationally
validated study tool used to assess student perception about their educational environment. Being in
medical teaching profession we are concerned about student‟s views on these aspects. So far, literature
search has shown that no such studies have been done in this part of the state. Aim: To assess the
Educational Environment using DREEM and to compare students' response assessed by this on the basis
of the year of study, gender and to identify areas of strengths and weaknesses in the current educational
environment. Methods: The questionnaire was designed so as to collect the medical undergraduate
student‟s perception on the following aspects like learning perception of teachers, academic self
perception, perception of atmosphere, and students social self perception. The students were asked to
read each question and to respond using a 5point Likert scale. The data was analysed using descriptive
statistics like percentages and mean. Student „t‟ test was used for the comparison of the scores between
the gender and scores between different years of study. P < 0.05 was considered to be statistically
significant. Results: The mean score of overall DREEM questionnaire was 116.22±18.86 and it was on
the higher side with 2nd year MBBS students (119.9±16.08) and lowest was with 1st year students.
(p<0.05). Conclusion: Our study concluded that the overall perception of our students regarding
educational environment was positive. The highlights of our study can be addressed with positive
perception in order to improve and strengthen the educational environment in our institute.
Keywords: Learning, Education Environment, Dundee Ready Education Environment (DREEM)
Questionnaire, Teachers, Social Perception
INTRODUCTION
The “educational environment” (EE) is defined as
everything that happens within the classroom,
department, faculty or university and is crucial in
determining the success of undergraduate medical

education. (1) Educational and professional
environments for medical students across the world
are considered highly stressful. The educational
environment (EE) is one of main factors that
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regulates student learning and is often employed for
evaluation of medical education programmes. (2) The
quality of educational environment reflects the
quality of the curriculum. (3) Various methodologies
have been utilised to investigate educational climate.
There are other related tools including the pre-cursor
to the DREEM, the MEEM (Medical Education
Environment Measure) and several subsequent tools
that have been designed to measure the educational
environment in specific post-graduate medical
settings for example, the PHEEM (Postgraduate
Hospital Educational Environment Measure),
STEEM (Surgical Theatre Educational Environment
Measure) and ATEEM (Anaesthetic Theatre
Educational Environment Measure). (4)
Educational and professional environments for
medical students across the world are considered
highly stressful. (5, 6) The educational environment
(EE) is one of main factors that regulates student
learning and is often employed for evaluation of
medical education programmes. It is more specific
on medical and healthcare-related programmes.
Being in medical teaching profession we are
concerned about student‟s views on these aspects.
The learning environment acts as a hidden curriculum
with a major impact on student's learning. An
excellent environment is reflective of a quality
curriculum.
The Dundee ready education environment measure is
a highly generic and internationally validated study
tool used to assess student perception about their
educational environment. (7, 8) The DREEM was
developed to evaluate the educational environment in
undergraduate medical education institutions and has
recently been recommended as the most suitable tool
for educational purpose. It has been translated into
various languages and used in different countries. (5)
It is used as an evaluation measure to diagnose
deficiencies in the current educational environment,
to compare different groups‟ experiences with the
educational environment, and to compare actual
experiences of the educational environment with an
ideal/expected in the same group. It has also been
used to examine the relationship between the
educational environment and other measures. (5)

So far, literature search has shown that very few
studies have been done in this part of the state. And
even study using DREEM questionnaires has not
been done in our setup. So we undertook this study to
assess
the
Educational
Environment
of
Undergraduate Medical students using DREEM
(Dundee Ready Education Environment Measure)
and also to compare students‟ response assessed by
Dundee Ready Educational Environment Measure on
the basis of the year of study, gender and to identify
areas of strengths and weaknesses in the current
educational environment. Hence we planned to
assess the educational environment of undergraduate
medical students using DREEM questionnaire.
MATERIALS AND METHODS
Method of collection of data
Informed and written consent was taken from all the
students involved in the study. The questionnaire was
designed so as to collect the medical undergraduate
student‟s perception on the following aspects like
learning perception of teachers, academic selfperception, perception of atmosphere, and students
social self-perception. The students were asked to
read each question (total 50) and to respond using a
5point Likert scale ranging from strongly agrees to
strongly disagree (4=strongly agree, 3=agree,
2=uncertain, 1=disagree, 0=srongly disagree). The
negative statements were scored in reverse. 50 item
DREEM has a maximum score of 200. Higher the
score, better and favourable is the educational
environment.
LIST OF QUESTIONS. (7, 8)
Sl no.

Questions

1.

I am encouraged to participate in class
discussion

2.

The teachers are knowledgeable

3.

There is good support system for students
who get stressed

4.

I am too tired to enjoy the course
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5.

Learning strategies that worked for me
before medical school continue to work for
me now also

26.

Last year‟s work has been
preparation for this year‟s work

6.

The teachers adapt patient centered approach
towards students

7.
8.

a

good

27.

I am able to memorize all I need

28.

I seldom feel lonely

The teaching is often stimulating

29.

The teachers are good at providing feedback
to students

The teachers reticule and dismiss the
students

30.

There are opportunities for me to develop
my interpersonal skills

31.

I have learned a lot about empathy in my
profession

9.

The teachers are authoritarian.

10.

I am confident about my passing this year

11.

The atmosphere is relaxed during ward
teaching

32.

The teachers provide constructive criticism
here

12

The course content is well time tabled.

33.

I feel comfortable in class socially

13.

The teaching here is student centered.

34.

The atmosphere
seminars/tutorials

14.

I am rarely bored on this course
35.

I find the experience here as disappointing

15.

I have good friends in this college
36.

I am able concentrate well

16.

The teaching here helps to develop my
competence.

37.

The teachers give clear examples

17.

Cheating is a problem in this medical school

38.

I am clear about the learning objectives of
the course

18.

The teachers have good communication
skills with patients

39.

The teachers get angry during teaching
sessions

40.

The teachers are well prepared for their
classes

is

relaxed

during

19.

My social life is good

20.

The teaching is well focused

21

I feel I am being well prepared for my
profession

41.

My problem solving skills are being well
developed here

22

The teaching is sufficiently concerned to
develop my confidence

42.

The enjoyment outweighs the stress of the
course

23.

The atmosphere is relaxed during lectures

43.

The atmosphere motivates me as a learner

24.

The teaching time is put to good use

44.

The teaching here encourages me to be an
active learner

25.

The teaching
learning

45

Much of what I have to learn seems relevant
to a career in healthcare

over-emphasizes

factual
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46

My accommodation is pleasant

47.

Long term learning emphasizes over short
term

48.

The teaching is too teacher-centred

49.

I feel able to ask the questions I want

50

The students irritate the teachers

Statistical Analysis plan: The data was analysed
using descriptive statistics like percentages and mean.
Student „t‟ test was used for the comparison of the
scores between the gender and scores between
different years of study. All of data was analysed
using SPSS (version 23) and all the graphs were
made using graph pad prism 6 and P < 0.05 was
considered to be statistically significant.
RESULTS
The DREEM questionnaire were given to students of
all the phases of MBBS course and the perception of
these students towards validated DREEM
questionnaire were evaluated.
Of the 628 participants 189 were from 1st year, 172
from 2nd year. 153 from 3rd and 114 were from final
year MBBS. 328/600 (52.2%) were male and
295/600 (47%) were females. The data from 5

students (0.8%) was incomplete. The mean score of
overall DREEM questionnaire was 116.22±18.86. we
undertook standard measures to maintain fair
consistency in the responses for subscales of DREEM
questions.
The mean DREEM score of male student was higher
than that of female students (117.92±18.78 v/s
114.41±18.92) and there was no much significant
difference. The students perception on various
domain were evaluated on the following aspects like
perception of learning, academic self perception,
perception of faculty, perception of atmosphere, and
students social self perception. Viewing the
comparison of each subscale it was observed that
perception of students towards learning and
perception towards course organizers, social self
perception and perception of atmosphere were found
to be significant. (p<0.001).
Only domain that fail to show significant result was
students‟ academic self perception (p=0.004).
The overall mean DREEM score was 111.5±23.82
for 1st year students, 119.9±16.08 for 2nd year,
116.1±16.36 in 3rd year, 118.7±14.69 in 4th which
gives significant results (p<0.001). it was found that
the total DREEM score was on the higher side with
2nd year MBBS students (119.9±16.08) and lowest
was with 1st year students.

Table I: Demographic details of the students.

MALE
FEMALE
NOT AVAILABLE
TOTAL

TOTAL (%)

1ST YEAR (%)

2ND YEAR
(%)

3RD YEAR
(%)

4TH YEAR (%)

328 (52.2%)

76 (40.2%)

120 (69.8%)

82 (53.6%)

50 (43.9%)

295 (47%)

112 (59.3)

52 (30.2%)

71 (46.4%)

60 (52.6%)

5 (0.8%)

1 (0.5%)

0

0

4 (3.5%)

628 (100%)

189 (100%)

172 (100%)

153 (100%)
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Table II: Differences in mean DREEM domain and total scores between students according to sex. Analysis
done by independent samples t-test.

Domains

Total students
(n=628)
Mean ± SD

Males (n=328)

Females (n=295)

Mean ± SD

Mean ± SD

P value

Domain 1: perception of
learning

27.8±5.69

28.51±5.87

27.04±5.39

0.001

Domain 2: perception of
course organizers

25.64±4.95

25.99±5.19

25.27±4.68

0.071

Domain 3: academic self
perception

18.28±4.05

18.59±4.12

18±3.94

0.070

Domain 4: perception of
atmosphere

28.02±5.34

28.34±5.19

27.66±5.51

0.11

Domain 5: social self
perception

16.47±3.64

16.48±3.68

16.44±3.6

0.88

Total DREEM Score

116.22±18.86

117.92±18.78

114.41±18.92

0.021

Table III: Comparison among all four years (total DREEM score) by using one way ANOVA.
1st year

2nd year

3rd year

4th year

Mean ± SD

Mean ± SD

Mean ± SD

Mean ± SD

Domain 1:
perception of
learning

26.46±6.76

29.1±5.01

27.9±5.57

27.95±4.25

<0.001*

Domain 2:
perception of course
organizers

24.37±6.01

26.01±4.43

26.29±4.72

26.34±3.48

<0.001*

Domain 3: academic
self perception

17.95±4.62

19.17±3.35

17.66±4.33

18.32±3.37

0.004

Domain 4:
perception of
atmosphere

26.93±6.11

29.28±4.93

27.62±5.14

28.46±4.36

<0.001*

Domain 5: social self
perception

15.8±4.08

16.33±3.32

16.63±3.59

17.6±3.09

<0.001*

Total DREEM Score

111.5±23.82

119.9±16.08

116.1±16.36

118.7±14.69

<0.001*

Domains

P value

*p<0.05
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Graph 1 : Details of DREEM score of all the Domains and total DREEM score.
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following aspects like perception of learning,
academic self perception, perception of faculty,
perception of atmosphere, and students social self
perception.
In our study, highest score was reported in the
domain of perception of atmosphere with 2nd year
students (p value <0.001) indicating students‟
satisfaction towards learning atmosphere. Newer
learning environment and away from home for 1st
year preclinical students and for final year clinical
students ,the vast clinical curriculum, examination
stress, with application of clinical knowledge could
be the reason for their less positive response.
The next better score was observed in domain
„perception of learning‟ and this one was too towards
positive side with p <0.001. Students agreed that they
were encouraged to participate in teaching sessions,
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teaching was well focused and students centred, they
were clear about their learning objectives and were
able to develop the desired competence. However
Students felt that teaching in our institute
overemphasizes evidence based medical education.
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Abstract

Conclusion: Importance of training the undergraduates

Purpose: BMW management is a team work requiring

about BMW needs to be emphasized. Strict supervision

cooperation and coordination of doctors to ward boys. An

and surveillance should be done on day-to-day basis to see

undergraduate student being the future doctors; are

that

exposed to various BMW during their course of training

undergraduates in BMWM before their clinical postings

in hospital. Hence adequate and appropriate knowledge

should be made mandatory.

about proper handling methods of BMW in them is a must

Keywords:

so that they not only are protected themselves but also

management, KAP, MBBS students.

protect the community from hazards of BMW. This study

Introduction

was conducted to understand the awareness about BMW

Biomedical Waste (BMW) is defined as any waste that is

among the undergraduates so that if unsatisfactory-

generated during diagnosis, treatment/ immunization of

appropriate measures can be taken to improvise at the

humans or animals or in the research activities pertaining

earliest.

to or in the production or testing of biological including
nd

conducted including all the 2

year MBBS students of

are

followed

Biomedical

properly.

Waste,

Training

Biomedical

of

waste

categories viz General waste, Infectious waste, Sharps,
Pharmaceutical waste, Pressurized containers. It includes

JNMC, KAHER, Dr. Prabhakar Kore Hospital and

various

Medical Research Center, Belgaum. A total of 157 MBBS

Government of India’s biomedical waste management and

students were given the pre-validated, semi structured

handling rules 1998.1

questionnaire to fill. Percentage was used to analyze the

With increasing number of Hospitals/ Nursing homes day

data.

by day production of BMW has increased. It is estimated

Results: A total of 157 undergraduate MBBS students

that about 1 to 2 kg of waste is generated per bed per day,

took part in the study. Results show that majority of the

which accounts to 3 million ton of waste per year and 8%

students had a good knowledge about BMW & its

annually in India.2 Of the total waste produced by

management and also knew about the color coding for the

hospitals 75-90% is general and non-hazardous and the

segregation of the same.

remaining 10-25% is infectious waste carrying high

categories

mentioned

potential of infection and injury.3
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Material and methods: A cross sectional study was

policies
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In July 1998, Government of India has framed rules

Study Population- 157 students in 2nd year MBBS, who

through the ministry of Environment and Forest (MOEF)

were present on the day of data collection were enrolled

so as to form uniform guidelines, code of practices for the

for participation in the study.

whole nation to follow regarding Biomedical waste

Sampling method- Universal sampling method

segregation, storage, transport, treatment and disposal at

Methodology- All the students were given pretested,

each level. Amendment of this rules was done

semi-structured questionnaire after explaining the purpose

subsequently in June 2000, September 2003 and 2011.4

of the study in detail.

The main aim of this rule/ law was to reduce waste

Questionnaire included various aspects about BMW and

generation, to ensure its proper collection, handling with

BMWM. Students were encouraged to give their frank

safe disposal.

opinion and their anonymity was maintained by asking

Even with all these rules laid down by the government,

them not to mention their name/ roll number on the forms.

not all hospitals/ nursing homes follow them. Due to

After 45 minutes students were asked to submit their

which the BMW has become a threat to not only health

forms individually on the same day.

care providers but also to community.

Statistical analysis- Data was entered in Microsoft Excel.

BMW management is a team work requiring cooperation

Percentage was used to analyze the data.

and

Results:

coordination

of

doctors

to

ward

boys.

An

undergraduate student being the future doctors; are

A total of 157 undergraduate MBBS students took part in

exposed to various BMW during their course of training

the study. Tables 1, 2 and 3 represent the responses for

in hospital. Hence adequate and appropriate knowledge

various questions related to Knowledge, attitude &

about proper handling methods of BMW in them is a must

practice of BMW & BMWM among the students. Results

so that they not only are protected themselves but also

show that majority of the students had a good knowledge

protect the community from hazards of BMW.

about BMW & its management and also knew about the

A number of studies are done in various states of India,

color coding for the segregation of the same.

which have revealed that awareness about BMW among
the health professionals is unsatisfactory.5,6,7 Thus this
study was conducted to understand the awareness about
BMW among the undergraduates so that if unsatisfactoryappropriate measures can be taken to improvise at the
earliest.
Material and Methods
Study design- Cross sectional.
Study type- Observational
Study place- Jawaharlal Nehru Medical College, KAHER,
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Table no 1: Response on knowledge assessment regarding bio-medical waste management
Sl.no

Questions regarding knowledge assessment on BMWM

Yes

No

n= 157(%)

n= 157(%)
14 (9)

1

Definition of Bio Medical Waste (BMW)

143 (91)

2

Awareness of BMW Rule/Act, 1998

35

(22)

122 (78)

3

Awareness about Bio-Hazard Symbol

96 (61)

61 (39)

4

Trained in Bio-medical waste management

27 (17)

130(83)

5

Knowledge about all healthcare wastes being hazardous

36(23)

121(77)

6

Knowledge about the existence of Waste Management Plan and Team

148(94)

9 (6)

in their university
7

Knowledge about BMW categories color coding

124 (79)

33 (21)

8

Knowledge about diseases transmitted by BMW

136 (86.6)

21(13.4)

8

Knowledge dispose of BMW

38(24.2)

119(75.8)

9

Knowledge about segregation of biomedical waste according to

127(80.8)

30(19.2)

146(92.9)

11(7.1)

Correct answer

Wrong
answers
11(7.1)

different categories
10

Knowledge about existence of any guideline for color coding at the
hospital and college they are working.

11

Knowledge about the type of BMW disposal method followed at their
hospital.(Correct answer- Incineration)

146(92.9)

Table no 2: Response on Attitude assessment regarding bio-medical waste management
Sl.no

1.

Questions regarding knowledge assessment on BMWM

Do you know the meaning of “Universal precaution” which is to be

YES

NO

n= 157(%)

n= 157(%)

149(94.90)

8(5.09)

156(99.36)

1(0.63)

Do you think needle stick & sharps injury to health care providers need
to be reported?

© 2018 IJMSIR, All Rights Reserved
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followed while handling any sample?
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3.

Do you think waste management is part of your duty as a doctor?

153(0.97)

4(2.54)

4.

Is HBV vaccination a must for those handling BMW?

147(0.936)

10(6.36)

5.

Do you think your knowledge regarding biomedical waste management

41(26.11)

116(73.88)

131(0.83)

26(16.56)

is adequate?
6.

Are you willing to attend any training programs on biomedical waste
management if arranged for to enhance & upgrade your knowledge
about the same?

Table no 3: Response on Practice assessment regarding bio-medical waste management
Sl.no

1.

Questions regarding knowledge assessment on BMWM

Correctly
answered

Wrongly
answered

n= 157(%)

n= 157(%)

contaminated

74(47.13)

83(52.87)

Where do you dispose expired drugs/chemical wastes/cytotoxic

53 (33.75)

104(66.25)

63(40.12)

94(59.88)

34 (21.65)

123(78.35)

30(19.10)

127(80.9)

Where

will

you

dispose

blood

cotton/gauze/bandages?
Correct ans- Yellow plastic bag
2.

drugs?
Correct ans-Black plastic bag
3.

Where

do

you

dispose

sharps

waste

like

destroyed

needles/ampules/glass vials?
Correct ans-Puncture proof container
4.

Where will you dispose the hazardous liquid waste?
Correct ans-Black plastic bag

5.

Where will you discard used rubber materials like tubing’s,
catheters, gloves

© 2018 IJMSIR, All Rights Reserved
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Discussion

20.23% & 26% in a study done by Joe et al;13,14 while the

In this study, MBBS students were assessed for their

findings matched to the one done by Prakriti.V et al;

Knowledge, attitude & practice of BMW & BMWM.

showing 56.75% to be aware of this colour code

Interestingly study revealed that majority of them had

segregation.9

good knowledge & were aware of the topic and its

Conclusion

importance.

Undergraduates being the future health care providers;

In our study only 22% of MBBS students were aware of

they need to understand the importance of Biomedical

BMW rule/ act 1998, unlike in a study done by Saini et al;

waste management in their work setup. Hence importance

and Prakriti.V et al; where 99.1% & 42% of the MBBS

of training the undergraduates about BMW needs to be

students were aware about the law.8,9 This gap in the

emphasized. Strict supervision and surveillance should be

knowledge could be due to the difference in exposure to

done on day-to-day basis to see that policies are followed

topics among the undergraduates.

properly. Training of undergraduates in BMWM before

79% of the students know about the different categories of

their clinical postings should be made mandatory. Though

BMW which is high as compared to the study done by

there are topics on BMWM in Community medicine and

Bhardwaj. M et al; & Prakriti.V et al; showing 28% &

Microbiology subjects, they is very little information

59% respectively & this difference may be due to the

mentioned about the hazards of ill management of BMW,

quality of training the students have received at their

which is very essential for undergraduates to know so that

institute.9, 10

they can act accordingly. This can be still more made

Awareness regarding health hazards caused due to

impactful by conducted periodic training programs, CME,

improper BMWM among the study participants was found

lectures

to be 86.6% which is similar to the study findings of

segregation and color coding. There is also need of

Prakriti.V et al;(85%) but in contrast to 100% awareness

forming a strict regulatory body at the apex level so that

among the study population in a study by Narang et al;.9,

they supervise and check all the hospitals/ nursing homes

93.6% of the study participants were aware of the

at regular intervals about their following of proper

importance of HBV vaccination for those handling BMW

segregation, disinfection, storage, transport and disposal

in this study. These findings were similar to that done by

of BMW. Above all the measures, there is the requirement

Bhardwaj et al; where 94% were aware of the same,9

of motivation among the health care providers for routine

while 58% & 74% of the study group knew about the

practice of BMWM.

importance in the studies done by Makadia JS etal; &

Funding: No funding sources

Prakriti.V et al; respectively.9,
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Werner’s syndrome: A case report and review of
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ABSTRACT
Werner’s Syndrome also known as Pangeria is an autosomal recessive disorder characterized by premature aging,
increased risk of malignancies and atherosclerosis. The Global incidence rate is less than 1 in 100,000 live births. The
incidence is higher in Japan and Sardinia affecting 1 in 20,000 – 40,000 live births and 1 in 50,000 live births respectively.
Individuals with this disorder typically grow and develop normally until they reach puberty. Affected individual usually
do not have a growth spurt, resulting in short stature. The characteristic aged appearance typically begins to develop
when they are in their twenties and includes graying and loss of hair, a hoarse voice, and thin, hardened skin. They may
also have a facial appearance described as “bird-like facies.” Werner’s Syndrome has been described as “Caricature of
ageing” by Epstein et al. 1996. An OMIM number # has been assigned to Werner’s Syndrome with phenotype MIM
number 277700 (OMIM#277700).
Key words: Pangeria; Premature ageing syndrome; Bird like facies; OMIM277700

INTRODUCTION
Werner’s Syndrome (WS) is an autosomal recessive
disorder affecting the connective tissue of the whole
body. It is also known as Progeria adultorum and Pangeria.
Werner’s Syndrome is considered one of the genomic
instability syndromes. It is characterized by short stature,
senile appearance, cataracts, joint contractures, early
menopause, and premature arteriosclerosis, Scleroderma
like features, premature canities, baldness, ulceration
and increased risk of malignancy.
The highest incidence of WS reported is in Japanese
patients (1000 of 1300 cases reported worldwide). We
report a 33 year old male patient presenting to our
outpatient department with history of keratosis over
both the feet.

CASE REPORT
A 33 year old unmarried male presented with history of
painful lesions over pressure bearing areas of both the

feet since 5 years. Patient gives history of hoarseness
of voice since 6 months. He had undergone surgery for
cataract 10 years back. Patient had shown to a surgeon
where he had advised a Doppler study for both the
limbs one month back. The Doppler study showed early
arteriosclerotic changes of both lower limbs. Venous
system was normal.
Patient was born of consanguineous marriage. He has
one female sibling affected with similar disease. On
physical examination the skin over both the limbs were
shiny, with mottled pigmentation couldn’t pinched
off (Fig. 1). Multiple hyperkeratotic lesions were seen
over pressure bearing areas of both the limbs (Fig. 2).
Contractures were seen over toes of both the feet but
more on left feet. The trunk was normal. There was
premature greying of eyelashes (Fig. 3) with receding
scalp hair (Fig. 4). Biopsy was taken from the skin over
left leg.
Histopathology showed sparse superficial perivascular
and periappendageal lymphohistiocytes with occasional
plasma cells. There is marked thickening of collagen

How to cite this article: Taj FT, Vupperla D, Raichur S, Ardeshana J. Werner’s syndrome: A case report and review of literature. Our Dermatol Online.
2018;9(2):148-151.
Submission: 30.08.2017;

Acceptance: 25.11.2017

DOI: 10.7241/ourd.20182.10

© Our Dermatol Online 2.2018

148

www.odermatol.com

Figure 1: Scleroatrophy of skin on dorsum of both the feet.

Figure 3: Premature greaying of eyelashes.

Figure 2: Keratoses at pressure points on both the feet.

Figure 4: Recession of Scalp hair.

bundles in upper reticular and papillary dermis. The
thickened bundles are closely packed so as to give
hyalinised appearance. The upper dermis shows
telangiectasia.

females in equal numbers. The disorder frequency has
been estimated at 1 to 20 per one million individuals
in the Unites States. In the Japanese population it is 1
per 20,000 to 1 per 40000.

DISCUSSION

Werner Syndrome is caused by null mutations of
WRN gene located on the short arm of chromosome
8 (8p12- 11.2) [3]. More than 80 different mutation
of WRN gene have been identified. WRN gene codes
for a member of Rec Q family of DNA helicases [7].
The disease is associated with abnormal metabolism
of connective tissue. There is excessive synthesis of
collagen I and III which is dependent on increased
mRNA levels. Fibroblasts exhibit genomic. Instability,
increased sensitivity to DNA damaging agent,
lengthened S phase, accelerated replicative senescence.

Werner’s syndrome was first described by Otto Werner at
1904 [1]. He reported four cases of brothers and sisters,
where he observed juvenile cataract, Pachyderm like
alteration of the extremities, small stature, premature
ageing of the face, juvenile grey hair and genital
hypoplasia. In 1934, Oppenheimer and Kugel [2]
described additional endocrine abnormalities such as
osteoporosis and type 2 diabetes mellitus. The diagnostic
criteria proposed for Werner syndrome by International
registry for Werner syndrome 2000- 2005 given in Table 1.
Werner’s syndrome is a genetic disorder transmitted in
an autosomal recessive pattern that affects males and
© Our Dermatol Online 2.2018

Chromosomal instability including dysfunction of
telomere maintainance is more prominent in WS cell
than in normal cell. The accumulation of DNA double
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Table1: Diagnostic criteria for werner syndrome
Cardinal signs and symptoms (onset over 10 years old)
1. Cataracts (bilateral)
2. Characteristic dermatological pathology (tight skin, atrophic skin, pigmentary alterations, ulceration, hyperkeratosis, regional subcutaneous atrophy and
characteristic facies (bird facies)
3. Short stature
4. Parental consanguinity (3rd cousin or greater) or affected family
5. Premature greying and or thinning of scalp hair
6. Positive 24 hour urinary hyaluronic acid test when available
Further signs and symptoms
1. Diabetes mellitus
2. Hypogonadism (secondary sexual underdevelopment, diminished fertility, testicular or ovarian atrophy)
3. Osteoporosis
4. Osteosclerosis of distal phalanges of fingers and / or toes ( x-ray diagnosis)
5. Soft tissue calcification
6. Evidence of premature arteriosclerosis (e.g. history of myocardial infarction)
7. Mesenchymal neoplasms, rare neoplasms or multiple neoplasms
8. Voice changes (high pitched, squeaky or hoarse voice)
9. Flat feet
Definite: All the cardinal signs and two others
Probable: The first three cardinal signs and any two others
Possible: Either cataracts or dermatological alterations any four others.
Exclusion: Onset of signs and symptoms before adolescence (except stature, because current data on pre-adolescent growth patterns are inadequate)

strands breaks (DNBs) [3] at G1 phase including those
at telomere foci is accelerated in WS cells even at a
low senescence level. These results indicate that WS
cells are prone to accumulate DSBs spontaneously
due to defect of WRN gene which leads to increased
chromosomal instability that could activate check
points resulting in accelerated senescence. The
accelerating ageing in WS is due to increased levels
of inflammatory cytokines produced by senescent
Cells. The sclerodermatous skin and blood vessel wall
calcification contributes to the development of nonhealing ulcers and keratosis of the limbs. Individuals
with WS develop normally till puberty. The onset can
be in the mid- term but can be seen even after the age
of 30 years. Patient with WS show increased risk for
the development of malignant lesions and malignancy
is a frequent complication of WS. The frequency
of malignant lesion reported ranges from 5.6% to
25%. For general population epithelial cancer has an
incidence of 10 times that of mesenchymal sarcoma,
but among patients with Werner Syndrome incidence
is approximately equal [5]. An increased risk of thyroid
cancer, malignant melanoma, osteosarcoma and soft
tissue sarcoma is also noted. Defective homologous
recombination is believed to be the primary reason for
chromosome abnormalities and genomic instability
thus causing greatly increased risk of cancer. The severity
of WS is due to its several complications dominated by
atherosclerosis. Patients may develop different forms
of atherosclerosis specially that affecting the coronary
arteries leading to myocardial infarction that is the
© Our Dermatol Online 2.2018

first cause of death in WS [4]. Increase in the blood
hyaluronic acid levels is responsible for sclerodermatous
changes and cardiovascular abnormalities [6].
The clinical manifestation starts with greying at the
temples as early as 14 to 18 years of age. The skin
manifestations are usually noticed at 18 and 30 years of
age. The sclerodermatous skin changes gives rise to thin
spindle shaped limbs contrast with the normal trunk.
The facial appearance shows beaking of nose with
bird like facies, shallow orbits giving rise to proptosis.
The joints become fixed; with scelordactyly and acral
gangrene can be present. Keratosis over pressure points
on the feet and ankle separate to leave indolent ulcers.
The voice may be high pitched and hoarse because of
thickening of vocal cords. Most patient are of short
stature and hypogonadal, some may achieve normal
stature and successful pregnancies. Diabetes is seen
in atleast 30% of patients. Cataracts are seen at the
age of 20 and 38 years and mostly of posterior and
subcapsular cataracts [8]. The radiological changes
show calcification of arteries, ligaments, tendons and
subcutaneous tissue with osteoporosis of the legs.
The differential diagnosis include other premature
aging syndromes like Progeria, Acrogeria, RothmundThomson Syndrome, Cockayne syndrome, hypohidrotic
ectodermal dysplasia and Huriez Syndrome. Progeria
is a rare condition with onset as early as 2 years of
age. Affected individual shows short stature, large
bald head with prominent veins, prominent eyes with
150
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bird like facies, coxa valga. Acrogeria is characterized
by cutaneous atrophy and loss of subcutaneous fat
particularly over distal extremities. Micrognathia,
hollow cheeked and owl- eyed appearance. The affected
individual has normal stature, normal life expectancy
and scalp hair. Cockayne Syndrome is characterized
by photosensitivity, Mickey Mouse facies, and normal
scalp hair with disproportionately large extremities.
In Rothmund Thomson syndrome the features are
atrophy, telangeiectasia and mottled pigmentation
most intense on sun exposes areas scalp hair is absent.
Bilateral cataracts have developed between fourth and
seventh year of life. Hypohidrotic ectodermal dysplasia
is another differential where conical teeth, with
reduced and absent sweating is seen. Huriez syndrome
is an autosomal dominant transgrediant keratoderma
characterized by keratoderma with scleroatrophy and
nail changes.
Our patient had history of cataract surgery at the age
of 20 years. The skin over the lower extremities was
thin shiny with keratosis on pressure points. There
was hoarseness of voice with proptosis of eyes and
receding scalp hair. Doppler showed atherosclerotic
changes of arteries of lower limb. These findings led
us to make the diagnosis of premature aging syndrome.
The histopathology showed thickening of collagen
bundles with hyalinization just like sclerodermatous
changes. Excluding all other premature aging syndrome
considering his clinical features a diagnosis of Werner
syndrome was made. Treatment given for the patient

© Our Dermatol Online 2.2018
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was mainly symptomatic. The patient has been
referred to cardiologist and endocrinologist for further
management.
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Editorial

Bed wetting
Bedwetting, also known as nocturnal enuresis, is
an uncontrollable leakage of urine while asleep. It
is a common problem in childhood. Approximately
5%–10% of all 7‑year‑old regularly wet their beds. World
Bedwetting Day is held every last Tuesday in May to raise
awareness among the public and health‑care professionals
that bedwetting is a common medical condition that can
and should be treated. This year the world bedwetting
day is being held on May 29. World Bedwetting Day was
initiated and supported by the World Bedwetting Day
Steering Committee, which consists of the International
Children’s Continence Society (ICCS), the European
Society for Paediatric Urology (ESPU), the Asia Pacific
Association of Paediatric Urology, the International
Paediatric Nephrology Association, the European Society
of Paediatric Nephrology, the Sociedad Iberoamericana
de Urologia Paediatrica, and the North American
Paediatric Urology Societies.
It is believed that the most common reasons for
bedwetting include reduced bladder capacity, difficulty
in waking up and/or overproduction of urine at
the night time. As bedwetting is not an acute health
problem, parents often delay in seeking advice from
health‑care professionals. However, today we know that
bedwetting has a severe impact on the child regarding
school and social performance, emotional well‑being
and self‑esteem, and also daytime functioning. Parents
should be aware that bedwetting can be treated and that
they should speak to health‑care professionals and seek
further support.
The ICCS and the ESPU announced the launch of World
Bedwetting Day at the 26th ESPU Congress in Prague
in the year 2015. “Bedwetting is nobody’s fault,” “It is
a common medical condition that families and doctors
should be able to discuss without embarrassment or
guilt. World Bedwetting Day is a great opportunity to
raise awareness of the condition so that children and
families can get the help they deserve.”
Children who suffer from bedwetting often feel a sense of
shame, frequently isolating themselves and missing out
on social activities such as sleepovers at friends’ houses
and school trips.[1,2] Nearly half of parents do not seek
help from their doctor for the treatment of bedwetting in
children 5 years or older, believing the child will outgrow
the problem.[3] However, bedwetting will not necessarily
go away by itself, and safe and effective bedwetting
treatments are available.[4,5]

The NICE guidelines[6] believes that bedwetting is a
widespread and distressing condition that can have
a deep impact on a child or young person’s behavior,
emotional wellbeing and social life. It is also very
stressful for the parents or carers. The key points for
implementation include the following:
• Inform children and young people with bedwetting
and their parents or carers that bedwetting is not
the child or young person’s fault and that punitive
measures should not be used in the management of
bedwetting
• Offer support, assessment, and treatment tailored to
the circumstances and needs of the child or young
person and parents or carers
• Do not exclude younger children (for example,
children under 7 years) from the management of
bedwetting on the basis of age alone
• Discuss with the parents or carers whether they need
support, particularly if they are having difficulty
coping with the burden of bedwetting, or if they are
expressing anger, negativity or blame toward the
child or young person
• Consider whether or not it is appropriate to offer
alarm or drug treatment, depending on the age of the
child or young person, the frequency of bedwetting
and the motivation and needs of the child or young
person and their family
• Address excessive or insufficient fluid intake or
abnormal toileting patterns before starting other
treatment for bedwetting in children and young people
• Explain that reward systems with positive rewards
for agreed behavior rather than dry nights should
be used either alone or in conjunction with other
treatments for bedwetting. For example, rewards may
be given for:
• Drinking recommended levels of fluid during the
day
• Using the toilet to pass urine before sleep
• Engaging in management (for example, taking
medication or helping to change sheets).
• Offer an alarm as the firstline treatment to children
and young people whose bedwetting has not
responded to advice on fluids, toileting, or an
appropriate reward system, unless:
• An alarm is considered undesirable to the child
or young person or their parents and carers or
• An alarm is considered inappropriate, particularly
if:
• Bedwetting is very infrequent (that is, <1–2 wet
beds per week)
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• The parents or carers are having emotional
difficulty coping with the burden of bedwetting
• The parents or carers are expressing anger,
negativity, or blame toward the child or young
person.
• Offer desmopressin to children and young people
over 7 years, if:
• Rapid-onset and/or shortterm improvement in
bedwetting is the priority of treatment or
• An alarm is inappropriate or undesirable.
• Refer children and young people with bedwetting
that has not responded to courses of treatment with
an alarm and/or desmopressin for further review
and assessment of factors that may be associated with
a poor response, such as an overactive bladder, an
underlying disease or social and emotional factors.
R. B. Nerli1,2
Department of Urology, JN Medical College, KLE Academy of
Higher Education and Research (Deemed‑to‑be‑University),
2
KLES Kidney Foundation, KLES Dr. Prabhakar Kore Hospital and
M.R.C, Belagavi, Karnataka, India

2.

3.

4.

5.

6.

of enuresis. Eur J Pediatr 2012;171:971‑83.
Reddy NM, Malve H, Nerli R, Venkatesh P, Agarwal I, Rege V,
et al. Nocturnal enuresis in India: Are we diagnosing and
managing correctly? Indian J Nephrol 2017;27:417‑26.
Schlomer B, Rodriguez E, Weiss D, Copp H. Parental beliefs
about nocturnal enuresis causes, treatments, and the need to seek
professional medical care. J Pediatr Urol 2013;9:1043‑8.
Lottmann H, Baydala L, Eggert P, Klein BM, Evans J, Norgaard JP,
et al. Long‑term desmopressin response in primary nocturnal
enuresis: Open‑label, multinational study. Int J Clin Pract
2009;63:35‑45.
Evans J, Malmsten B, Maddocks A, Popli HS, Lottmann H;
UK Study Group. Randomized comparison of long‑term
desmopressin and alarm treatment for bedwetting. J Pediatr Urol
2011;7:21‑9.
O’Flynn N. Nocturnal enuresis in children and young people:
NICE clinical guideline. Br J Gen Pract 2011;61:360‑2.

This is an open access journal, and articles are distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows others to
remix, tweak, and build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

1

Address for correspondence:
Dr. R. B. Nerli,
Department of Urology, JN Medical College, KLE Academy of Higher
Education and Research (Deemed‑to‑be‑University),
JNMC Campus, Nehru Nagar, Belagavi ‑ 590 010, Karnataka, India.
E‑mail: rbnerli@gmail.com

Access this article online
Quick Response Code:

Website:
www.ijournalhs.org

DOI:
10.4103/kleuhsj.kleuhsj_140_18

References
1.

104

Vande Walle J, Rittig S, Bauer S, Eggert P, Marschall‑Kehrel D,
Tekgul S, et al. Practical consensus guidelines for the management

How to cite this article: Nerli RB. Bed wetting. Indian J Health Sci
Biomed Res 2018;11:103-4.

Indian Journal of Health Sciences and Biomedical Research KLEU - Volume 11, Issue 2, May-August 2018

Research Article

Cardiology & Vascular Research
Association of Sclerotic Aortic Valve as an Indicator of Obstructive
Coronary Artery Disease and its Risk Factors
Suresh V Patted1, Sanjay C Porwal2*, Sameer S Ambar3, Prasad MR4, Suhasini Atharga5 and Vishwanath
Hesarur4
Professor and HOD, Department of Cardiology, J. N. Medical
College, Belgaum, Karnataka, India.
1

Professor, Department of Cardiology, J. N. Medical College, Belgaum,
Karnataka, India.
2

Associate Professor, Department of Cardiology, J. N. Medical College,
Belgaum, Karnataka, India.
3

Correspondence:

*

Sanjay C Porwal, Professor, Department of Cardiology, J. N.
Medical College, Belagavi, 590010, Karnataka, India, E-mail:
drsanjayporwal@gmail.com.
Received: 14 April 2018; Accepted: 10 May 2018

Assistant Professor, Department of Cardiology, J. N. Medical College,
Belgaum, Karnataka, India.
4

Senior Resident, Department of Cardiology J. N. Medical College,
Belgaum, Karnataka, India.
5

Citation: Suresh V Patted, Sanjay C Porwal, Sameer S Ambar, et al. Association of Sclerotic Aortic Valve as an Indicator of Obstructive
Coronary Artery Disease and its Risk Factors. Cardiol Vasc Res. 2018; 2(2); 1-4.

ABSTRACT

Introduction: Aortic valve sclerosis (AVS) is defined as calcification, increased thickening of a trileaflet aortic
valve in the absence of obstruction of ventricular outflow and the antegrade velocity across the aortic valve less
than 2.5 m/s. It is characterized by a gradual progression beginning with calcium deposition that may ultimately
transform to aortic stenosis (AS) with obstruction of outflow from the left ventricle. Aortic valve sclerosis (AVS)
presence is associated with an increase in cardiovascular mortality and morbidity.
Aims & Objective: The aim of this study is to investigate the correlation between AVS with the involvement of
coronary arteries and the risk factors.
Materials and Methods: The relationship among aortic sclerosis, the presence and severity of CAD and
cardiovascular endpoints in patients presenting with chest pain was studied by an observational cross-sectional
study.
A total of 301 Patients were included for the study and all the patients underwent transthoracic echocardiography
and diagnostic coronary angiography to assess AVS and to diagnose the extent of coronary artery obstruction
respectively.
Results: Patients aged >60 years with aortic valve sclerosis had higher prevalence of coronary artery disease with
p value of <0.05 & AVS is considered as independent predictor of obstructive CAD.
Conclusion: Our study predicts that AVS is strongly correlated with the extent of coronary artery obstruction and
that echocardiographic evaluation of AVS in patients undergoing coronary angiography may be considered as a
substitute marker for the extent of coronary atherosclerosis and thus of CAD.
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Introduction

Aortic valve sclerosis (AVS) is defined as calcification, increased
thickening of a trileaflet aortic valve in the absence of obstruction
Volume 2 | Issue 2 | 1 of 4

of ventricular outflow and the antegrade velocity across the
aortic valve less than 2.5m/s [1]. Its frequency increases with
age, making it a major geriatric problem. The presence of AVS
is associated with an approximately 50% rise in cardiovascular
mortality and morbidity [2]. Increased prevalence of obstructive
coronary lesions and triple vessel coronary artery disease (CAD)
has been proved in patients with AVS, but the data till date are
limited [3,4]. It has been proposed that CAD is associated with
increased carotid intimal thickness, presence of atherosclerotic
plaques in aorta and lower limb atherosclerosis [5]. AVS predictive
value among cardiovascular findings in these patients is limited.
Echocardiography scanning of individuals without CAD symptoms
is cost-prohibitive, so finding existing subgroups of cases with AVS
at a high risk for heart disease was necessary [6]. Over the last ten
years, many other studies evaluated the relationship between AVS
and CAD, but research about AVS’s importance as a single factor
in classification of risk is limited. AVS was also documented as a
strong predictor of obstructive CAD and it might be considered in
CAD risk stratification [7]. Thus, the ascertainment of the degree
of Aortic valve sclerosis is the most obligatory risk for CAD and
should be inves¬tigated. The purpose of this study was to evaluate
whether the presence and severity of AVS in echocardiographic
evalu¬ation could be used as a predictor for obstructive CAD
severity. The extent of CAD in patients hospitalized for chest
pain is of con¬cern given the number and vital importance of the
in¬volved coronary vessels. We are looking to investigate the
special im¬plication in risk acceptance for patients who have had
a moderate risk for CAD.

Methods

Study population
This cross-sectional study included 301 patients who presented
with complaint of chest pain and who were clinically suspected
cases of CAD and subjected for coronary angiography between
December to October 2017 in JN Medical college Department
of cardiology KLE University Hospital, Belagavi, India. Clinical
history and laboratory data were collected from all patients. All
patients underwent complete transthoracic echocardiography
(TTE) prior to considering coronary angiography either on the
same day or within 2 days of the procedure. Inclusion criteria
were first elective diagnostic coronary angiography and a normal
aortic valve on fluoroscopy. Patients with aortic stenosis, aortic
regurgitation more than mild, rheumatic valvular heart disease,
congenital heart disease, history of prosthetic valve replacement
were excluded from the study. An informed consent form was
obtained from all patients. All procedures were approved by
ethical committee JN medical college.

creatinine levels more than 1.3 mg/dl, respectively. Smoking was
defined as active smoking within the past 1year.
Electrocardiographic (ECG) changes including ischemic ST-T
changes, presence of Q-wave, bundle branch block and arrhythmias
were evaluated and excluded.
Echocardiographic Evaluation
Detail transthoracic echocardiographic studies were performed
as per the recent ASE-AHA guidelines for all patients using
commercially available system IE33 Philips machine in supine
and left lateral positions using S5 transducer. Two dimensional
assessments of the aortic valve were made from the parasternal
long axis, short axis and apical views with appropriate gain
settings. Peak transaortic flow velocity was measured from the
apical view by continuous wave Doppler. AVS was defined as a
focal area of increased echogenicity and thickening of the aortic
valve leaflets without restriction of leaflet motion and a transaortic
flow velocity <2.5 m/s on TTE [2,7]. Mild, moderate and severe
AVS were categorised as cusp thickness of 2-3mm, 4-6 mm and
>6 mm, respectively [8,9]. The thickness of sclerotic aortic cusps
were determined from the end diastolic frozen echocardiographic
images obtained in either short or long axis.
Coronary angiography
Coronary angiography was performed in multiple views according
to Judkins or Sones Standard technique [10]. Minimum of four
views for assessement of left main coronary artery (LM), left
anterior descending (LAD), left circumflex (LCX) and right
coronary artery (RCA) were performed. Results were analysed
by angiographer who was blinded to echocardiographic findings.
Significant CAD was defined as more than 50% stenosis of at least
one coronary artery vessel. The definition of single, double and
triple vessel disease was based on the criteria of Coronary Artery
Surgery study [11].

Results

A total of 301 patients who met the inclusion criteria were enrolled
in the study. The population with age of >60 years were 220 which
comprised of 73.09% & <60 years were 81 which comprised of
26.91%. Females 93 (30.89%) and Males 208 (69.10%) comprised
of the study population (Graph 1). Shows Age wise distribution of
study population with AVS.

Clinical data
All patients’ demographic data and risk factors were assessed
before they were subjected to coronary angiography. Diabetes
mellitus, systemic hypertension, hyperlipidemia and renal failure
were defined as per follows:- hyperglycemia ≥ 126 mg/dl fasting
blood sugar or on anti-hyperglycaemic medications, blood pressure
recording of ≥140/90 mmHg or on antihypertensive medications,
LDL ≥110mg/dl and total cholesterol level ≥200 mg/dl, and serum
Cardiol Vasc Res, 2018
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commonly involved 44.88% (Graph -3b).

Graph 1: Age wise Distribution of patients with AVS.

Gender wise distribution

Graph 3a: specific coronary artery involvement.

Graph 2: Gender Wise Distribution.

Among 301 patients 69.09% were male & 30.91 % were female
as shown in graph 2. Patients with diabetes were 212 (70.43%),
& with hypertension were 101(33.55%) dyslipedemia were
27(8.97%) & smoking 42(13.95%) respectively.

Characteristics

No CAD

%

CAD

%

Total

%

p-value

Age >=60yrs

41

18.63

179

81.36

220

73.09

0.0001*

HTN

33

32.67

68

67.32

101

33.55

0.0640

DM

47

22.16

165

77.83

212

70.43

0.0640

Smoking

10

23.80

32

76.19

42

13.95

0.7870

Dyslipidemia

6

22.22

21

77.77

27

8.97

0.6690

Table 1: Baseline characteristics of AVS patients with and without CAD.
*p<0.05.

Comparing clinical characteristics of patients with and without
CAD (Table 1), age >60 years was significantly associated with
coronary artery disease among AVS patients with p<0.0001*.
Among the coronary vessels involved, LAD was most commonly
affected 84.44% (GRAPH-3a) and was statistically significant (p
< 0.001) (Table 2).
Coronary Artery
Involvement

n

%

P-Value

LAD

190

84.44

<0.0001

LCX

118

52.44

>0.5

RCA

91

40.44

>0.5

SVD

101

44.88

<0.0001

DVD

69

30.66

>0.5

TVD

50

20.22

>0.5

Table 2: Coronary Artery Involvement.

Among number of coronary vessel involvement SVD was most
Cardiol Vasc Res, 2018

Graph 3b: Number of obstructive coronary vessel involvement.

Comparing clinical clinical characterstics of patients by multiple
logistic regression (Table 3) Age>60 years was significantly
associated CAD among AVS patients with p value <0.0001.
%

Unadjusted OR

<60yrs

56.79

Ref.

>60yrs

81.36

3.2580

Male

68.08

Ref.

Female

78.90

1.6310

No

78.02

Ref.

Yes

67.32

0.5820

Characteristics
Age
Gender
HTN
DM
Smoking
DYSLP

No

63.15

Ref.

Yes

70.43

1.6220

No

74.10

Ref.

Yes

76.19

1.2370

No

73.19

Ref.

Yes

77.77

1.2810

Adjusted OR

95% CI for
OR

P-value

3.0520

1.6230

5.6630

0.0001*

2.0420

1.2040

3.8030

0.0330

0.6420

0.3380

1.1690

0.1530

1.6320

0.8860

3.0430

0.1210

1.5550

0.6330

3.5640

0.3630

1.4860

0.5010

4.5640

0.4620

Table 3: Multiple logistic regression analysis of CAD by different
characteristic.

Comparing clinical clinical characterstics of patients by multiple
logistic regression (Table 3).
Age>60 years was significantly associated CAD among AVS
patients with p value <0.0001.
Volume 2 | Issue 2 | 3 of 4

Discussion

In the present study, results revealed that Echocardiographic
evidence of AVS is strongly associated with coronary artery
disease in study population who underwent coronary angiography
for cardiac evaluation. And this study demonstrates an increase in
the prevalence of AVS with ageing, especially in patients >60yrs.
Aortic valve sclerosis is associated with age and is considered a
presumptive marker of senile degenerative changes resulting from
hemodynamic stress in heart [10-14]. In a study of 160 individuals,
Syodinc et al. found that AVS was associated with the presence of
triple vessel CAD and was independently associated with Gensini
score [13]. In study population of 230 patients Fazlinezhad et
al found Aortic valve sclerosis are an independent predictor of
obstructive coronary disease12. In group of population, Kirsten
and his colleagues in 2002 studied the morphologic classification
system for AVS by TEE and correlated the subset of Aortic valve
disease with the evidence of cardiovascular disease, and they
concluded that it is possible to identify a subgroup of patients
with mixed nodular and diffuse sclerosis, were at increased risk
for CAD including multivessel disease [14]. In 2006, Serdar et al.
[15], studied the association between Aortic valve sclerosis and
the extent of coronary atherosclerosis by means of the Gensini
score system, and he concluded that Aortic valve sclerosis
is more strongly interrelated with the coronary angiographic
results. Echocardiographic detection of Aortic valve sclerosis in
patients undergoing coronary angiography can predict the extent
of coronary atherosclerosis [15]. One more study concluded that
pathologic processes that may occur in coronary arteries may be
identified more easily in the aortic valve and they suggest that once
the diagnosis of Aortic valve sclerosis is made by echo, it should
be considered as a potential marker of CAD, and patients who are
diagnosed with Aortic valve sclerosis should undergo intensive
screening for CAD with aggressive management for modifiable
risk factors.
In present study, clinical factors associated with AVS & CAD
pathogenesis includes age, sex, hypertension, hyperlipidemia,
diabetes mellitus and smoking. Among these only age was
significantly associated with AVS & CAD with p value of < 0.001
and the other variables were statistically not significant.

extent of coronary artery obstruction and that echocardiographic
evaluation of AVS in patients undergoing coronary angiography
may be considered as a substitute marker for the extent of coronary
atherosclerosis and thus of CAD.
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Abstract
Background and objectives: The sensitivity of ECG to diagnose LVH (Left ventricular hypertrophy) is low.
Peguero Lo-Presti have proposed new ECG criteria for LVH to improve the sensitivity of ECG while maintaining
the high specificity when compared to older well-established criterion like Cornell voltage and Sokolow Lyon. The
objective of this study was to evaluate Peguero Lo-Presti criteria in the diagnosis of LVH in patients with
hypertension.
Methodology: 400 consecutive patients with hypertension who have visited the cardiology OPD (Out Patient
Department) and have undergone ECG and 2D echocardiography were included in the study. Patients with valvular
regurgitation (Grade II or higher), myocardial infarction, valvular stenosis, LV dysfunction, pericardial disease,
COPD (Chronic obstructive pulmonary disease), bundle branch blocks, atrial fibrillation or flutter were excluded
from the study.
Results: LVH was diagnosed in 192 (48%) of the patients by 2D echocardiography. Of the 192 patients, 104
patients had LVH based on Peguero Lo-Presti criteria with a sensitivity of 54.17%. Cornell Voltage criteria was
positive in 76 out of 192 patients with a sensitivity of 39.58% and Sokolow-Lyon criteria was positive in 56 out of
192 with a sensitivity of 29.17%. The Peguero Lo-Presti ECG criteria had a higher sensitivity (54.17%) and
specificity (91.35%) in the diagnosis of LVH by ECG.
Conclusion: Peguero Lo-Presti criteria to diagnose LVH has higher sensitivity and specificity compared to
Sokolow-Lyon and Cornell voltage criteria.
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1. Introduction
Left ventricular hypertrophy is a marker of subclinical cardiac disease and helps in prognostication. It is a common
finding in patients with hypertension and can be diagnosed either by electrocardiography or by echocardiography
[1].
Population based studies have shown a strong association between hypertension and LVH. In fact, in severe forms
of hypertension there is a >50% incidence of LVH while in milder forms it is <25% [2]. The Framingham studies
have also established an age linked prevalence of LVH [3].
Left ventricular hypertrophy (LVH) secondary to arterial hypertension is a complex cardiac phenotype resulting
from the response of myocyte and non-myocyte components to mechanical and neuro-humoral stimuli [4].
Various studies have shown that LVH independently predicts morbidity and mortality. LVH predisposes to heart
failure, ventricular tachyarrhythmia, atrial fibrillation, ischemic stroke, embolic stroke and sudden cardiac death [5].
The sensitivity of all the well-established ECG criteria to diagnose LVH is low and is in the range of 7-35% with
mild LVH and only 10-50% with moderate to severe LVH whereas the overall specificity is >90% [6].
To improve the sensitivity of ECG to diagnose LVH we evaluated the novel Peguero Lo-Presti criteria which has
shown higher sensitivity when compared to older well established criterion like Cornell voltage and Sokolow Lyon
criteria

2. Materials and Methods
This one cross-sectional study was conducted in the Department of Cardiology of a tertiary care centre in North
Karnataka from May 2017 to December 2017. A total of 400 patients aged above 30 years presenting with
hypertension to the cardiology OPD who underwent ECG and 2D echocardiography were included in the study.
Patients with myocardial infarction, valvular heart disease (Grade II or higher), valvular stenosis, LV dysfunction,
pericardial disease, COPD, bundle branch blocks, atrial fibrillation or flutter were excluded from the study. The
patients fulfilling selection criteria were informed in detail about the nature of the study and a written informed
consent was obtained before enrolment.
Detailed history was obtained and thorough clinical examination was done and the findings were recorded on a
predesigned and pretested proforma. All patients have undergone 12 lead electrocardiography and transthoracic
echocardiography.
2.1 2D echocardiography
Left ventricular mass was estimated by transthoracic echocardiography [7]. The LV was visualised with the patient
lying in a modified left lateral decubitus position, with the ultrasound probe at the left parasternal window angled to
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visualise the heart in the long axis view. All the M-mode and 2D measurements were performed by the leadingedge-to-leading edge method, as described by the American Society of Echocardiography (ASE).
Left ventricular end-diastolic and end-systolic measurements were obtained according to recommendations by the
American Society of Echocardiography [8,9]. Left ventricular mass was calculated by using the Devereux formula:
3

left ventricular mass (g) = 0.80 x {1.04 x [(septal thickness + internal diameter + posterior wall thickness) –
3

(internal diameter) ]} + 0.6 g. The LV mass index was calculated according to body surface area. LVH was defined
2

as a left ventricular mass index >115 g/m in male subjects and >95 g/m2 in female subjects [10].
2.2 ECG criterion
12 lead ECG was obtained from every patient. Using the PR segment as baseline, the tallest R and the deepest S
wave in all the precordial and limb leads were recorded. The largest complex was selected if voltage differences
within the same lead was present. The Peguero Lo-Presti criteria was calculated by adding SD to the S amplitude in
V4 (SD + SV4). Cutoff values of SD + SV4 ≥ 2.3 mV for female subjects and ≥2.8 mV for male subjects were
considered positive for LVH based on the recent study by Peguero JG et al. In cases in which the SD was found in
lead V4, the S wave amplitude was doubled to obtain the value SD + SV4.
The Cornell voltage criteria was used as the main comparison given its reputation as the most accurate of the
reported measurements [11]. The sex-specific Cornell voltage criteria was computed as the amplitude of R in aVL
plus the amplitude of S or QS complex in V3 (RaVL + SV3) with a cutoff of >2.8 mV in men and >2.0 mV in
women [12].
The Sokolow-Lyon voltage was obtained by adding the amplitude of S in V1 and the amplitude of R in V5 or V6 ≥
3.5 mV (SV1 + RV5 or RV6) [13,14].
2.3 Statistical analysis
The categorical data was expressed as rates, ratios and percentages and comparison was done using chi-square test.
Continuous data was expressed as mean ± standard deviation. The agreement between ECG criteria and 2D
echocardiography was analysed with McNemar’s test and a ‘p’ value of less than or equal to 0.05 was considered as
statistically significant. The accuracy of Peguero Lo-Presti criteria for the assessment of LVH was determined by
estimating sensitivity, specificity, positive predictive value and negative predictive value.

3. Results
In this study 73.5% of the patients were males with male to female ratio of 2.77:1 (Graph 1). Age ranged between 35
to 89 years [Table 1] and most of the patients were aged between 61 to 70 years (38.50%) and the mean age was
63.79±10.36 years (Table 2 and 3). The clinical profile of the study population that is mean height, weight, ECG and
2D echocardiography parameters are as shown in Table 3. Based on 2D echocardiography, LVH was diagnosed in
48% of the patients (Graph 2). Based on ECG criteria that is, Peguero Lo-Presti, Cornell Voltage and Sokolow-Lyon
criteria 30.50%, 24.50% and 21% of the patients were diagnosed to have LVH respectively (Table 3).
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Graph 1: Distribution of patients according to sex

Graph 2: Distribution of patients according to the diagnosis of LVH based on LV mass index

Age (Years)
30 or less
31 to 40
41 to 50
51 to 60
61 to 70
71 to 80
81 to 90
91 to 100
Total

Distribution (n=400)
Number Percentage
0
0.00
6
1.50
36
9.00
110
27.50
154
38.50
66
16.50
28
7.00
0
0.00
400
100.00

Table 1: Distribution of patients according to the age
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Variables
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Distribution (n=400)
Number

Percentage

Age (Years)

63.79

10.36

Height (cms)

160.36

Weight (Kg)

Median

Range
Minimum

Maximum

63.50

35.00

89.00

4.35

160.00

150.00

170.00

63.21

6.31

62.00

51.00

84.00

Body Surface Area

1.67

0.10

1.64

1.44

1.99

Duration of Hypertension (Years)

7.78

6.62

7.00

0.08

76.00

Systolic blood pressure (mmHg)

143.49

17.20

140.00

110.00

200.00

Diastolic blood pressure (mmHg)

86.43

8.11

90.00

70.00

110.00

Pulse rate (/Minute)

81.78

8.85

82.00

60.00

110.00

LVIDd

4.13

0.35

4.10

3.20

4.90

PWTd

1.25

0.12

1.25

1.00

1.50

IVSd

1.31

0.15

1.30

0.50

1.60

LV mass by 2D

193.63

39.65

189.50

97.00

283.00

LV mass Index

115.98

25.06

113.00

59.00

172.00

SD

1.48

0.34

1.40

1.00

2.60

SV4

0.97

0.25

0.90

0.10

1.60

SD + SV4

2.45

0.44

2.50

1.50

3.50

RaVL

1.34

0.37

1.30

0.60

2.50

SV3

1.02

0.25

1.00

0.60

1.80

RaVL + SV3

2.36

0.47

2.30

1.50

3.40

SV1

1.20

0.28

1.20

0.60

2.00

RV5 or RV6

1.76

0.41

1.70

0.70

3.10

SV1 + RV5 or RV6

2.96

0.55

2.90

1.40

4.20

Table 2: Clinical profile of the study population

ECG criteria

Findings

Peguero Lo-Presti criteria

Yes (Raised SD + SV4)
No (Normal SD + SV4)
Total
Yes (Raised RaVL + SV3)
No (Normal RaVL + SV3)
Total
Yes (Raised SV1 + RV5 or RV6)
No (Normal SV1 + RV5 or RV6)
Total

Cornell Voltage criteria for LVH

Sokolow-Lyon criteria for LVH

Distribution (n=400)
Number Percentage
122
30.50
278
69.50
400
100.00
98
24.50
302
75.50
400
100.00
84
21.00
316
79.00
400
100.00

Table 3: Distribution of patients according to the diagnosis based on Peguero Lo-Presti criteria
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Out of 192 patients with LVH based on 2D echocardiography, 104 were diagnosed to have LVH based on Peguero
Lo-Presti criteria with strong agreement (p<0.001) between Peguero Lo-Presti criteria and 2D echocardiography for
the diagnosis of LVH with sensitivity of 54.17%. Likewise, based on Cornell Voltage criteria 76 out of 192 were
diagnosed to have LVH with sensitivity of 39.58% while based on Sokolow-Lyon criteria, 56 out of 192 were
diagnosed to have LVH with sensitivity of 29.17%. The Peguero Lo-Presti ECG criteria yielded higher sensitivity

Peguero
criteria

Lo-Presti Yes
No
Total
Cornell
Voltage Yes
No
criteria
Total
Sokolow-Lyon
Yes
No
criteria
Total

18
190
208
22
186
208
28
180
208

122
278
400
98
302
400
84
316
400

p value

104
88
192
76
116
192
56
136
192

V
(
%
)

No

Specifici
ty(%)
V
(
%
)

Yes

Sensitivi
ty(%)

Coronary angiography findings
Tota
l

ECGfin
ding

ECGcri
teria

(54.17%) and specificity (91.35%) in the diagnosis of LVH in patients with hypertension (Table 4).

54.17

91.35

85.25

68.35

<0.001

39.58

89.42

77.55

61.59

<0.001

29.17

86.54

66.67

56.96

<0.001

Table 4: Accuracy of ECG criteria in predicting LVH considering LV mass index as gold standard

4. Discussion
The present study showed that, Peguero Lo-Presti criteria has higher sensitivity (54.17%), while maintaining higher
specificity (91.35%) with higher diagnostic accuracy (73.50%) in the diagnosis of LVH among the patients with
hypertension compared to the other two criterions that is Sokolow-Lyon criteria and Cornell Voltage criteria (Table
5).
Criterion
Peguero Lo-Presti criteria
Cornell Voltage criteria
Sokolow-Lyon criteria

Sensitivity
54.17
39.58
29.17

Specificity
91.35
89.42
86.54

PPV
85.25
77.55
66.67

NPV
68.35
61.59
56.96

Diagnostic accuracy
73.5
65.50
59.00

Table 5: Comparison of accuracy of ECG criterion in predicting LVH considering LV mass index as gold standard

The Sokolow-Lyon criteria [14] has been evaluated in various studies to give sensitivity of 32% [14], 33% [14],
43% [15], while in this study the sensitivity was 29.17% which was in agreement with the previous studies. The
Cornell voltage criteria has been evaluated to give sensitivity of 41% [16], and 28% [14] which was found to be
39.58% in the present study.
A retrospective study by Peguero JG et al. [17] in 2017 which devised the Peguero Lo-Presti criteria also reported
sensitivity of 62% with specificity of 90% with strong agreement (p<0.011). The cut-off values determined by ROC
obtained were ≥2.3 mV for females and ≥2.8 mv for males. In this study we used the same cut off values as that of
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Peguero JG et al. [17] and found higher sensitivity and specificity compared to other two criterions viz. SokolowLyon and Cornell voltage criteria [14].
LVH is determined by an increase in LV mass, which can be estimated by the electrical voltage changes detected on
12 lead ECG. This makes 12 lead ECG an acceptable surrogate to detect LVH [17].
The sum of SD + SV4 had a better diagnostic value to detect LVH over the traditional LVH criteria [17].

The cardiac electrical voltage does not depend on the amount of myocardium alone, But, it also depends on the
distance of LV cavity – lead electrode, the location of the surface electrode, individual differences of antrophometry,
myocardial fibrosis, and pulmonary pathology [17,18]. Day to day variation of ECG voltage has been described
[13,20]. All of these factors may reduce the diagnostic accuracy of surface electrocardiography to diagnose LVH.
Given the above drawbacks, any single lead showing the maximum voltage increase is more sensitive in identifying
an LV mass, instead of using any fixed lead criteria.
Overall our study showes that, Peguero Lo-Presti criteria[17] has higher sensitivity and specificity in the
electrocardiographic diagnosis of LVH compared to Sokolow-Lyon [14] and Cornell voltage criteria considering LV
mass index by 2D Echocardiography as reference standard. However, these observations require further validation
due to the potential limitations of this study that it is a single centre study and relatively smaller sample size.
Another limitation is that the LV mass and LV mass index were estimated by using two-dimensional
echocardiography and the main determinant of LVH in this study was the left ventricular mass. Though,
echocardiography is known to have good reproducibility for the diagnosis of LVH and remains the most frequently
used method in clinical practice [21]. It is reported that, 2D echocardiography ignores the left ventricular
hypertrophy that occurs in initial stages and this may contribute to the discrepancies [22,23].
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ABSTRACT

Introduction: Cancer is a major public health and economical concern. Chemotherapy induced LV Dysfunction
hinders the applicability of these agents. Anthracycline chemotherapy plays a major role in many cancer
treatments, especially breast cancer. Cardiotoxicity is a major concern in this group as it can have early onset
or late onset, clinically apparent or subclinical. Echocardiography is the non-invasive technique of choice in the
imaging of patients before, during and after undergoing chemotherapy. Speckle tracking echocardiography gives
an objective and qualitative assessment of LV function. This study was done to assess the risk factors associated
with chemotherapy induced LV Dysfunction along with the feasibility of 2D speckle tracking strain imaging.
Methods: 54 consecutive patients above the age of 18 years diagnosed to have breast cancer from November 2015
to October 2016 were included in this study. The patients were further divided into LV Dysfunction group and Non
LV Dysfunction group at the end of the follow up. The baseline clinical, echocardiographic parameters and follow
up parameters were compared in the 2 groups.
Results: Anthracycline induced LV Dysfunction was found in 14.8% of the study population. Advanced age, low BMI,
Diabetes, advanced cancer stage, number of chemotherapy cycles were all found to be associated with increased
risk of developing chemotherapy induced LV dysfunction. 2D strain imaging was helpful in early detection of LV
Dysfunction in 25% of the LV Dysfunction group. Among the patients who had LV Dysfunction at the end of the
chemotherapy regimen, 75% had persistent LV Dysfunction during follow-up where as 25% recovered their LV
Function.
Conclusion: Chemotherapy induced LV Dysfunction remains a major public health concern and it is not uncommon.
The development of LV Dysfunction in this group of patients should be carefully monitored by 2D strain imaging as
it can help in detection of early onset of LV Dysfunction.
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Introduction

Cancer is a major public health and economical concern.
Multidisciplinary approach with surgery, radiotherapy and
chemotherapy has resulted in significant reduction in the mortality
[1]. Treatment for cancer has improved significantly over the years
and has proved to reduce recurrences as well as increase the rate of
cure. Chemotherapy is one of the principle areas of development
in the history of cancer treatment. However, the applicability of
these drugs has been limited by their effect of cardiotoxicity [2].
A variety of chemotherapeutic agents have been in use.
Current cancer treatments incorporate multiple agents whose
deleterious effects may be additive or synergetic. Cytostatic
antibiotics of anthracycline class are the most recognized ones
for their cadiotoxicity, but other chemotherapeutic agents such
as alkylating agents can also cause serious cardiotoxicity.
Anthracycline chemotherapy regimens play a major role in many
cancer treatments like breast carcinoma, sarcoma, lymphoma,
gynecological cancers and childhood cancers [3,4]. Thus, with
long term cancer survivorship there will be a substantial group
of cancer patients who will remain at risk of early cardiovascular
morbidity and mortality due to their anthracycline chemotherapy
[5,6].
Cardiotoxicity can appear either early (within days) or late (within
months or years later) in the course of the disease and may vary from
subclinical myocardial dysfunction to irreversible heart failure or
even death. Limited data is available on mechanism of developing
cardiac dysfunction and susceptibility of patients for the same [7].
Recent consensus statements define chemotherapy induced cardio
toxicity as a decrease in the Left Ventricular Ejection Fraction
(LVEF) of more than 10% to a value less than 55%, confirmed by
repeated cardiac imaging [8]. Echocardiography is the technique
of choice in the cardiac imaging of patients before, during and
after cancer chemotherapy because of its wide availability, easy
repeatability, versatility, lack of radiation exposure, and safety in
this group of patients. Speckle-tracking echocardiography is a new
noninvasive imaging technique of echocardiography that allows
an objective and quantitative evaluation of global and regional
myocardial function [9]. By tracking the displacement of speckles
during the cardiac cycle, speckle-tracking echocardiography
allows semi-automated elaboration of myocardial deformation in
3 spatial directions: longitudinal, radial and Circumferential. In
addition, speckle-tracking echocardiography offers an evaluation
of the occurrence, direction and velocity of left ventricle (LV)
rotation [10].

tracking-based left ventricle Global Longitudinal Strain (GLS)
and Global Circumferential Strain (GCS) imaging before and
after chemotherapy in patients receiving chemotherapy with
anthracyclines.

Methods

The present study was conducted between November 2015 and
October 2017. 54 consecutive patients above 18 years of age
who were diagnosed to have breast cancer prior to consultation
and had been advised anthracyline group of chemotherapy
agents were included. Ethical clearance was obtained from
ethical committee of J. N. Medical College. Patients who had
a previous history of myocardial injury, received radiotherapy
and those with LV dysfunction at baseline were excluded.
Anthropometric data in regards to height, weight, BMI and
baseline characteristics such as cancer variant, chemotherapy
regimens were entered in a pre-structured proforma. All subjects
underwent a baseline echocardiographic examination which was
ECG gated and 2D speckle tracking transthoracic analysis was
done offline. Images acquired included all the below mentioned
but not limited to a parasternal short axis view at apical, mid and
basal levels and an apical 4, 3 and 2 chamber view by real time
acquisition. Echocardiographic examination was repeated after
each scheduled cycle of anthracyline chemotherapy. In patients
who had symptoms or signs of heart failure and/or in those who
developed echocardiographically definable LV dysfunction, the
chemotherapy was stopped and the patient was followed up.
In all the other patients, they underwent an echocardiographic
examination at 3, 6 and 12 months intervals.
After offline analysis with automated software installed in EPIQ
7C echo machine on each view of long and short axis views,
the left ventricular endocardial borders were manually traced.
Longitudinal strain was derived by using apical 2-chamber,
3-chamber, 4-chamber views whereas circumferential by
parasternal Short Axis at basal, mid and apical level and finally
global strain of longitudinal and circumferential (Bull’s eye) were
obtained in every patient during each assessment.

Results

54 patients were included in the study. The mean age was 58 ±
15 years. The baseline characteristics of the study population
are depicted in Table 1. 14.8% (n=8) developed LV dysfunction
(Figure 1).

The present study was designed with an aim to assess the Left
Ventricular End Diastolic Volume (LVEDV), Left Ventricular
End Systolic Volume (LVESV), Left Ventricular Stroke
Volume (SV), Left Ventricular Ejection Fraction (LVEF), Left
Ventricular Fractional Area Change by using 2D SpeckleCardiol Vasc Res, 2018

Volume 2 | Issue 2 | 2 of 4

LV Dysfunction
group n=8

Characteristic

Non LV dysfunction
group n=46

p value

Age

62 ± 10.2

56 ± 9.8

0.01

BMI

19.68 ± 2.1

22.45 ± 1.8

0.01

Hypertension

3

14

0.24

Diabetes

4

10

0.040

Renal failure

2

8

0.47

Cancer Stage III-IV

5

19

0.01

Chemotherapy cycles

6.8 ± 1.2

4.9 ± 1.1

0.01

Doxorubicin

6

31

0.040

Epirubicin

2

15

0.131

Echocardiographic findings
Baseline and post completion of chemotherapy parameters in both
the groups is depicted in Table 2.
Baseline
Characteristics

Completion

LVD

Non
LVD

p
value

LVD

Non
LVD

p
value

LV EF (%)

62 ± 4.4

66 ± 4.1

0.05

49 ± 4.2

64 ± 4.3

0.001

GLS

-22.18 ±
2.04

-23.32 ±
2.88

0.22

-18.87
± 2.12

-22.44
± 2.59

0.001

GCS

-25.56 ±
4.89

-27.70 ±
2.81

0.04

-24.15
± 4.28

-27.15
± 4.15

0.001

Strain Imaging
Global longitudinal strain and circumferential strain were done
during each visit. In 2 patients who had 6% and 8% drop in LV EF
post chemotherapy, the Global Longitudinal Strain was reduced by
16% and 18% respectively, which is a significant drop. Moreover
the same 2 patients went on to develop definable LV Dysfunction
at the end of 3 months post chemotherapy. This shows that strain
parameters can detect early onset LV Dysfunction while being
easily reproducible.
Follow up
On follow up, at 3 months out of the 8 patients who had developed
LV Dysfucntion, 6 patients continued to have persistent LV
dysfunction whereas 2 patients recovered. At long term follow
up of 12 months; it was found that all the 6 patients who had
LV dysfunction at the end of 3 months continued to have LV
dysfunction (Figure 2).

Chemotherapeutic agent
The mean cumulative dosage of doxorubicin in the LV Dysfunction
group was 350 ± 46.2 mg/m2, where as in the non LV Dysfunction
group it was 340 ± 42.2mg/m2. With respect to epirubicin, the
mean cumulative dose was 132 ± 154mg/m2 in the LV Dysfunction
group and 144 ± 128mg/m2 in the non LV Dysfunction group. Both
were not found to be statistically significant.

Discussion

In the present, we evaluated chemotherapy induced LV dysfunction
in patients undergoing chemotherapy with anthracyclines.
Advanced age, low BMI, Diabetes, advanced cancer stage,
number of chemotherapy cycles were all found to be associated
with increased risk of developing chemotherapy induced LV
dysfunction. Chemotherapeutic agent and their cumulative dosage
when measured per m2 of the body surface area did not correlate
with the risk of developing LV dysfunction. Among the patients
who developed LV dysfunction post chemotherapy, majority (75%)
of them had persistent LV dysfunction after 3 months of the onset
of LV dysfunction. In those who had LV dysfunction at the end of
3 months, it was found that all of them remained in LV dysfunction
even on long-term follow-up. Cancer survival, especially in
the initial stages has shown increased survival rates owing to
earlier diagnosis. The adverse effects of chemotherapy, such as
cardiotoxicity have been on the rise and have become a paramount
issue for cancer patient survival and morbidity. Chemotherapy
induced cardiomyopathy secondary to Anthracyclines has been
known [11]. In our study Anthracycline induced LV dysfunction
developed in 14.8% of the study population. Although the study
included only 54 patients who are undergoing chemotherapy,
similar studies in the Indian subcontinent have not been done and
further prospective studies are necessary to evaluate the same.
The present study showed that LVEF and Global strain parameters
were reduced not only in the LV Dysfunction group, but also in the
Non LV Dysfunction group suggesting subclinical LV Dysfunction
even in the Non LV Dysfunction group. This further signifies the
importance of early and correct recognition of chemotherapy
induced LV Dysfunction in such patients.
The present study had several limitations. The study population
was only 54 patients in whom both baseline and follow-up
echocardiographic examinations were done, so it cannot be
generalized for the whole patient population who receive
Anthracyclines. The medication details regarding treatment for
chemotherapy induced LV dysfunction were not analysed in the
present study which could throw light on why majority of the LV
Dysfucntion patients failed to recover during follow-up. A routine
Coronary angiography was not performed in all patients and hence
it was not included in the analysis, however those patients who
were found to have coronary artery disease were excluded from
the study.

Conclusion

The study demonstrated the presence of Chemotherapy induced
LV Dysfucntion in patients receiving Anthracylines group of
Cardiol Vasc Res, 2018
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chemotherapy. Age, low BMI, diabetes, advanced cancer stage
are all associated with higher risk of developing LV Dysfunction
post chemotherapy. Careful monitoring with non-invasive
modalities such as strain imaging are ideal for early detection of
LV dysfunction.
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dexmedetomidine on postoperative pain and
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Abstract

Background: Acute postoperative pain control needs considerable attention and use of epidural opioids like fentanyl is
associated with significant side effects like postoperative ileus. Dexmedetomidine, α2 receptor agonist has shown
promising results of opioid sparing benefits. Objectives: To study was to compare the effect of epidural fentanyl and
dexmedetomidine on postoperative pain and gastrointestinal function. Material and Methods: We conducted a
prospective, randomized, double blind study on 60 adult patients undergoing major abdominal surgeries under general
anaesthesia. Each patient received postoperative epidural analgesic regimens containing either of fentanyl or
dexmedetomidine for 72 hours. VAS scores, requirement of rescue analgesics, nausea and vomiting, time to pass first
flatus or faeces and other side effects were recorded. Data analysed using the Mann-Whitney rank sum test, Wilcoxon
signed rank sum test and Fisher’s exact test. A p < 0.05 was considered statistically significant. Results: VAS pain scores
were significantly lower for both the groups at rest, on coughing and on mobilisation for first 24hours following surgery.
Dexmedetomidine group showed significantly lower scores (p < 0.05) on mobilisation after 24hours of postoperative
period. Number of patients requesting additional rescue analgesic and total doses consumed are comparable between two
groups for first 24hours of postoperative period. There were significant differences in the number of patients demanding
antiemetic for the treatment of nausea and vomiting(p < 0.05). Time to first postoperative passage of flatus and
defecation was significantly reduced in dexmedetomidine group(p < 0.05). The adverse effects such as sedation and
pruritus were significantly higher in fentanyl group(p < 0.05). Conclusion: Epidural dexmedetomidine has superior
analgesic profile and hastens the recovery of gastrointestinal function than epidural fentanyl in the postoperative period.
Key Words: Epidural analgesia, Fentanyl, Dexmedetomidine, Postoperative ileus.
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INTRODUCTION
Acute postoperative pain following major upper
abdominal surgeries needs considerable attention and is
followed by sequelae such as organ dysfunction,
prolonged convalescence and increased risk of morbidity.
Despite advances in management, postoperative pain
continues to be a challenge and can lead to detrimental
physiological effects and psychosocial outcomes1.
Among the most commonly used analgesic techniques,
epidural local anaesthetic or local anaesthetic–opioid
regimens are proved most effective in reducing surgical
stress responses, autonomic reflexes and subsequently
organ dysfunction; a substantial reduction in
postoperative
morbidity
may
be
expected2,3.
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Postoperative ileus is a frequently observed complication
following abdominal surgeries, presenting as the lack of
flatus and defecation along with the inability to tolerate
enteral nutrition. Prolonged ileus lasting for more than 5
days may result in increased morbidity and longer
hospital stays, thus increased hospital costs4,5. Use of
epidural opioids like fentanyl is associated with side
effects such as sedation, pruritus, nausea and vomiting,
respiratory depression and decreased gastrointestinal
motility6,7. Dexmedetomidine is a selective α2
adrenoreceptor agonist showed beneficial effects on
postoperative pain control8-10. In one previous study,
epidural dexmedetomidine not only potentiated effects of
local anaesthetics, but also shortened the time of first
flatus of patients after nephrectomy11. We conducted a
prospective, randomized trial to compare the effects of
epidural fentanyl and dexmedetomidine on postoperative
pain and gastrointestinal function following major
abdominal surgeries. The two drugs were compared using
parameters visual analogue scale, requirements of
additional rescue analgesics, side effects related to
analgesia and time to first postoperative flatus.

METHODS AND MATERIALS
After obtaining approval of ethical committee, this
prospective, randomized, double blind study was carried
out on 60 adult patients (American Society of
Anaesthesiologists[ASA] I and II) aged between 18 and
60 years, undergoing major abdominal surgeries under
general anaesthesia. Exclusion criteria include
haemodynamic instability, neurobehavioural disorders,
history of chronic pain and contraindications for epidural
catheter. Patients were allocated in a randomized manner
by sealed envelope method into two groups, a) group F
(fentanyl, n = 30) and b) group D (dexmedetomidine, n =
30). An informed and written consent was obtained from
the patients during preanaesthetic check up one day prior
to surgery. All patients were secured with 20G epidural
catheter inserted using 18G Touhy needle at the T10 –
T11 level and advanced 3cm inside the epidural space.
Group F received a bolus of 15ml of fentanyl 2µg.ml-1 in
0.1% bupivacaine and group D received a bolus of
dexmedetomidine 1µg.ml-1 in 0.1% bupivacaine. All
patients were induced with intravenous (IV) thiopentone
5mg.kg-1, fentanyl2µg.kg-1 and atracurium 0.5mg.kg-1 and
a tracheal tube was inserted. Anaesthesia was maintained
using isoflurane in oxygen-air mixture. For all patients,
hypotension was treated using isotonic normal saline, 6%
hestarch or IV mephentermine 6mg incremental boluses
to maintain systolic pressure above 90mmHg. At the end
of first hour, all patients received continuous infusion of
study drugs (group F, fentanyl 2µg.ml-1 and group D,
dexmedetomidine 1µg.ml-1) in 0.1% bupivacaine at a rate

of 5ml.hr-1. Preparation of study drugs and assessment of
pain scores, side effects and gastrointestinal function are
made by anaesthesiologists blinded to the study.
For the first 72hours after surgery, all patients received 1g
of IV paracetamol every 8hours. If additional analgesic
was required, IV tramadol 1mg.kg-1 was administered.
Patients were given IV ondansetron 4mg, if they
demanded antiemetics. All patients were instructed
preoperatively on the use of visual analogue scale (VAS),
and to request supplementary analgesic and antiemetics if
needed. Pain scores were assessed at 2,4, 8, 24, 32, 40, 48
and 72hours after surgery on a VAS(0 = no pain, 10 =
worst pain imaginable) at rest, on coughing and on
mobilisation from the supine to the sitting position. The
number of tramadol doses were recorded. Nausea and
vomiting was assessed on a scale of 0-3(0 = none, 1 =
mild nausea on inquiry, 2 = moderate nausea/vomiting,
treatment required, 3 = vomiting unresponsive to simple
antiemetics). At all visits, gastrointestinal function was
monitored by asking the patients if and when they had
first passage of flatus and faeces. Other side effects like
sedation,
pruritus,
respiratory
depression
and
haemodynamic instability were recorded.
Statistical Analysis: All values were reported as mean ±
SD. Data analysis were performed using the MannWhitney rank sum test for unpaired data, Wilcoxon
signed rank sum test for paired data and Fisher’s exact
test where appropriate. The analyses were made for three
different VAS scores: at rest, on coughing and on
mobilisation. A p < 0.05 was considered statistically
significant.

RESULTS
A total of 60 adult patients were included in the study,
with 30 patients in each group. There were no significant
differences between two groups for patient characteristics
or operative data(Table 1).
Table 1: Patient and perioperative data
Group F
Group D
Age (years)
33± 8.21
36±6.43
Gender, n (%)
Male
14(46.66%)
12(40%)
Female
16(53.33%)
18(60%)
Weight (kgs)
64 ± 5.2
61 ± 7.3
Height(cms)
155 ±4.32
160 ±2.15
ASA status, n (%)
I
22 (73.33%)
20 (66.66%)
II
8 (26.66%)
10 (33.33%)
Duration of surgery(mins)
240 ± 12
224 ± 16
Length of surgical incision(cms)
13 ± 3.5
14 ± 2.3

VAS pain scores were significantly lower for both the
groups at rest, on coughing and on mobilisation for first
24hours following surgery (Fig a-c). Group D showed
significantly lower scores (p < 0.05) on mobilisation after
24hours of postoperative period (Fig. c).
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supine to the sitting position. Number of patients
requesting additional rescue analgesic and total doses of
tramadol consumed are comparable between two groups
for first 24 hours of postoperative period. Group D
patients experienced significantly better (p < 0.05)
epidural analgesia in comparison to group F. There were
significant differences in the number of patients
demanding antiemetic for the treatment of nausea and
vomiting. The total doses of ondansetron used in group F
are significantly higher (p < 0.05) in comparison to group
D (Table 2).
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Time to first postoperative flatus or defecation in the
postoperative period. The adverse effects such as sedation
and pruritus were significantly higher in group F (p <
0.05). None of the enrolled patients suffered respiratory
depression. Haemodynamic instability was observed in 6
patients of group D in the form of bradycardia and
hypotension, which responded well to IV fluids and
mephentermine (Table 3).
Table 3:
Adverse effects
Group F
Sedation
7(23.33%)
Pruritus
4(13.33%)
Respiratory depression
Haemodynamic instability
1(3%)

Group D
2(6.66%)
6(20%)

Adverse effects: sedation, pruritus, respiratory depression
and haemodynamic instability observed among study
groups

DISCUSSION
Major abdominal surgeries induce profound physiological
responses in the postoperative period, characterized by
increase in sympathoadrenal and other neuroendocrine
activity and also increased cytokine production. Thoracic
epidural analgesia has been shown to attenuate this stress
response to surgery, improve the quality of postoperative
analgesia in comparison to systemic opioids and hasten
the recovery of gastrointestinal function2,6,7,11. The ideal
epidural analgesic regimen must provide effective pain
relief, with minimal side effects and high levels of patient
satisfaction. The use of epidural opioids in combination
with local anaesthetics was revolutionized by after
discovery of opioid receptors in the dorsal horn of spinal
cord that modulate nociceptive input12. A more lipophilic
drug, such as fentanyl has been used safely via epidural
route without the risk of respiratory depression, because
of its rapid absorption into the spinal cord and nearby
blood vessels decreasing the concentration in
cerebrospinal fluid (CSF). Despite the initial enthusiasm
of epidural opioids with their promise of excellent, long
lasting analgesia, there is still considerable debate about
their superiority over other epidural adjuvants in the
postoperative period13. α2 adrenoreceptor agonists like
dexmedetomidine are being extensively evaluated as an
alternative with emphasis on opioid related side effects
such as respiratory depression, nausea, pruritus and
postoperative ileus8. The pharmacologic properties of
dexmedetomidine have been studied and employed
clinically to achieve desired effects in postoperative
analgesic techniques14-16. High lipid solubility of
dexmedetomidine allows rapid absorption into the CSF
and binding to α2 receptors of spinal cord for its analgesic
action. It enhances both central and peripheral neural
blockade by local anaesthetics17. In this study, the quality

of analgesia and overall patient satisfaction scores
produced by epidural dexmedetomidine were comparable
to fentanyl with fewer adverse effects such as nausea,
pruritus, sedation and postoperative ileus. The need of
rescue analgesics and antiemetics were significantly
minimal in dexmedetomidine group. In preliminary
investigations,
a
balanced
anaesthesia
with
dexmedetomidine decreased the postoperative nausea and
vomiting suggesting its potent antiemetic effect by its
action on locus ceruleus18,19. The incidence ofbradycardia
and hypotension was significantly higher with addition of
dexmedetomidine20 and this was also apparent in the
present study. Similar results were obtained in one
previous study wherein 10µgms of epidural
dexmedetomidine being more effective than 20µgms of
fentanyl as an adjuvant to 0.5% ropivacaine10. The
beneficiary effects of dexmedetomidine were attributed to
its action on presynaptic and postsynaptic sympathetic
nerve terminals and central nervous system thereby
decreasing sympathetic outflow and norepinephrine
release8. The pathophysiology of postoperative ileus is
complex and involves many factors, including surgical
trauma, activation of inhibitory sympathetic reflexes, use
of opioids by acting on µ receptors of gastrointestinal
tract, and induction of local and systemic inflammatory
mediators21. Parasympathetic stimulation increases
gastrointestinal motility, whereas sympathetic stimulation
serves as the predominant inhibitory impetus to the
bowel. The mechanisms by which dexmedetomidine
improves bowel recovery may involve intra and
postoperative sympatholysis and sparing of opioids use.
Our study has few limitations. Instead of patient
controlled epidural analgesia, fixed dose continuous
epidural infusion of study drugs were used to avoid bias
of variations of pain tolerance and patient demand of
analgesics. Incidence of postoperative nausea and
vomiting may be influenced by patient characteristics,
pathophysiology of disease and complexity of surgical
procedure. Lastly, duration of postoperative ileus may be
affected by many causative factors including neurogenic,
inflammatory and pharmacologic mechanisms. In
summary, epidural dexmedetomidine demonstrated
superior analgesic profile and hastened the recovery of
gastrointestinal function than epidural fentanyl in the
postoperative period.
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ABSTRACT
Background: Cleft lip with or without cleft palate is one of the most common congenital anomalies. In 2008, the
World Health Organization included cleft lip and palate in their Global Burden of Disease initiative. The incidence of
cleft lip and palate in India is enormous: one in 781 live births. The growth of children with these deformities is often
impaired in comparison to healthy children. Several studies describe a growth lag in either weight or height of cleft
children. The objective of the study was to observe the nutritional status of children with cleft lip and/or cleft palate
and its correlation with breastfeeding.
Methods: A cross sectional study was conducted at Department of Pediatrics, AVBRH Sawangi (Meghe), Wardha
for the period of two years from August 2010 to March 2012. All children below 15 years with cleft lip and/or palate
admitted in the pediatric ward, NICU or postnatal ward were included in the study. A Total of 200 children were
included in the study and analyzed.
Results: Male to female ratio was 1.4:1. The commonest type of defect was both the defects present together (62%)
which was significantly more than individual defects (23.98=2א, p<0.0001). It was followed by isolated cleft lip
(25.5%) and isolated cleft palate (12.5%). Malnutrition was more common in children who were deprived of breast
milk (χ2=22.61, Significant). Significantly more children (69.6%) below the age group of 5 yrs were malnourished.
(χ2=16. Significant).
Conclusions: Our results confirm that, malnutrition is more prevalent in children with orofacial clefts. Lack of breast
feeding is a significant contributor to severe malnutrition and recurrent infections in these children.
Keywords: Breastfeeding, Cleft lip, Cleft palate, Malnutrition Nutrition

INTRODUCTION
It is estimated that orofacial clefts occur in ~1/700 to
~1/1000 live births in different populations around the
world, with substantial variability related to geographic
origin, ethnicity, and socioeconomic conditions. About
70% of orofacial cleft cases are nonsyndromic, i.e. with

affected individuals showing no other physical or
developmental anomalies. The frequency and distribution
of orofacial clefts also varies widely among different
populations.1
There are differences in incidence rates across racial
groups, with the lowest reported incidence among
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African–American populations (approximately 0.5 per
1000) and Caucasian populations (approximately one per
1000 births), and higher incidence among Native
American (approximately 3.5 per 1000), and Asian
populations (approximately1.7 per 1000). Although
reports vary considerably, it is estimated that out of the
total number of infants with a CL/P, approximately 50%
have a combined cleft lip and palate (CLP), while 30%
have an isolated CP, and 20% an isolated CL; a CL
extending to include the alveolus occurs in approximately
5% of cases. Clefts are usually unilateral; however, in
approximately 10% of cases, clefts are bilateral.2
In 2008, the World Health Organisation included cleft lip
and palate in their Global Burden of Disease initiative.
The incidence of cleft lip and palate in India is enormous:
one in 781 live births. An estimated 35,000 children are
born with cleft lip/palate every year. Cleft lip with or
without cleft palate is one of the most common
congenital anomalies.3
The growth of children with these deformities is often
impaired in comparison to healthy children due to
Feeding difficulties after birth, may be part of
holoprosencephaly complex and have hypothalamic
pituitary deficiency and Increased frequency of airway
infections, middle ear disease and intestinal infections.4,5
Apart from growth, development is another important
aspect of child care. Development may be affected in
these children due to other associated defects, syndromic
status or malnutrition.

•
•

b. Bilateral
Cleft palate
a. Unilateral
b. Bilateral
Both defects
a. Unilateral
b. Bilateral

All the parents of children with cleft lip/palate were
interrogated to get detailed information about feeding
practices, problems faced during feeding with special
emphasis on breast feeding. Exact age in years, months
and days was calculated by subtracting the date of birth
as informed by the parents from the date of testing as
given in Denver Development Screening Test manual.6
However, for about 15% of children, this method could
not be applied as parents did not remember the exact date
of birth. In those cases, correct age was obtained by using
events and festivals to the nearest month of their birth.
Age adjustment for prematurity was done for children
less than 2 years of age who were born more than 2
weeks before the expected date of delivery (as given in
Denver Development Screening Test manual) for
accuracy of developmental assessment.
Anthropometry included Weight, Length/Height, Head
circumference and mid arm circumference (mid arm
circumference for children from 3 months to five years of
age). Anthropometric parameters were plotted on WHO
growth charts for children up to 5 years of age and on
IAP growth charts for children for children more than 5
years of age.

A pediatrician/neonatologist is usually the first person to
take care of a neonate born with a cleft and the first to
talk to the parents and one of the most challenging issue
for the pediatrician is to advise them regarding the best
mode of feeding as it is vital that infants get adequate
nourishment in no stressful way, beginning with the first
oral feeding. This important task will ensure optimum
growth. Hence this study was conducted to check the
nutritional status of children with cleft lip and or palate.
The objective of the study was to observe the nutritional
status of children with cleft lip and/or cleft palate and its
correlation with breastfeeding.

The weight of the child in nude or with minimal light
clothing was recorded on Electronic Scale. Daily
standardization of the machine was done. Weight
recording was done to the accuracy of 10gms.

METHODS

Height was taken in the children more than 2 year of age
using Wall Mounted Scale keeping the head of the child
in Frankfurt’s plane (the line joining the floor of the
external auditory meatus to the lower margin of orbit)
with biauricular plane being horizontal. Heels were
slightly separated and heels, buttocks and back were
brought in contact with the Wall while taking the height.
Height was measured to the nearest of 0.5 cm.7 Mid Arm
Circumference was measured using a fibre glass tape.
firstly, a point midway between the acromion process of
the scapula and the olecranon of ulna while the child
holds left arm by his side and the measurement was taken
at that midpoint. Mid arm circumference of less than

A cross sectional study was conducted at Department of
Pediatrics, AVBRH Sawangi (Meghe), Wardha for the
period of two years from August 2010 to March 2012.
All children below 15 years with cleft lip and/or palate
admitted in the pediatric ward, NICU or postnatal ward
were included in the study. The children were classified
into different groups based on the type of defect as
follows:
•

Cleft lip
a. Unilateral

Length was taken for the children up to 2 years of age. It
was recorded on Infantometer. The child was placed
supine on the infantometer and head was held firmly in
position against a fixed upright head board. Legs were
straightened, keeping feet at right angles to legs with toes
pointing upwards. Its free feet board was brought in firm
contact with the child’s heels.7
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11cm (for children below 5 yrs) was taken as one of the
criteria for SAM.
For IAP classification Weight/Age for children upto five
years of age was calculated and interpreted as follows8:
•
•
•
•

Grade I-71-80%
Grade II-61-70%
Grade III-51-60%
Grade IV-≤50%

as severe acute malnutrition (SAM). If the weight for
height was falling between 2SD and 3 SD then they were
categorized as moderate acute malnutrition. Weight for
height ≤3SD and/or edema was considered as Severe
acute malnutrition (SAM).9
RESULTS

Weight for Height was studied as per WHO reference
cards (given below) and those below-3SD were classified

A Total of 200 children were included in the study and
analyzed. In present study 57.5% of patients were below
6 yrs and 42.5% were in the age group of 6-15 yrs.
Among those below 6 yrs age group maximum were in
the age group of 0-1 yrs. Male to female ratio was 1.4:1.

Table 1: Age wise and sex wise distribution of patients.
Age group (0-15yrs)
0-1 years (n=36)
1-2 years (n=27)
2-3 years (n=21)
3-4 years (n=20)
4-5 years (n=8)
5-6 years (n=3)
6-15 years (n=85)
Total

Male (n=118)
15 (41.7%)
17 (63%)
11 (52.4%)
7 (35%)
03 (37.5%)
02(66.7%)
63 (74%)
118 (59%)

Female (n=82)
21 (59.3%)
10 (37%)
10 (47.6%)
13 (65%)
05 (62.5%)
01 (33.3%)
22 (26%)
82 (41%)

Total (n=200)
36 (18%)
27 (13.5%)
21 (10.5%)
20 (10%)
08 (4%)
03 (1.5%)
85 (42.5%)
200

χ2
1.NS
1.81 NS
0.04 NS
1.8 NS
0.5 NS
0.33 NS
19.77 S
6.48 S

Table 2: Breastfeeding and Malnutrition (n=78)
Total breastfed and malnourished (n=18)
Grade 1+2
Grade 3+4
Total
16 (84.2%)
2 (15.8%)
18 (23.1%)

Total nonbreastfed and malnourished (n=60)
Grade 1+2
Grade 3+4
Total
39 (65%)
21 (35%)
60 (76.9%)

Table 3: Nutritional status of children below 5 yrs (as per IAP classification)
Normal Nutritional Status
34 (30.4%)

Malnourished children
GR1
GR2
31 (39.7%) 24 (30.8%)

More number of females attended the hospital in 0-6 yrs
age group whereas more number of males were brought
to hospital in 6-15 yrs age group. The difference was not
statistically significant in any of the age groups below 6
yrs, however it was significant in the age group of 6-15
years.
The commonest type of defect was both the defects
present together (62%) which was significantly more than
individual defects (χ2=23.98. p<0.0001). It was followed
by isolated cleft lip (25.5%) and isolated cleft palate
(12.5%). In isolated cleft lip and cleft palate category
there were more number of unilateral defects and it was
statistically significant as compared to bilateral defects
(χ2=6.81, p=0.009). However, when both the defects were
present together then there were almost equal number of
unilateral and bilateral defects (49% unilateral and 51%
bilateral) and the difference was not statistically

GR3
16 (20.5%)

GR4
7 (9%)

Total
78 (69.6%)

Grand total
n=112
(100%)

significant (χ2=0.11, p=0.73). In isolated cleft lip
category more, number of males were affected as
compared to females, but it was not statistically
significant (χ2=0.51, p>0.05). In unilateral cleft palate
category females were strikingly more affected than
males and it was statistically significant (χ2=105.3,
p<0.0001). When both the defects were present then
males and females were almost equally affected.
Majority of patients belonged to middle class (upper
middle + lower middle) and it was statistically significant
when compared with upper class (χ2=100.12) and lower
class (χ2=53.67). In the middle-class category, most of
the subjects belonged to lower middle class (46%) and
very few belonged to upper middle class (14%).
Malnutrition was more common in children who were
deprived of breast milk. (χ2=22.61, Significant). Severe
form of malnutrition (gr3 and gr4) was more common in
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non-breastfed group of children and this was statistically
significant (χ2=15.69). Significantly more children
(69.6%) below the age group of 5 yrs were malnourished.
(χ2=16. Significant). Out of the total malnourished
children maximum number of children (39.7%) had grade
1 PEM. The number of malnourished children had a
decreasing trend as the severity of malnutrition increased
from grade1 to grade 4 and this was statistically
significant (χ2=16.46).

Chronic malnutrition was more common than acute
malnutrition (χ2=5.33. statistically significant) and acute
on chronic malnutrition (χ2=9.51). Acute malnutrition
(32.1%) was more common than acute on chronic
malnutrition (24.1%) however it was not statistically
significant (χ2=0.81, not significant). 43.8% had chronic
malnutrition.

Table 4: Severity of the defect with breastfeeding.

The management of cleft lip and /or palate is a complex
and lifelong issue. The staggering magnitude of the need
for early identification of problems of growth and
development and early intervention for the same is
indicated by the results of present study.

Type of defect
(u) n=40
(b) n= 11
(u) n=19
(b) n=6
(u) n=61
(b) n=63

Cleft lip
Cleft
palate
Both
Total (n=200)

Breastfeeding
Yes (n=53) No (n=147)
24(60%)
16(40%)
4(36.4%)
7(63.6%)
6(31.6%)
13(69.4%)
2(33.3%)
4(66.7%)
11(18%)
50(82%)
6(9.5%)
57(90.5%)
53(26.5%)
147(73.5%)

In present study only 26.5% of children were breastfed
and it was found to be statistically significant. As the
severity of defect increased the practice of breastfeeding
came down (χ2=3.37, P=0.18. Not significant).
More children were breastfed in isolated cleft lip group
than isolated cleft palate group, but it was not statistically
significant (χ2=1.28, p=0.25).
Breastfeeding practice was strikingly less when both the
defects were present together and this was statistically
significant (χ2=9.05, p=0.002) Moderate acute
malnutrition (MAM) 34.8% was more common than
severe acute malnutrition (SAM) 12.5% and this was
statistically
significant
(χ2=11.79).
With
this
classification 47.3% children were malnourished.
Table 5: Showing proportion of SAM and MAM as
per who criteria(n=112).
Nutritional status
SAM
MAM
Total

Number
14
39
53

Percentage
12.5
34.8
47.3

Table 6: Severity of defect vs malnutrition (< 5 years).
Type of defect
Cleft lip
Cleft
palate
Both
Total (n=78)

(u) n=8
(b) n= 2
(u) n=6
(b) n=3
(u) n=28
(b) n=31

Grade of malnutrition
I+II total
III +IV total
7 (87.5%)
1 (12.5%)
2 (100%)
0 (0%)
5 (83.3%)
1 (16.7%)
2 (66.7%)
1 (33.3%)
21 (75%)
7 (25%)
16 (58.1%)
13 (41.9%)
55 (70.5%)
23 (29.5%)

DISCUSSION

In the present study maximum number of patients were
below six years (57.5%) and when we studied the age
distribution in detail we found that maximum number
were in the age group of less than one year (18%). In a
similar study done by Patil et al in Nagpur, the mean age
of reporting for treatment of cleft deformities was 6
months and in study done in Coimbatore the mean age of
reporting was only 5 months.10,11 In a study in east Africa
the mean age of presenting to the hospital was 9.5
months.12
As far as distribution of different types of defect is
concerned, we found that both cleft lip and palate present
together (CLP) was the commonest (62%) followed by
isolated cleft lip (CL) (25%) and isolated cleft palate
(CP) was the rarest (12.5%). Similar results were found
in many other studies. Lowry and Renwick in Canada
compared the incidence of cleft deformities between
Indians and non-Indians and they observed that among
Indians CLP was the commonest deformity constituting
78% of the total, followed by, CP (14%) and CL
(8%).Whereas among non-Indians 43% had CLP, 33%
had CP and 23% had CL.13 In a study done in Estonia,
42% of clefts were CLP , 19% were CL and 39% of cases
were CP.14 Harville and Wilcox studied the distribution
of isolated cleft lip and cleft lip with cleft palate. They
found that among 1.8 million Norwegian livebirths ,there
were 1,572 cases of cleft lip with cleft palate and 1,122
cases with cleft lip only. However J.C. Murray et al
reported in their study that combined cleft lip and palate
was not as common as single structure involvement and
cleft lip was more common than cleft palate.15,16
In the current study, majority (69.6%) of the children
below five years were malnourished as per IAP
classification of protein energy malnutrition. When
classified according to WHO classification to see
duration of malnutrition (wasting and stunting), we found
that 32.1% were wasted, 43.8% were stunted and 24.1%
were stunted as well as wasted, indicating that overall
stunting (chronic form of malnutrition) was most
common (43.8%+24.1%=67.9%) and this was
statistically significant. Nopolous et al and Rudman et al
also reported that these children significantly lag behind
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in height.17,18 This data is significantly higher than that
for children without cleft lip and cleft palate. According
to recently released National Family Health Survey,
NFHS-3, carried out in 2005-2006, 43% of children
below 5 years of age are underweight, 48% of children
are stunted and 20% of children are wasted.19 According
to UNICEF statistics 2008, 47 percent of Indian children
under five are categorised as underweight (moderate and
severe),18% as severe underweight, 16% are wasted and
46% are stunted.20 When we classified the malnourished
children into severe acute malnutrition(SAM) and
moderate acute malnutrition(MAM) as per WHO criteria,
we
found
that
moderate
acute
malnutrition
(MAM=34.8%) was more common than severe acute
malnutrition (SAM=12.5%) and this was statistically
significant (Table 6). SAM remains one of the major
killers of children under five; it contributes to
approximately 1 million child deaths every year.
Globally, it is estimated that 26 million children under
five years are severely acutely malnourished, most of
whom live in South Asia and in sub-Saharan Africa. India
alone is home to 8,105,000 children with SAM (31.2 %
of the world’s severely wasted children).21 The present
study shows that oral defect is one of the important
contributing factor for severe acute malnutrition as it
compromises feeding.
In order to correlate malnutrition with severity of defect,
we categorized malnutrition as less severe form (grade 1
and grade 2 as per IAP) and more severe form (grade 3
and grade 4 as per IAP) and compared the occurrence of
less severe and more severe form of malnutrition in
different forms of defects. We concluded that
malnutrition is more common in severe form of defects
and further severe form of malnutrition is more common
in more severe defects and this was statistically
significant. Present study is comparable with many other
studies.22,23 Pandya and Boorman reported that there was
an increasing rate of failure to thrive from 32% for
unilateral cleft lip and palate to 38% for bilateral cleft lip
and palate.24 Montagnoli et al found that Isolated cleft lip
children showed less marked impairment of weight
(23.8%) compared to the cleft lip with cleft palate group
(35.7%). In the isolated cleft palate group 34.4% of the
children were underweight. Similar results were found in
study done by Coy et al.22
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ABSTRACT
Objective: The objective of this study was to evaluate the effect of intravenous fluid supplementation in healthy term neonates with
non-hemolytic hyperbilirubinemia receiving phototherapy. Study Design: Randomized controlled trial conducted in a tertiary level
neonatal care unit of a teaching institute in North Karnataka. Methods: A total of 60 healthy term neonates with non-hemolytic
hyperbilirubinemia (total serum bilirubin [TSB] >15 mg/dL [256 µmol/L]–<25 mg/dL [428 µmol/L]) were randomized to two
groups. Group I (case group, n=30) received 1/3rd the maintenance intravenous fluid in addition to breastfeeding and phototherapy.
Group II (control group, n=30) received only breastfeeding and phototherapy. The duration of phototherapy and rate of fall of
bilirubin was compared. Results: Both the groups were comparable with respect to mean birth weight, gestational age, gender,
mode of delivery, age at admission, admission weight, percentage of weight loss at admission, and TSB at inclusion. There was
a significant difference in the duration of phototherapy between the two groups (mean [standard deviation (SD)] Group I, 39.6
[7.8] h and Group II, 45.2 [10.22] h, p<0.05). Percentage of fall in bilirubin was not significant at 4, 12, 48, and 60 h but was
significant at 24 and 36 h. Conclusion: Intravenous fluid supplementation in healthy breastfed term neonates with non-hemolytic
hyperbilirubinemia significantly reduces the duration of phototherapy.
Key words: Bilirubin, Breastfed, Duration, Phototherapy

P

hototherapy is a standard treatment for neonatal jaundice.
Its relative freedom from complications together with
its non-invasive nature, ease of usage, and convenience
has resulted in widespread acceptance in virtually all neonatal
units [1]. The increase in the amount of body water loss through
insensible transepidermal loss due to phototherapy along with
stool water loss is commonly seen in newborn suffering from
jaundice [2]. Some infants with high bilirubin level are mildly
dehydrated and may need supplemental fluid to correct their
dehydration. Furthermore, the photoproducts responsible for
the decline in serum bilirubin are excreted in urine and bile.
Hence, maintaining adequate hydration and good urine output
help to improve the efficacy of phototherapy [3]. Studies done
on fluid supplementation on term neonates have shown variable
results [2,4,5]. Hence, this randomized control trial was conducted
to evaluate whether parenteral fluid supplementation helps in
reducing the duration of phototherapy in healthy term neonates
with non-hemolytic hyperbilirubinemia.
MATERIALS AND METHODS
This study was conducted in a tertiary level neonatal care unit of a
teaching institute in North Karnataka over a period of 12 months
from December 2012 to November 2013. Healthy term neonates
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(≥37 weeks) weighing ≥2.5 kg at birth presenting with jaundice
and total serum bilirubin (TSB) ≥15 mg/dL (256 µmol/L) from
2nd to 14th day of life were included. Written informed consent
was obtained from either parent of the neonate. Ethical clearance
was obtained from the institutional ethical committee.
Neonates with bilirubin encephalopathy (hypertonia, arching,
retrocollis, opisthotonos, fever, and high-pitched cry) [6], TSB
>25 mg/dL (428 µmol/L), conjugated bilirubin >20% of the
TSB, evidence of hemolysis, signs of dehydration (weight loss
>10% of birth weight, reduced skin turgor, dry mucosa, fever,
and tachycardia), jaundice persisting beyond 14 days of life, sick
neonates, major congenital anomalies, born to gestational diabetic
mother, cephalhematoma, and neonates on intravenous fluid for
any reason were excluded (Box I). Hemolysis was diagnosed if
direct Coombs test was positive, peripheral blood smear showed
features of hemolysis and increased reticulocyte count [7].
During the study period, 92 term neonates were admitted for
jaundice, 28 neonates were excluded, and 4 parents refused to
give consent (Fig. 1). Hence, 60 neonates were randomized to
one of the two groups (case group n=30, control group n=30).
Neonates of both the groups received exclusive breastfeeding.
Neonates were allotted using computer-generated random
number, and the corresponding serial numbered was opened by an
opaque, identical envelope containing group allocation to either of the
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Box I: Inclusion and exclusion criteria
Inclusion criteria

Exclusion criteria

Healthy term neonates (≥37 weeks)
≥2.5 kg at birth
Presenting with jaundice from 2nd to 14th day of life
Total serum bilirubin (TSB) ≥15 mg/dL (256 µmol/L)

Signs of bilirubin encephalopathy (hypertonia, arching, retrocollis,
opisthotonos, fever, and high‑pitched cry)[6]
TSB>25 mg/dL (428 µmol/L)
Conjugated bilirubin>20% of the TSB
Evidence of hemolysis
Signs of dehydration (weight loss>10% of birth weight, reduced skin
turgor, dry mucosa, fever, and tachycardia)
Jaundice persisting beyond 14 days of life
Sick neonates
Major congenital anomalies
Born to gestational diabetic mother
Cephalhematoma
Neonates on intravenous fluid for any other reason

RESULTS

Figure 1: Patients flow diagram

two groups. Group I (case group) received supplemental intravenous
fluid along with phototherapy and breastfeeding. Group II (control
group) received only phototherapy and breastfeeding.
Phototherapy was provided by special blue light phototherapy
unit (Phoenix Blue CFL-tubes PL-L-18W/52/4P Chennai, Tamil
Nadu). Neonates were fully exposed except for their eyes and nappy
areas. Phototherapy unit was placed at a distance of 25 cm over the
neonate. Phototherapy was discontinued after TSB value obtained
below 15 mg/dL (256 µmol/L) by 2 mg/dL (34.1 µmol/L). Neonates
in case group received 1/3rd the daily maintenance fluid (80 mL/kg
on day 2, 100 mL/kg on day 3, 120 mL/kg on day 4, 140 mL/kg on
day 5, and 160 mL/kg on or after day 6) of 1/5th normal saline with
5% dextrose by peripheral vein till they received phototherapy.
All the neonates received exclusive breastfeeding on demand.
Investigations were sent for serum bilirubin (total and direct),
hemoglobin, and for evidence of hemolysis (reticulocyte count,
direct Coombs test, and peripheral smear for hemolysis). Maternal
blood group was obtained from mother’s records.
Neonates were periodically monitored for hydration,
adequacy of feeding, signs of acute bilirubin encephalopathy,
urine, and stool frequency. Daily weight was recorded. Serum
bilirubin (total and direct) was repeated at 4th and 12th h and
every 12 hourly by EM360 fully automated autoanalyzer using
diazo method. Primary outcome measures were the duration of
phototherapy and percentage of fall of TSB.
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There was no significant difference with respect to birth weight,
gender, weight at admission, mode of delivery, and age at
admission between the two groups (Table 1). Mean (standard
deviation [SD]) percentage of weight loss (case vs. control
group was 5.09% [2.78] vs. 4.84% [2.2]) was not significant.
Laboratory parameters (hemoglobin, reticulocyte count, and TSB
at inclusion) were similar in both the groups (Table 1). Hence,
factors affecting bilirubin was similar in both the groups.
There was a significant difference in the duration of
phototherapy (case group 39 [7.8] h vs. control group 45.2 [10.22] h,
p=0.0248). The average duration of phototherapy was shorter by
6 h in the fluid supplemented group. The percentage of fall in
bilirubin at 4, 12, 48, and 60 h was not significant, but it was
significant at 24 and 36 h (Table 2).
All the babies in both the groups responded to phototherapy,
none of them needed exchange transfusion or developed signs
of bilirubin encephalopathy. None of the neonates developed
complications related to phototherapy and intravenous cannula
(thrombophlebitis or evidence of sepsis).
DISCUSSION
Our study showed that intravenous fluid supplementation
significantly reduced the duration of phototherapy in healthy term
exclusively breastfed neonates presenting with non-hemolytic
hyperbilirubinemia though the percentage of fall in bilirubin was
not significant at all times.
The quantity of fluid supplemented differs between different
studies. In one of the study, Iranpour R supplemented their
study participants with 25% of the maintenance showed no
benefit [2], while a study by Mehta et al. showed benefit with
supplementation of 50% of daily maintenance [4]. Hence, our
study was conducted to evaluate whether fluid supplementation
of 1/3rd the maintenance has any benefit. We chose to give fluid
by intravenous route as we believe that oral supplementation
might interfere with breastfeeding, and the effectiveness of oral
rehydration may not be sufficiently reliable and fast [4].
In a study done by Mehta et al. [4], benefit of fluid
supplementation in term neonates presenting with severe
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hyperbilirubinemia in the form of decreased rate of exchange
transfusion and duration of phototherapy was seen. However, the
case group in this study received intravenous fluid for first 8 h
followed by oral supplementation with expressed breast milk or
formula feeds. This study also showed the non-reliability of infants
with own autoregulatory mechanisms to increase oral intake
in the presence of severe hyperbilirubinemia. In a study, Saedi
et al. [8] showed that additional parenteral fluid therapy in term
neonates with non-hemolytic hyperbilirubinemia accelerates the
reduction in serum bilirubin in first 24 h of admission. However,
case group received full maintenance intravenous fluid along with
breastfeeding. Boo and Lee [5] in a randomized controlled trial
on severely jaundiced healthy term infants receiving intensive
phototherapy showed no benefit of oral or intravenous fluid
supplementation. However, the quantity of fluid given to both the
groups (enteral and intravenous group) was similar, only the route
of administration was different (oral vs. intravenous) and was only
studied for first 4 h of phototherapy. A study by Goyal et al. [9]
found no significant difference in the duration of phototherapy
or exchange transfusion between the non-supplemented and fluid
supplemented (by both intravenous and oral route) neonates
receiving phototherapy for severe hyperbilirubinemia.
Table 1: Demographic and laboratory parameters of the neonates*#
Parameter

Case group
n=30

Control group
n=30

Male n (%)
Birth weight in kg
Admission weight (kg)
Weight loss (%)
Mode of delivery n (%)
Vaginal
Cesarean
Instrumental
Age at admission (days)
Hemoglobin (g/dL)
Reticulocyte count (%)
TSB (mg/dL) at inclusion

19 (63)
3.02 (0.32)
2.87 (0.31)
5.09 (2.78)

16 (53)
3.07 (0.34)
2.92 (0.33)
4.84 (2.2)

11 (36.6)
14 (46.6)
5 (16.6)
5.17 (2.07)
15.83 (1.4)
1.61 (0.39)
17.35 (1.45)

11 (36.6)
17 (56.6)
2 (6.6)
5.07 (1.78)
15.61 (1.39)
1.43 (0.76)
16.11 (0.04)

*Results expressed as mean (SD), #all P>0.05 between both groups. SD: Standard
deviation, TSB: Total serum bilirubin

None of the neonates of either of the groups developed
features of bilirubin encephalopathy or needed an exchange
transfusion. Cochrane review showed no benefit of intravenous
fluid supplementation on complications related to excessive
bilirubin (bilirubin encephalopathy, kernicterus, or cerebral
palsy) in healthy term neonates as a risk of developing these
complications was very low [10]. The American Academy
of Pediatrics [3] states that there is no evidence of excessive
fluid administration affecting the serum bilirubin concentration
and does not recommend routine intravenous fluid, or other
supplementation of the term and near-term infants receive
phototherapy unless there is evidence of dehydration. However,
mild dehydration may not have significant clinical signs [11].
The significance of our finding might be due to an expansion of
intravascular volume leading to a slight dilutional lowering of the
bilirubin, but the more important effect would be enhanced biliary
and bowel function [4]. Cochrane review of the previous studies
showed that additional fluid supplementation in healthy term
neonates with unconjugated hyperbilirubinemia shortened the
average duration of phototherapy by 10.7 h; however, its clinical
significance was unclear [9].
The major limitation of our study was the lack of laboratory
parameters to determine dehydration. However, neonates of both
the groups had no clinical signs of dehydration, weight loss on
admission was not significant, and the possibility of subclinical
dehydration will be equally distributed between both the groups.
Furthermore, complete blinding was not possible in our study.
We could not rule out the glucose-6-phosphate dehydrogenase
deficiency in our subjects due to non-availability of the
investigation at our institution.
CONCLUSION
Parenteral fluid supplementation along with exclusive
breastfeeding does not affect the final outcomes but helps to
reduce the duration of phototherapy which will reduce the
duration of hospital stay and facilitate early discharge in such
neonates. Further studies comparing fluid supplementation by
oral or intravenous routes with no additional fluids involving a
large sample size are required to find the beneficial effect if any.

Table 2: Percentage of fall in TSB and duration of phototherapy
Time (h)

Case group

4
12
24
36
48
60
Total duration of phototherapy (h)

Control group

n

% of fall in TSB

n

% of fall in TSB

30
30
30
29
8
2

1.42 (0.75)
6 (3.26)
11.06 (5.16)
17.32 (6.86)
23.89 (9.11)
26.47 (8.14)
39.6 (7.8)

30
30
30
29
16
8

1.22 (1.42)
4.63 (5.84)
6.85 (6.28)
11.36 (7.54)
19.02 (9.55)
21.87 (9.44)
45.2 (10.22)

p value
0.506
0.266
0.006*
0.002*
0.06*
0.30
0.0248*

Results expressed as mean (SD). *Significant P<0.05. TSB: Total serum bilirubin, SD: Standard deviation

% of fall in TSB =

TSB (at inclusion - at specified time )
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TSB at inclusion

×100
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Rare case of diabetes mellitus,
sensorineural hearing loss, and
refractory megaloblastic anemia:
SLC19A2 mutation
Tanmaya Metgud, Sujata Jali, Mahesh Kamate, Abhilasha Sampagar, Nishant Mittal
Abstract:
Reporting a rare and treatable case of thiamine responsive Megaloblastic Anemia with Sensori-neural
Hearing Loss with Diabetes Mellitus in a 6 year old child due to SLC19A2 mutation. Simple thiamine
treatment is cost effective and can reverse this disorder except hearing loss.
Keywords:
Diabetes mellitus, hearing loss, thiamine‑responsive megaloblastic anemia

Introduction

T

hiamine‑responsive megaloblastic
anemia (TRMA) is a rare autosomal
recessive inherited disorder first described
by Porter et al.[1] It comprises a triad of
megaloblastic anemia, diabetes mellitus, and
sensorineural hearing loss.[2] Megaloblastic
anemia and diabetes mellitus occur
between infancy and adolescence, whereas
sensorineural hearing loss may be detected as
early in toddler age group. Here, we report a
6‑year‑old girl with refractory megaloblastic
anemia, diabetes mellitus, and sensorineural
hearing loss with SLC19A2 mutation.

Case Report
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A 6‑year‑old child, born out of a
second‑degree consanguineous marriage,
a known case of type 1 diabetes diagnosed
at 1 year of age, presented to us with
complaints of progressive pallor and
progressive abdominal distension noted first
at 4 years of age. On detailed history, the
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child had deafmutism noticed first at 1 year
of life, with associated developmental delay.
For underlying diabetes, she was on insulin
therapy. The child’s requirement for insulin
for adequate glycemic control was increasing
over time. For pallor, the child was evaluated
and a diagnosis of megaloblastic anemia
was postulated. She was on oral Vitamin
B12 and folic acid supplements for 2 years.
She had also received multiple Vitamin
B12 injections. There was no improvement
in clinical as well as a hematological
profile with these supplements. In fact,
hepatomegaly worsened, and insulin
requirement increased over time.
On examination, a deaf‑mute child with
stable vitals had severe pallor, abdominal
distension, and bilateral horizontal
nystagmus. On per abdominal examination,
the liver span was 12 cm, soft, nonnodular
surface with rounded margins. There
was no splenomegaly or free fluid in the
abdomen. Cardiac examination showed
hemic murmur. CNS examination showed
horizontal bilateral nystagmus with
deaf‑mutism leading to the consequent
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mellitus, sensorineural hearing loss, and refractory
megaloblastic anemia: SLC19A2 mutation. Indian J
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developmental delay. Other motor milestones were
normal. There were no other focal neurological deficits.
On laboratory investigations, hemogram showed
severe anemia (hemoglobin [Hb] 3.1 g%), red cell count
was 1.38 mil, mean corpuscular volume was 74.9,
mean corpuscular Hb was 22.2, mean corpuscular Hb
concentration was 29.6, red cell distribution width was
24.6, and platelet count was 82,000. Peripheral smear
showed dimorphic anemia with thrombocytopenia.
Renal function test, electrolytes, and liver function
test were normal. Anemia workup showed a negative
Coombs test with serum B12 levels 1168 (pg/ml), ferritin
287(ng/ml), serum iron 316 (mcg/dL), and total iron
binding capacity was 328 (mcmol/L) with raised lactate
dehydrogenase of 435 (IU).
Bone marrow evaluation showed megaloblastic
hypercellular marrow with reduced megakaryocytes.
Her HbA1c was 12%, and c‑peptide was 0.08 ng/mL.
Brain‑evoked response audiometry showed bilateral
moderate to profound sensorineural hearing loss. Given
refractory megaloblastic anemia not responding to
conventional Vitamin B12 supplementation, a detailed
literature search was done using diabetes, sensorineural
hearing loss, and refractory megaloblastic anemia as
keywords. A rare entity called TRMA was found that
fitted in this clinical presentation. Genetic mutation
analysis by next‑generation sequencing was sent, and a
homozygous loss of function mutation in the SLC19A2
gene was detected. The child was started on thiamine
supplements (10 mg/kg/day) in three divided doses
along with injectable insulins. On follow‑up after
1 month, the child’s HB was 8.8 g% and HbA1C was
10%. Detailed history showed similar complaints in the
younger sibling, and genetic analysis for that child was
also sent and report awaited.

Discussion

patient, a 6‑year‑old girl, was born out of a second‑degree
consanguineous marriage. There was a history of
deafness and diabetes in a maternal uncle, thus affirming
the strength of association of family history. Consequent
case reports reported an increased incidence of congenital
heart diseases, arrhythmias, abnormalities of the retina,
and optic nerve in addition to the classical triad of
symptoms.[6] The gene associated with TRMA is located
on chromosome 1q23.2‑23.3 (chr1:169454910A>Tc.
95T>A p. Leu32Ter) and is designated as SLC19A2
that encodes the high‑affinity thiamine transporter.[7,8]
Thiamine transport protein facilitates the transport of
thiamine in hemopoietic tissues, cochlear cells, and
pancreatic islets. Intracellular thiamine deficiency
in TRMA leads to decreased activity of enzymes
dependent on thiamine pyrophosphate (TPP), the
active form of thiamine: the pentose phosphate shunt
enzyme transketolase and three mitochondrial enzyme
complexes, the pyruvate dehydrogenase complex,
alpha‑ketoglutarate dehydrogenase, and branched‑chain
α‑ketoacid dehydrogenase.[9,10] A study by Abboud et al.
postulated a defect in the binding of TPP to the enzyme[11]
and Poggi et al. noted that TRMA erythrocytes were
deficient in TPP.[12] Stagg et al. documented the absence
of the high‑affinity thiamine transporter on fibroblasts
of TRMA patients.[9]
Oral thiamine treatment is a simple, cost‑effective, and
reversible treatment for this chronic debilitating disorder.
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TRMA or Rogers syndrome is a rare autosomal
recessively inherited condition with a characteristic
triad of megaloblastic anemia, sensorineural hearing
loss, and diabetes. [1,2] Historically, this has been
described in < 40 pedigrees worldwide, thus indicating
a strong family history.[3] The case reported here is the
first case report from this part of the subcontinent.
Insulin insufficiency is said to be the cause of diabetes
in these children.
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Comparison of effectiveness of silver
zeolite as an antimicrobial agent
in acrylic and silicone soft liners in
complete denture patients: An in vivo
study
Bishakha Singh, Mahantesh Bembalagi, Jyoti M. Nagmoti1, Raghunath Patil,
Abhijit Patil
Abstract:
BACKGROUND: Soft liners (SLs) are easily colonized and infected by Candida species and bacteria,
leading to denture‑induced stomatitis. Hence, it is essential that the SLs be taken care of. To serve
such a purpose, antimicrobial zeolites have been incorporated. Limited in vitro evidence suggests
that silver zeolite (SZ) is a potentially effective antimicrobial agent. Hence, this study aims to analyze
and compare the antimicrobial effectiveness of SZ when added to two different types of SLs in vivo
for 28 days in complete denture patients.
MATERIALS AND METHODS: This study was undertaken to determine the efficacy of SZ as an
antimicrobial agent when incorporated in acrylic soft liners (ASLs) and silicone soft liners (SSLs).
A total of 32 edentulous patients were selected and were divided into two groups. Group 1 consisted
of 16 patients, wherein SSL was used, and Group 2 consisted of 16 patients with ASL. The reduction
of colony‑forming units (CFUs) was seen in both the groups after an interval of 28 days.
RESULTS: There was a greater reduction noted when SZ was incorporated in SSLs after 28 days.
Group 1 showed a mean reduction of CFU from 4.60 to 1.98, whereas Group 2 showed a mean
reduction from 4.73 to 3.39. Thus, SZ was effective in both the SLs.
CONCLUSION: SZ showed a significant reduction in CFU in both the SLs. Hence, this in vivo study
concluded that incorporation of SZ is effective as an antimicrobial agent when added to SLs.
Keywords:
Acrylic soft liner, antimicrobial, Candida, denture‑induced stomatitis, silicone soft liner, silver zeolite
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Introduction

S

oft liners (SLs) are used in the management
of abused tissue, underlying ill‑fitting
dentures, functional impression and tissue
conditioning during implant healing, and
the relining of maxillofacial prosthesis.
However, these are easily colonized and
infected by Candida species and bacteria,
leading to denture‑induced stomatitis.
Hence, it is essential that the SLs be taken care
of.[1‑4] To serve such a purpose, antimicrobial
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the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.
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zeolites have been incorporated. Zeolites are
aluminum silicate crystalline structures that
present void spaces measuring 3–10 Å in
their structure. Antimicrobial cations, such
as silver and zinc, may be lodged within
the void spaces of the zeolites and be
exchanged over time with other cations
from their environment. Limited in vitro
evidence suggests that silver zeolite (SZ) is
a potentially effective antimicrobial agent.
In vitro studies have shown favorable
long‑term antimicrobial effects of SLs
How to cite this article: Singh B, Bembalagi M,
Nagmoti JM, Patil R, Patil A. Comparison of
effectiveness of silver zeolite as an antimicrobial
agent in acrylic and silicone soft liners in complete
denture patients: An in vivo study. Indian J Health Sci
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containing SZ on Candida albicans and the bacteria
Staphylococcus aureus and Pseudomonas aeruginosa. Few
studies have been published on this topic because the
changes in SL materials in the mouth over time are more
rapid when compared to in vitro immersion of the same in
water, isotonic saline, artificial saliva, or denture cleansers.
In vitro studies possess limitations in their capacity to
simulate the oral environment, and moreover, the in vivo
effect of SZ as antimicrobial activity is unknown.[5,6]
Hence, the purpose of the study is to analyze and
compare the antimicrobial effectiveness of SZ when
added to two different types of SLs in vivo for 28 days
in complete denture patients.

Materials and Methods
A total of 32 patients in the age group of 45–75 years,
attending to the Department of Prosthodontics and
Crown and Bridge, KLE Vishwanath Katti Institute of
Dental Sciences, Belgaum, were included in the study.
Two groups were formed, with 16 patients in each
group. Group 1 composed of denture wearer patients
where silicone soft liners (SSLs) were used and Group 2
composed of denture wearer patients where acrylic soft
liners (ASLs) were used.
Sample size was calculated as:
Α‑error = 5% power of that = 90%
η =2 s2 (z1−α/2 + z1−β) 2/d2
z1−α/2 = 1.96 z1−β =0.842

Inclusion criteria

1. Patients between age 45 and 75 years of age
2. Patients with healthy oral mucosa
3. Patients with ill‑fitting denture requiring SL.

Exclusion criteria
1.
2.
3.
4.

Immunocompromised patients
Patients on antimicrobial treatments
Diabetes
Any form of oral diseases.

Materials used in the study

•	 Zeomic® AJ10N (SZ)
• Mollosil (SSL); LOT number 180603
• GC SL (ASL); LOT number 1601071
• Blood agar.

Methodology
Preparation of metal die

A ring‑shaped metal die of dimension 15 mm
(inner diameter) × 1.5 mm thickness was fabricated.[5]

Preparation of specimens

This ring was seated on a glass slab and addition silicone
of putty consistency was manipulated and placed in the
lumen of the ring, which was covered by another glass
slab for 10 min [Figure 1].

Determination of minimum inhibitory concentration of
silver zeolite

The antimicrobial effect of SZ was calculated by
determining the minimum inhibitory concentration (MIC)
by broth dilution method.   MIC was done against
C. albicans and Gram‑negative and Gram‑positive
bacteria.
A ring‑shaped metal die of dimension 15 mm
(inner diameter) × 1.5 mm thickness was fabricated.
This ring was seated on a glass slab and additional
silicone of putty consistency was manipulated in the
inner diameter of ring, which was covered by another
glass slab for 10 min. After 10 min, the set putty block
was secured to the palatal region of the maxillary cast
using cyanoacrylate. Heat‑curing resin was packed
into the mold space and the maxillary prosthesis was
retrieved after curing. The intaglio surface of prosthesis
containing the putty block was replaced by a layer of
SL (Group 1 – SSL and Group 2 – ASL) according to the
manufacturer’s instructions [Figures 2 and 3].
The prosthesis was inserted and was allowed to set in
the patient’s mouth for 10 min and the excess material
was trimmed away. The patients were instructed to
wear the prosthesis during the day and stored in cold
water at night.
After 28 days, the SL without SZ was scrapped and the
sample was collected and was sent for microbiological
evaluation. This space was replaced by a new layer of
SL with SZ (0.1 g of SZ to the powder of SL). The patient
was given this prosthesis and was asked to report after
28 days for another sample collection.

Microbiological evaluation

The sample was stored in a sterile container having normal
saline and transported immediately to the microbiology
laboratory for culture to identify the presence of
C. albicans and Gram‑negative and Gram‑positive
bacteria. The specimen was first vortexed for 20 min in
10 ml of saline. Then, 10 ml of this was inoculated onto
blood agar to produce lawn culture. The culture media is
incubated at 37°C in carbon dioxide jar for 18–24 h. At the
end of the incubation period, two to three predominant
bacterial colonies were noted. Semiquantitation of these
microorganisms was done by counting the number
of colonies on the culture media multiplied by 100 to
report the number of colony‑forming units (CFUs) per
ml of culture media. Later, plates were incubated at 5%
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multiplied with dilution factor to quantify the number
of CFUs.

Results
In the present study, distributions of male and females in
the two study groups were such that Group 1 consisted of
10 males and 6 females and Group 2 consisted of 9 males
and 7 females [Table 1 and Graph 1].

Figure 1: Materials used in the study

Comparison of the two study groups (1, 2) with pretest
and posttest log CFU count was done by independent
t‑test. The results showed that pretest in Group 1 had
4.60 ± 1.00 CFU and in Group 2, it was 4.73 ± 1.55,
while in the posttest, Group 1 CFU was 1.98 ± 1.86 and
in Group 2, CFU was 3.39 ± 1.73 [Table 2 and Graph 2].
Comparison of pretest and posttest log CFU counts in
the two study groups (1, 2) was done by dependent
t‑test. The results showed that Group 1 pretest CFU
was 4.60 and posttest it was 1.98. In Group 2, pretest
CFU was 4.73 ± 1.55 and posttest it was 3.39 ± 1.73
[Table 3 and Graph 3].
The results of the present study showed that there was
more CFU in SSL when compared to ASL.
The reduction in the growth of microorganism in
Group 1 was about 57% and in Group 2 the reduction
was about 29%.

Figure 2: Replacement of putty block with silicone soft liner

Discussion
Wearing the denture for a prolonged duration than
required giving minimum rest to the denture‑bearing
tissues leads to irritation of mucosa, eliminating it from
blood supply causing resorption of the supporting
alveolar bone. This results in loosening of the denture,
necessitating the use of tissue conditioners and denture
adhesives for improved retention. These soft denture
lining materials are mostly recommended in edentulous
people with atrophied or sharp alveolar ridges or who
have thin atrophied mucosa. Antimicrobial activity is one
of the most parameters for successful use of SL. Zeolites
are aluminum silicate crystalline structures which have
void spaces measuring 3–10 Å in their structure.[5] The
efﬁcacy of antimicrobial zeolites against fungi and
aerobic and anaerobic bacteria has been confirmed. Thus,
in the present study, we have assessed the antimicrobial
activity of SZ in two different SL, namely SSL (mollosil)
and ASL (GC SL).

Figure 3: Replacement of putty block with acrylic soft liner

carbon dioxide. The colony was kept in a carbon dioxide
incubator for 48 h and the count was done. The count was
172

First, we found in the present study that the mean CFU in
ASL was more as compared to SSL. This is in accordance
with the study done by Kang et al. that reported ASL
materials exhibited greater Candida adhesion than SSLs.[7]
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Table 1: Distribution of male and females in two
study groups (1, 2)
Gender
Male
Female
Total

Group 1 (%)
10 (62.50)
6 (37.50)
16 (100.00)

Group 2 (%)
9 (56.25)
7 (43.75)
16 (100.00)

Total (%)
19 (59.38)
13 (40.63)
32 (100.00)

χ2=0.1301, P=0.7192

Table 2: Comparison of two study groups (1, 2) with
pre‑ and post‑test log colony‑forming units counts by
independent t‑test
Variable
Pretest
Graph 1: Distribution of male and females in the two study groups (1, 2)

Posttest
Difference

Group
Group 1
Group 2
Group 1
Group 2
Group 1
Group 2

Mean±SD
4.60±1.00
4.73±1.55
1.98±1.86
3.39±1.73
2.61±1.20
1.34±0.67

SE
0.25
0.39
0.46
0.43
0.30
0.17

t
−0.2965

P
0.7689

−2.2191

0.0342*

3.6902

0.0009*

*P<0.05. SD: Standard deviation, SE: Standard error

Graph 2: Comparison of two study groups (1, 2) with pre- and post-test log colonyforming units counts

Graph 3: Comparison of pre- and post-test log colony-forming unit counts in the
two study groups (1, 2)

Second, a significant reduction in the CFU in both the
groups (1, 2) was seen after addition of SZ to SLs. The
mean culture result for Group 1 showed reduction from
4.6 to 1.98. For Group 2, the mean culture reduced from
4.73 to 3.39.
Addition of SZ led to a reduction in the growth of microbes,
which was also reported in an in vitro study done by
Nikawa et al. It showed that SZ, when incorporated into

SL, reported to control the denture plaque effectively.
Another study done by Saravanan et al. showed two‑third
reduction in microbial growth in ASL incorporated with
SZ.[8] Nevertheless, in our study, we found one‑third
reduction in microbial count in ASL. Literature search
did not yield any study that evaluated the effect of SZ in
SSL; therefore, a comparison cannot be drawn with other
studies. However, Group 1 (SSL with SZ) percentage
reduction in growth of bacteria is 57%.
In this study, the antimicrobial effect of SZ was noted
for 28 days. This is in accordance with a previous in vitro
study done by Matssura et al. who concluded that SLs
containing SZ have shown antimicrobial effect for
4 weeks. Another study done by Abe et al. also concluded
that the antimicrobial effects of samples containing SZ
against all tested microbes except for P. aeruginosa and
the Streptococcus milleri group are not influenced by saliva
immersion for 28 days. An in vivo study by Malmstorm
et al. also used 4‑week time to evaluate surface integrity
and softness of SL. This study also showed the efficacy
of SZ in ASLs and SSLs over 28 days.
The limitations of the study were that the sample size
used in the present study was small because of the
strict inclusion and exclusion criteria. There is a scope
of further research using a larger sample size and
involving a wider research area and scale. Efficacy of
SZ was studied in autopolymerized SL, that is, in ASL
and SSLs. Efficacy of SZ as an antimicrobial should also
be evaluated in heat cure as these may reflect greater
or lesser susceptibility for candidal colonization. In
the present study, the antimicrobial effect of SZ was
considered. Further studies should evaluate other
properties such as water sorption viscoelastic properties,
color stability and surface roughness, tensile strength,
and bond strength of SLs.
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Table 3: Comparison of pre‑ and post‑test log colony‑forming units counts in the two study groups (1, 2) by
dependent test
Groups
Group 1
Group 2

Time points
Pretest
Posttest
Pretest
Posttest

Mean±SD
4.60±1.00
1.98±1.86
4.73±1.55
3.39±1.73

Mean difference
2.61

SD difference
1.20

Percentage
56.84

Paired t
8.6969

P
0.0001*

1.34

0.67

28.36

7.9841

0.0001*

*P<0.05. SD: Standard deviation

Conclusion
The following conclusions are drawn from the study.
There was more CFU in ASL when compared to
SSL. There was reduction in CFU in both the groups.
On addition of SZ to both these SLs, SSL showed a
marked reduction in CFU. Efficacy of SZ was effective
over 28 days.
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Prevalence of sensorineural hearing
loss among type‑II diabetes
mellitus patients attending KLES
Dr. Prabhakar Kore Hospital and MRC:
A cross‑sectional study
Aniruddh Tiwari, Ramesh S. Mudhol
Abstract:
INTRODUCTION: Diabetes mellitus (DM) is an important healthcare concern in the modern world.
This disease and its complications can affect virtually every system in the human body. A possible
complication of DM is sensorineural hearing loss (SNHL).
AIM: The current study aimed to evaluate the prevalence of SNHL among the patients of type‑2 DM
attending the hospital as well as to correlate the severity of hearing loss to the duration of diabetes
and the glycosylated hemoglobin (HbA1c) levels. A total of 125 known cases of type‑2 DM were
included in the study.
METHODOLOGY: For each patient, a detailed history was taken, thorough clinical ear, nose, and
throat examination was done, hearing thresholds were evaluated by means of pure tone audiometry
and HbA1c levels were measured.
RESULTS: SNHL was seen in 76.8% of the patients. Robust correlation was seen between the
severity of SNHL and the duration of DM (P < 0.0001, r coefficient 0.3668). Positive correlation was
seen between SNHL and HbA1c levels (P = 0.0001, r coefficient 0.3517).
CONCLUSION: This study confirms that there is a high prevalence of SNHL in type‑2 DM.
Keywords:
Diabetes mellitus, glycosylated hemoglobin, pure tone audiometry, sensorineural hearing loss
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iabetes mellitus (DM) is a metabolic
disorder which occurs due to relative
or absolute insulin deficiency resulting
in elevated blood glucose and causing
long‑term vascular as well as neurological
complications. While type‑1 DM occurs
due to autoimmune destruction of
insulin‑producing beta cells of the pancreas,
type‑2 diabetes is due to a combination of
impaired beta pancreatic cell function with
insulin resistance at the receptor level.
Worldwide around 422 million people suffer
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the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.
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from this disease.[1] In India, roughly 5% of
the population consists of diabetics. DM is
the most important disease that can affect
virtually every system of the body. The
long‑term complications of the disease can
be a macrovascular (coronary artery disease,
peripheral vascular disease, nephropathy,
etc.,) or microvascular (neuropathy,
retinopathy, etc.,) nature. [2] A frequent
complication in type‑2 DM is deafness.
Hearing loss described in DM is generally
bilateral and sensorineural in nature. It
may be gradual and progressive with high
frequencies being affected in the elderly
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similar to presbycusis.[3] However, low‑ and mid‑range
frequency hearing loss has also been reported by some
authors. Microvascular complications of diabetes[4] as
well as diabetic neuropathy[5] are believed to affect the
hearing of diabetic patients. The present study aims to
clarify the picture regarding type‑2 DM and auditory
dysfunction.

by Krishnappa and Naseeruddin in 2014. Patients with
poor glycemic control (HbA1c levels >8%) showed
higher levels of hearing loss, while patients with good
glycemic control had either normal hearing or mild
hearing loss.[8]

Objectives

This cross‑sectional study was conducted from January
2016 to December 2016. 125 patients with type‑2 DM were
included in the study. The sample size was calculated
using the standard formula for a prevalence study– 4
pq/d*d (where “P” = prevalence rate of SNHL in type‑2
diabetes, here taken as 73%,[9] “q” = 100−p, and “d” is
the standard error, here taken as 8). Ethical clearance
for the study was obtained from the Institutional Ethical
Committee. Only known type‑2 diabetes patients with
minimum duration of disease 3 years were included
in the study. Patients with family history of deafness,
history of ear surgery/trauma, history of chronic otitis
media, and occupational noise exposure were excluded
from the study. All cases were subjected to ear, nose,
and throat examination, pure tone audiometry and
measurement of HbA1c levels. Written and informed
consent was obtained from all the study participants. The
prevalence of SNHL was calculated among the diabetic
patients. The correlation, if any, was studied between
SNHL and duration of diabetes, as well as between
SNHL and HbA1c levels.

To study the prevalence of sensorineural hearing
loss (SNHL) among type‑2 DM patients and to study
the correlation between degree of hearing loss and the
duration of DM.

Review of literature

DM can lead to an array of the head‑and‑neck
manifestations. [2] Commonly encountered ocular
conditions include diabetic retinopathy, conjunctival
hemorrhage and diabetic cataract, and mononeuropathy
of the head‑and‑neck region is often a presenting sign
of the disease. There is a high association of Bell’s
palsy with diabetes and neuropathies of all cranial
nerves except olfactory and hypoglossal nerves
have been documented. The equilibrium disorders
also occur frequently in this disease either due to
peripheral neuropathy, direct end organ vestibular
toxicity or fluctuations in the cerebral circulation
glucose concentration. The diabetic patients are also
particularly prone to infections in general as well as
certain particular infections such as malignant otitis
externa (due to Pseudomonas aeruginosa) and invasive
fungal rhinosinusitis (rhinocerebral mucormycosis).
Jordao in 1857 was the first to report a relationship
between DM and deafness.[6] The suggested reasons
for this SNHL include cochlear microangiopathy,
hyperglycemia of the cerebrospinal fluid or perilymph,
auditory neuropathy, and diabetic encephalopathy.[7]
The two important factors seen in diabetics which are
believed to affect hearing are diabetic angiopathy and
diabetic neuropathy. In diabetic angiopathy, due to
insulin resistance, there is the higher production of
triglycerides in diabetes. There is a proliferation of
endothelium, with an accumulation of glycoproteins
leading to thickening of the capillary vessels in
basement membranes. There is the reduced transport
of nutrients through these thickened vessels resulting in
reduced blood flow through narrow vessels, which may
lead to secondary degeneration of the vestibulocochlear
nerve (CN VIII). [4] Diabetic neuropathy– there is
activation of the polyol pathway in diabetic patients
which causes accumulation of sorbitol within the
neurons. This reduces the myoinositol content as well
as the intracellular Na/K ATPase activity, leading to
cellular swelling and osmotic damage.[5] A positive
relation between glycosylated hemoglobin (HbA1c)
levels and the severity of hearing loss was observed
166

Methodology

Results
Out of a total 125 cases, 66 (52.8%) patients were
male and 59 (47.2%) were female. The patients were
between 30 years and 65 years of age. Considering the
age‑wise distribution of cases, more number of patients
were found in the age group of 50–60 years (54) and
patients above 60 years (46). There were 20 patients in
the age group of 40–50 years, whereas patients in the
age group 30–40 years were only five. This age‑wise
distribution is depicted in Table 1 and Graph 1. The mean
age was found to be 55.52 ± 7.47 years. All the patients
were known cases of type‑2 DM. A total of 96 cases
were found to have SNHL and 29 cases had normal
levels of hearing (elevation of thresholds 0–25 dB).
A majority (50) of the cases having sensorineural
hearing loss showed mild degree of deafness, i.e., loss
of 26–40 dB. Twenty‑nine patients showed moderate
(41–55 dB) degree deafness, while the number of patients
with moderately severe (56–70 dB) and severe (71–90 dB)
degree deafness were 12 and 7, respectively. None of
the cases showed profound hearing loss (>90 dB). The
proportion of cases with SNHL and the distribution of
various degrees of deafness are depicted in Table 2 and
Graphs 2, 3. All the cases included in the study had been
known cases of type‑2 DM for at least 3 years. A large
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Table 1: Age‑wise distribution
Age group
30-39
40-49
50-59
60-65

Number of cases
5
20
54
46

Table 2: Distribution of cases based on degree of
deafness
Degree of hearing loss
Mild (26-40 dB)
Moderate (41-55 dB)
Moderately severe (56-70 dB)
Severe (71-90 dB)
Total

Graph 1: Age‑wise distribution

Number of cases
46
31
14
5
96

majority of cases (81) had been suffering from the disease
for 3–6 years out of which 60 (74.07%) showed SNHL.
Twenty‑six patients had the disease for 6–9 years, with
22 exhibiting SNHL. Thirteen patients had a disease
duration of 9–12 years (with 12 having hearing loss)
and five patients had had the disease for >12 years
(four showing hearing loss). The maximum duration of
disease encountered was 20 years. Distribution based
on the duration of the disease as shown in Table 3 and
Graph 4. The correlation of hearing loss with duration
of disease was found to be highly significant (P < 0.0001,
Pearson’s r coefficient– 0.3668). HbA1c was measured
for each case and tallied with the level of SNHL. Of the
125 patients, 80 had HbA1c levels between 6% and 8%,
with 57 (71.25%) having hearing loss. In the 8.1%–10%
range were 29 patients, 26 (89.65%) of whom had SNHL.
There were 8 patients each in the 10.1%–12% group as
well as in the group with levels >12%, and 7 cases in each
group showed hearing loss. This relationship between
HbA1c and hearing loss is shown in Table 4 and Graph 5.
The P = 0.0001 and Pearson’s r coefficient was 0.3517.

Graph 2: Prevalence of sensorineural hearing loss in type‑II diabetes mellitus

Discussion
The current study was carried out at KLES Dr Prabhakar
Kore Hospital and Medical Research Centre,
Belagavi (Karnataka) to evaluate the prevalence of
SNHL among type‑2 DM patients attending the hospital.
A large majority of cases, i.e., 96 showed SNHL. Thus,
the prevalence was calculated to be 76.8%. Twenty‑nine
patients had normal hearing levels. Prevalence‑based
studies give prevalence rates comparable to the
current study. Malucelli et al. found the prevalence to
be 76%,[10] Rajendran et al. as 73.3%[9] and Krishnappa
and Naseeruddin[8] found the prevalence of SNHL
among type‑2 diabetic patients to be 73%, which are
all comparable to our calculated prevalence of 76.8%.
A positive correlation was seen in the current study
when extrapolating the severity of the SNHL with
the duration of DM. As the duration of the disease

Graph 3: Distribution of cases based on degree of hearing loss

increased, higher proportions of patients were found
to have SNHL, except in the group which had diabetes
for >12 years where the number of samples was very
low, i.e., only 4. This propensity of worsening of hearing
loss with duration of disease follows the logic that
exposure to the basic pathological processes that result
in SNHL (microangiopathy and neuropathy) is greater
in the patients that have been suffering from the disease
for a longer time. Similar results have been reported
by other authors.[8,11] On examining the distribution
of different degrees of hearing loss in each group, the
correlation between HbA1c levels and the severity of

Indian Journal of Health Sciences and Biomedical Research KLEU - Volume 11, Issue 2, May-August 2018

167

[Downloaded free from http://www.ijournalhs.org on Thursday, September 3, 2020, IP: 112.133.237.47]
Tiwari and Mudhol: Prevalence of SNHL in type-2 DM patients

Table 3: Duration of diabetes and sensorineural hearing loss
Duration of type II DM (years)
3-5
6-9
10-12
>12
Total

Number of cases
71
37
13
4
125

Cases with SNHL (%)
48 (67.61)
33 (89.19)
12 (92.3)
3 (75)
96

Mild
29
11
6
0
46

Moderate
13
13
5
0
31

Moderate severe
6
6
0
2
14

Severe
0
3
1
1
5

DM: Diabetes mellitus, SNHL: Sensorineural hearing loss

Table 4: Glycosylated hemoglobin and sensorineural hearing loss
HbA1c (%)
5.1-7.0
7.1-9.0
9.1-11.0
11.1-13.0
>13.0
Total

Number of cases
45
57
15
4
4
125

Cases with SNHL (%)
31 (68.89)
45 (78.95)
14 (93.33)
4 (100)
2 (50)
96

Mild
26
14
2
2
2
46

Moderate
5
23
2
1
0
31

Moderate severe
0
7
7
0
0
14

Severe
0
1
3
1
0
5

HbA1c: Glycosylated hemoglobin, SNHL: Sensorineural hearing loss

Graph 4: Distribution of cases based on duration of type‑2 diabetes mellitus

Graph 5: Distribution of cases as per glycosylated hemoglobin levels

hearing loss does not seem as straightforward as the
correlation between duration of disease and severity
of hearing loss. The groups with the lowest (5.1%–7%)
and the highest (>13.0%) HbA1c levels had no cases
with severe SNHL and a large majority of cases in
both these groups had hearing loss of a mild degree.
The group with HbA1c levels 9.1%–11.0% had the
highest number (3) of cases with the severe hearing
loss, whereas the 11.1%–13.0% group had the highest
proportion (1 out of total 4, i.e., 25%) of cases with the
severe hearing loss. A number of studies have shown
a positive correlation between HbA1c levels and the
severity of hearing loss,[8,12] while some have found no
correlation.[13] Multiple authors have concluded that
good glycemic control in diabetic patients reduces the
incidence of SNHL.[14‑16]

have helped delineate the progression of auditory
impairment.

Limitations

As the prevalence of DM in the Indian population is
on the higher side, a larger sample size could have
thrown more light on the matter of SNHL in type‑2
DM. The primary aim of this study was to calculate
a prevalence rate, and hence only a single pure tone
audiometry evaluation was done. Serial monitoring
of auditory ability in the diabetic patients could
168

Conclusion
There is a real threat of auditory impairment in
long‑standing cases of type‑2 DM. As the duration of illness
progresses, the degree of hearing loss is seen to worsen
indicating that prolonged and continued exposure to the
harmful pathological effects of DM has a strong bearing
on hearing impairment. Some amount of correlation was
seen between severity of hearing loss and HbA1c but not
as strong as the correlation between the severity of hearing
loss and duration of disease. It is important to keep in
mind the auditory complications of DM while evaluating
a diabetic patient, especially if the disease is long standing.
Routine audiological evaluation in such cases may help in
early diagnosis of SNHL while good glycemic control may
prevent or delay its occurrence.
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INTRODUCTION: Leukorrhea is one of the most common complaints of women in their
reproductive age group attending the OBG OPD and Bacterial Vaginosis (BV) is its most common
cause.
AIM: of the study was to isolate and identify the anaerobic bacteria causing leukorrhea.
MATERIALS AND METHODS: This was a cross sectional study conducted in a medical college
and tertiary care hospital, on 250 married women in their reproductive age group attending the OBG
OPD with complaints of leukorrhea. High vaginal swabs were collected from these women and BV
was diagnosed using Amsel’s clinical composite criteria. Anaerobic bacteria were isolated from the
samples using standard operative procedure.
RESULTS: Out of 250 women, 220 (88%) had a thin, grey, homogenous discharge and 30 (12%)
had thick, white non offensive discharge, indicating vaginal candidiasis. Out of the 220 women, 123
(55.9%) were diagnosed to have BV by Amsel’s criteria and 42 (19%) of them were culture positive
for anaerobic bacteria. Porphyromonas spp. (55%) was the most common bacteria isolated, followed
by Peptostreptococcus spp. (17%) and Bacteroides spp. (14%).
CONCLUSION: Anaerobic bacteria are important pathogens in the causation of bacterial vaginosis
along with other aerobic organisms.
Keywords:
Amsel’s criteria, anaerobes, bacterial vaginosis, leukorrhea
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eukorrhea is a watery/thick, white/
yellow/green, purulent vaginal
discharge, which is not bloodstained.
[1]
Bacterial vaginosis (BV) is the
most common cause of leukorrhea in
reproductive age group women. [2] It
is a dysbiotic condition in which the
dominant Lactobacilli are replaced by
pathogenic anaerobic bacteria such as
Gardnerella vaginalis, Peptostreptococcus
species (spp.), Bacteroides spp., Veillonella
spp., Fusobacterium spp., and Ureaplasma
urealyticum.[3]
This is an open access journal, and articles are distributed under
the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.
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BV is usually diagnosed using Amsel’s
clinical composite criteria. Other methods
include Nugent’s scoring, culture of
organisms causing BV, and polymerase chain
reaction.[4] The etiology and pathogenesis of
BV still remains unclear. This study was
undertaken to isolate and identify anaerobes
causing BV.

Materials and Methods
After obtaining ethical clearance from
the Institutional Ethical Committee
(MDC/DOME/385), the study was
conducted for a period of 1 year from
January 2016 to December 2016.
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Figure 1: Swabs for wet mount, Gram staining, and anaerobic culture

Figure 2: Gram-stained smear showing clue cells

Figure 3: Gram-stained smear showing budding yeast cells
Brucella blood agar
supplemented with Hemin (5 μg/ml) and Vitamin K (10 μg/ml)
Incubated at 37oC in McIntosh
Fildes anaerobic jar for 72 hours

Figure 4: pH of vaginal discharge >4.5 as seen in bacterial vaginosis

Single colony of each distinct type
Inoculation of the colony onto
chocolate agar and incubation in a
candle jar with 5-10 % of CO2
Aerotolerance testing
Purity blood agar plate

RECORD:
• Colony
Morphology,
• Pigment,
• Hemolysis,
• Fluorescence,
• Pitting.

RECORD:
Susceptibility to
• Kanamycin (1 mg),
• Colistin (10 μg),
• Vancomycin (5 μg ),
• Sodium polyanethol
sulphonate (SPS)

PERFORM:
• Gram stain,
• Spot Indole,
• Catalase,
• Motility.

Figure 5: Algorithm used to identify anaerobic bacteria

Figure 6: Black opaque colonies of Porphyromonas spp. on Brucella blood
agar showing sensitivity to vancomycin and resistance to colistin and
kanamycin
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The sample size was calculated using the following
formula:
n = 4 pq/d2
n = sample size
p = 30 (isolation rate)
q = 70 (100‑p)
d = absolute error = 20% of p = 6
n = 4 × 30 × 70/(6) 2
= 233–240 (250 samples were collected in this study)
The study included 250 married women in their
reproductive age group attending obstetrics and
gynecology outpatient department at a tertiary care
center, complaining of excessive vaginal discharge with or
without vaginal pruritus, backache, lower abdominal pain,
or burning micturition. Women with vaginal bleeding at
the time of sample collection, pregnant women, unmarried
women, post hysterectomy women, women on hormonal
therapy, women on oral contraceptive pills (OCPs),
those with intrauterine contraceptive devices (IUCDs),
women on current antibiotic treatment or who had taken
antibiotics within the past 2 weeks, women with genital
prolapse, post-menopausal women, and those with
cervical carcinoma were excluded ftrom the study.
After obtaining written informed consent and a detailed
obstetrics and gynecological history, a routine per
speculum examination was done. High vaginal swabs
were collected as shown in Figure 1, one swab was
transported in 3 ml of thioglycollate broth for culture
of anaerobic bacteria and the other swab was used for
preparing wet mount and Gram stain to examine the
presence of clue cells, yeast cells, or trophozoites of
Trichomonas vaginalis [Figures 2 and 3].
While taking the swab, color, consistency, and odor
of vaginal discharge were also noted. Vaginal pH was

recorded using commercial pH strip (with a range of
pH 3.5–9.0) held in the vaginal discharge on the speculum
[Figure 4]. Whiff test was done by adding two drops of 10%
potassium hydroxide to the vaginal fluid collected on the
speculum. The presence of enhanced fishy odor on sniffing
was suggestive of BV. Women who satisfied three out of
these four Amsel’s criteria were diagnosed to have BV.
The swab in thioglycollate broth was used for culture of
anaerobic bacteria, and the algorithm was used to isolate
and identify them up to their genus level [Figure 5].[5]

Results
Out of 250 participants, 30% belonged to the age group of
18–25 years [Table 1]. Two hundred and twenty of them
presented with excessive, gray, homogeneous, vaginal
discharge [Table 2]. Others had thick, white, non-foul
smelling discharge suggestive of vaginal candidiasis.
As evident from Table 3, 123 (55.9%) of the 220 women
satisfied Amsel’s criteria and 42 (19%) of them were culture
positive for anaerobic bacteria. The Gram‑negative bacilli
outnumbered the Gram‑positive cocci. The distribution of
Table 1: Distribution of participants according to age
groups (n=250)
Age (years)
18-25
26-30
31-35
36-40
41-45

Number of women (%)
75 (30)
59 (23.6)
39 (15.6)
35 (14)
42 (16.8)

Table 2: Nature of vaginal discharge in the
participants
Nature of vaginal discharge
Thin, gray, homogeneous, adherent discharge
Thick, white, nonoffensive discharge
Total

Number of
women (%)
220 (88)
30 (12)
250 (100)

5%

9%

Porphyromonas spp.
Bacteroides spp.

17%

Peptostreptococcus spp.
55%
14%

Figure 7: Gram-stained smear of Porphyromonas spp. showing pleomorphic gram
negative bacilli
162

Fusobacterium spp.
Prevotella spp.

Graph 1: Anaerobic bacteria isolated
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Table 3: Prevalence of bacterial vaginosis by Amsel’s criteria
Presence of thin, gray, homogeneous,
and adherent discharge
220

Vaginal discharge of
pH >4.5
141

Positive whiff
test
41

Presence of
clue cells
145

Number of women satisfying
Amsel’s criteria
123

various anaerobic bacterial isolates is shown in Graph 1.
Porphyromonas spp. (55%) was the most common bacteria
isolated, Figures 6 and 7 followed by Peptostreptococcus
spp. (17%) and Bacteroides spp. (14%).

a vaginal pH of >4.5, 44% showed positive whiff test,
and 42% of them had clue cells. The presence of >20%
clue cells on a wet mount is the single most reliable
predictor of BV.

Discussion

In BV, Lactobacilli are replaced with the increased
population of pathogenic anaerobic bacteria. In our
study, 42 women were positive for anaerobic bacterial
culture. Porphyromonas spp. (55%) was the most common
isolate followed by Peptostreptococcus spp. (17%),
Bacteroides spp. (14%), Fusobacterium spp. (9%), and
Prevotella spp. (5%). In a study by Aggarwal et al.[12] at
Amritsar in 2003, 53.3% Peptostreptococcus spp., 16.7%
Bacteroides spp., 10% Prevotella spp., and 4% Fusobacterium
spp. were isolated. In a similar study by Sumati and
Saritha, [13] 30.1% Bacteroides spp., 13% Peptococcus
spp., 8.9% Peptostreptococcus spp., 12% Veillonella spp.,
7.5% each of Prevotella spp., and Fusobacterium spp.
were isolated. The difference in the type of and rate
of isolation of these bacteria reflects the difference in
the study population, different period, and methods of
investigations.

Leukorrhea is prevalent in 30% of reproductive age
group women in India.[6] Most of these women have
BV. The presence of BV puts patients at increased risk of
upper genital tract infections with severe consequences
to fertility and the outcome of pregnancy.
BV is usually seen in younger women of reproductive
age which is attributed to their increased sexual activity.
In our study, most of the women (30%) belonged to
18–25 years’ age group. This was in accordance to studies
conducted by Leela et al.[7] and Afroze et al.[1] in which
30% and 44.8% of the women belonged to the age group
of 15–25 years, respectively.
The most common presenting complaints of the women
included in our study were foul smelling vaginal
discharge, pruritus, irregular menstrual cycle, lower
abdominal pain, and burning micturition. Excessive
vaginal discharge can be physiological or pathological.
Physiological leukorrhea is caused by congestion of the
vaginal mucosal membranes due to hormonal stimulation.
This may occur during pregnancy. Hormonal therapy,
IUCDs, and OCPs increase physiological leukorrhea.[1]
In our study, pregnant women and women with IUCDs
and on OCPs were excluded from the study.
Among 250 women, 220 (88%) of them had excessive
thin, gray, homogeneous malodorous discharge and
30 (12%) had thick, white, nonoffensive discharge.
Chaudhary et al.[8] reported that 87.8% of the women in
their study had excessive vaginal discharge.
BV was diagnosed in 123 (55.9%) women using Amsel’s
clinical composite criteria. Similar prevalence of BV
was documented by Puri et al.[9] (45%) and Kamara
et al.[10] (44.1%).
In the present study, thin, gray, homogeneous discharge
was present in 220 (88%) of the women studied. In
141 (56.4%) of them, vaginal pH was >4.5. Whiff test
was positive in 41 (16.4%) and clue cells were present
in 145 (58%) women. Similar findings were reported in
a study conducted by Rani et al.[11] Out of 130 women,
35.38% of them had profuse vaginal discharge, 96% had

Conclusion
Therefore, it can be concluded that anaerobic bacteria
are important pathogens causing BV along with other
aerobic organisms. Most of these anaerobes can be
isolated and identified meticulously using simple media
and culture techniques.

Limitation

Species‑level identification of anaerobic bacteria could
not be done due to resource constraints.
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Abstract:
STATEMENT OF PROBLEM: Candida species are the major human fungal pathogens that cause
both mucosal and deep‑tissue infections. Fungal infections have been successfully treated by
systemic antifungal agents for a very long time. The toxicity of available antifungals and resistance
to these drugs are a concern; thus, the use of probiotics has emerged as an alternative therapeutic
technique for treating Candida infections.
PURPOSE: The purpose of this study was to evaluate the effect of probiotics on the prevalence of
oral Candida organisms in denture wearers with different age groups.
MATERIALS AND METHODS: Sixty completely edentulous denture wearers were divided into three
groups: 50–59 years (Group A), 60–69 years (Group B), and 70 years and above (Group C). The
sample collected from the denture surface and palatal mucosa pre‑ and postprobiotic usage were
subjected to CHROMagar followed by Germ tube test and then Corn meal agar for identification
and counting the number of Candida colonies. The attributed scores were tabulated and submitted
for statistical analysis using Kruskal–Wallis ANOVA test, Mann–Whitney U‑test, Wilcoxon matched
pairs test, and paired t‑test.
RESULTS: Reduction in the number of Candida colonies was statistically significant in Group A and
Group B on the denture surface as compared to that of Group C. However, there was no significant
difference observed in all the three groups in the number of Candida colonies on the palatal mucosa.
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CONCLUSION: The study shows that multispecies probiotic product may represent as an alternative
treatment for reduction of Candida infections in the oral cavity of elderly denture wearers.
Keywords:
Candida albicans, Candida glabrata, Candida tropicalis, denture surface, palatal mucosa, probiotic

Introduction

C

andida is a normal commensal organism
in the oral cavity of healthy people.
Candida can adhere to the mucosal surfaces
as well as to the prosthetic materials. [1]
Poor oral hygiene and ill‑adapted dentures
facilitate the adhesion and penetration of
the yeast resulting in increased permeability
of the epithelium to toxins produced by
Candida.[1,2]
This is an open access journal, and articles are distributed under
the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as appropriate credit
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Elderly people are vulnerable to candidiasis
which is provoked by chronic diseases,
medication, poor oral hygiene, reduced
salivary flow, impairment of the immune
system, and breakdown of the ability of
natural suppression of yeast.[3,4]
In clinical practice, the diagnosis of
Candida infection is a problem leading to
therapeutic errors, indiscriminate use of
antifungal drugs, and consequent resistance
to antimicrobial agents. Therefore, it is
desirable to promote health by natural or
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on the prevalence of oral Candida organisms in
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alternative therapies, such as by using probiotics.[2,4]
Probiotics are available in medicinal preparations as
mouth rinses, tablets, capsules, powder, and lozenges
or in the form of functional foods in the form of culture
concentrations added to beverages such as juices,
inoculated in prebiotic fibers, dairy products such as
yogurt and fermented milk, and fermented nondairy
products such as kimchi and kombucha.[5] The dietary
probiotics do not show tolerance to both low pH and
bile salts. Low pH decreases their survival because of
the changes in the cytoplasmic pH.    The commercially
available probiotics, in the form of tablets or capsules,
are used as pharmaceutical vehicle which not only
survive and contain bacteria and protect them from
the external environment, but also multiply, at least
temporarily, and improve their adaptive capacity to
adverse conditions within the body. This is the reason
for the need of commercial probiotics over probiotics
available in functional food forms.[6] The mechanisms
of probiotics against oral Candida organisms involve
a combination of factors, such as competition for
adhesion sites and nutrients, production of antimicrobial
compounds, production of hydrogen peroxide and
antifungal peptides, stimulation of cytokine production,
induction of IgA secretion, and modulation of innate and
adaptive immune responses.[2] The ability of probiotics
to fight infections supersedes that of antibiotics as
they are a healthier alternative to the latter. They act
as prophylactic as well as adjunctive therapy against
candidiasis.[5,7] Thus, considering the significance of the
use of natural supplements in the management of oral
Candida, this study was undertaken to investigate the
effect of probiotics on the prevalence of oral Candida in
denture wearers.

• Group C consisted of twenty denture wearers in the
age group of 70 years and above.

Materials and Methods

The swab was gently rolled over the surface of
CHROMagar plate along its diameter. A sterile
inoculation loop was used to spread the sample over
the surface to get a lawn culture, Tables 1 and 2]. Plates
were then incubated in biological oxygen demand (BOD)
at 25°C ± 2°C for 24 h [Figure 5].[8] For the identification
of Candida colonies, the inoculated agar plates had been
divided into two parts as denture surface and palatal
mucosa. After which, the number of colonies was scored
as colonies forming per unit (colony‑forming unit [CFU]),
and the color identification of different Candida organisms
such as Candida albicans, Candida tropicalis, and Candida
glabrata was done on CHROMagar plates. CHROMagar
is a special medium that yields microbial colonies of
varying pigmentation, which is due to the chromogenic
substrates that react with the enzymes secreted by the
Candida species. Speciation of Candida was done by the
color that was exhibited by each species on CHROMagar
plate.[9] The light green colonies were suspected of C.
albicans [Figures 6 and 7], metallic blue colonies with
or without halo suggested of C. tropicalis [Figures 8

Source of data

This in vivo study was conducted on complete denture
patients between the age group of 50 years and above.
Written informed consent of all the study participants in
their own language was obtained. This study evaluated
the effect of probiotics on the prevalence of oral Candida
organisms in denture wearers.

Method of collection of data
Sample size

Sixty healthy completely edentulous individuals wearing
dentures for at least 1 year and having no medical history
were randomly selected for the study. The participants
were divided into three groups according to their age
as follows:
• Group A consisted of twenty denture wearers in the
age group of 50–59 years
• Group B consisted of twenty denture wearers in the
age group of 60–69 years

Inclusion criteria

Complete denture wearers without a history of any
systemic conditions, a history of denture wearing at
least since the past 1 year, and all patients should be
ambulatory and healthy.

Exclusion criteria

Patients with underlying systemic conditions, use of
any systemic medications, use of antifungal agents
and/or use of mouth rinses, history of consumption of
commercially available probiotics, and an inability to
perform/understand the experimental procedures were
excluded from the study.

Methodology

The study was conducted on completely edentulous
patients wearing dentures at least since the past 1 year.
These old denture wearers were divided into three
groups as follows:
• Group A – Twenty individuals between 50 and
59 years of age
• Group B – Twenty individuals between 60 and
69 years of age
• Group C – Twenty individuals aged 70 years and above.
Samples were collected by passing sterile cotton swabs
across the palatal mucosa and tissue fitting palatal surface
of maxillary denture of each test individual [Figures 1 - 3].
They were then placed in the plugged test tubes and sent
to the laboratory for plating within 4 h [Figures 4a and b].

Identification of Candida using CHROMagar
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Figure 1: Materials used in the study

Figure 2: Sample collection from the denture surface

Figure 3: Sample collection from the palatal mucosa

Figure 4: (a) Swabs transported to the laboratory (swab from the denture surface).
(b) Swabs transported to the laboratory (swab from the palatal mucosa)

a

b

also further identiﬁed on the basis of Germ tube test as
this test helped in differentiation between C. albicans and
non‑C. albicans species.[8] Germ tube test was used as a
rapid test for presumptive identification of C. albicans.[11]

Identification of Candida using Germ tube test

Figure 5: Incubator used for the incubation of agar plates

and 9], and white‑to‑light pink colonies suggested of C.
glabrata [Figure 10 and 11].[8,10] Presumptive identiﬁcation
was made by color and morphology of the colonies as
per the manufacturer’s instructions. These isolates were
138

A small portion of the isolated colony of the yeast
was suspended in a Kahn tube containing 0.5 ml
of human pooled serum [Figure 12]. The test tube
was then incubated at 37°C for 2 h. A drop of yeast–
serum suspension was placed on a microscopic slide,
overlaid with a cover slip, and was examined under
the microscope [Figure 13]. The germ tubes were seen
as filamentous extensions from the yeast cell that were
about half the width and three to four times the length
of the cell, with no constriction at the point of origin
suggestive of C. albicans [Figure 14]. These isolates
then further underwent identiﬁcation on the basis of
microscopic morphological features of the growth of
Candida species that were obtained on Corn meal agar.[11]
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Figure 6: Identification of Candida albicans (light green colonies) on the denture
surface and palatal mucosa using CHROMagar (preusage of probiotics)

Figure 7: Identification of Candida albicans (light green colonies) on the denture
surface and palatal mucosa using CHROMagar (postusage of probiotics)

Figure 8: Identification of Candida tropicalis (metallic blue colonies) on the denture
surface and palatal mucosa using CHROMagar (preusage of probiotics)

Figure 9: Identification of Candida tropicalis (metallic blue colonies) on the denture
surface and palatal mucosa using CHROMagar (postusage of probiotics)

Figure 10: Identification of Candida glabrata (white‑to‑light pink colonies) on the
denture surface and palatal mucosa using CHROMagar (preusage of probiotics)

Figure 11: Identification of Candida glabrata (white‑to‑light pink colonies) on the
denture surface and palatal mucosa using CHROMagar (postusage of probiotics)

Identification of Candida using Corn meal agar

Pure distinctive colonies obtained from CHROMagar
plates were inoculated on Corn meal agar on an area

of about 1 cm × 1 cm which was covered by placing
sterile coverslip over it [Figure 15]. The plate was
then incubated at 25°C in BOD for 24–48 h. Finally, all
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the yeast isolates were subjected to identification for the
development of different phenotypic colonies with the
aid of a compound microscope.[11] C. albicans showed
chlamydospores that appear as terminal double‑walled
spheres on the pseudohyphae [Figure 16], C. tropicalis
showed long pseudohyphae and blastoconidia all along
the hyphae [Figure 17], whereas C. glabrata showed only
yeast cells with no hyphae [Figure 18].[11]
These old denture wearers in all the three age groups
were then subjected to probiotic usage.

Probiotic usage

They were instructed to pour the capsule contents of
probiotic (Probiotic immune, Zenith nutrition) in the
palatal region of the cleaned maxillary denture and
to use the denture in close contact with the mucosa of
the palate. Test individuals were then asked to use the
probiotic once daily for 5 weeks. Follow‑up of the patient
was done after 5 weeks. To study the colonization,
sample collection and microbiological procedures in the
participants in all the three age groups were carried out
in a similar manner as explained earlier. The resultant
colonies were counted and tabulated among the three test
groups which formed the basic data for the study. The
resultant data were then subjected to statistical analysis
to draw a conclusion from the experimental data.

Results
The resultant values of pre‑ and postusage of probiotics
on the denture surface and palatal mucosa of Group A,
Group B, and Group C were subjected to statistical
analysis to draw a conclusion from the experimental
data. Descriptive statistical measures such as mean and
standard deviation were computed for all the study
groups. In order to collectively compare the means of
the study groups, Kruskal–Wallis ANOVA test was
used (P < 0.05), pair‑wise comparison of the test group
was done using Mann–Whitney U‑test, comparison
in between the pre‑ and postusage of probiotics in the
three groups was done using Wilcoxon matched pairs
test, and comparison of the incidence of multispecies
Candida on pre‑ and postusage of probiotics was done
using paired t‑test.
The mean, standard deviation, and coefficient of variation
were calculated for the number of Candida colonies on
pre‑ and postusage of probiotics on the denture surface
in each of the three groups [Table 3 and Graph 1].
The mean value of the change in the number of
Candida colonies between the pre‑ and postusage of
probiotics on the denture surface in Group A was 76.90
CFU (±222.83), higher than that of Group B which was
38.35 CFU (±66.47), and that of Group C which was 46.65
CFU (±216.61).
140

Table 1: Materials used in the study
Material
Sterile cotton swabs
CHROMagar
Corn meal agar
Human pooled serum
Probiotic capsules
(L. rhamnosus,
Bifidobacterium,
L. acidophilus, B. longum)

Description
‑
LOT 0000189539
LOT 0000151411
‑
Probiotic immune

Manufacturer
‑
Hi media
Hi media
‑
Zenith nutrition

L. rhamnosus: Lactobacillus rhamnosus, L. acidophilus: Lactobacillus
acidophilus, B. longum: Bifidobacterium longum

Kruskal–Wallis ANOVA test for significance (P < 0.005)
of the three groups indicated that there was a significant
difference in the number of colonies in the postusage
of probiotics on the denture surface (P < 0.005) as
compared to preusage of probiotics on the denture
surface (H = 10.6120, P = 0.0050*) [Table 3].
Pair‑wise comparison of three Groups (A, B, and C)
with respect to pre‑ and postusage of probiotics on the
denture surface using Mann–Whitney U‑test [Table 4]
shows that there were statistically significant differences
in the number of colonies postusage of probiotics among
the Group A and Group B (P = 0.0315*) and among
Group A and Group C (P = 0.0133*), whereas there was
no statistically significant difference among Group B and
Group C (P = 0.5518).
On comparison between the pre‑ and postusage
of probiotics on the denture surface in between
the three groups using Wilcoxon matched pairs
test [Table 5], statistically significant differences
were found in the number of colonies in Group A
(P = 0.0166*) and Group B (P = 0.0303*), but not in
Group C (P = 0.6496).
The mean, standard deviation, and coefficient of variation
were calculated for the number of colonies of Candida on
pre‑ and postusage of probiotics on the palatal mucosa
in each of the three groups [Table 6 and Graph 2]. The
mean value of the change in the number of Candida
colonies between the pre‑ and postusage of probiotics on
the palatal mucosa in Group A was 2.00 CFU (±46.18),
higher than that of Group B which was –5.50 CFU (±43.81)
and that of Group C which was 2.05 CFU (±16.25).
Kruskal–Wallis ANOVA test for significance (P < 0.005) of
the three groups indicated that there was no statistically
significant difference in the number of colonies in the
postusage of probiotic on the palatal mucosa (P < 0.005)
as compared to preusage of probiotic on the palatal
mucosa (H = 2.3220, P = 0.3130) [Table 6].
On pair‑wise comparison of three Groups (A, B, and C)
with respect to pre‑ and postusage of probiotics on the
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Figure 12: Identification of Candida albicans using Germ tube test (performing
Germ tube test)

Figure 14: Identification of Candida albicans using Germ tube test (microscopic
view showing germ tubes)

Figure 13: Identification of Candida albicans using Germ tube test
(compound microscope)

Figure 15: Identification of Candida colonies using Corn meal agar

Figure 16: Identification of Candida albicans using Corn meal agar
Figure 17: Identification of Candida tropicalis using Corn meal agar
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Figure 18: Identification of Candida glabrata using Corn meal agar
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Graph 1: Comparison of pre- and postusage of probiotics on the denture surface in
three groups (A, B, and C)
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palatal mucosa by Mann–Whitney U‑test [Table 7], there
were no statistically significant differences in the number
of colonies among the three groups.
On comparison between the pre‑  and postusage of
probiotics on the palatal mucosa in between the three
groups using Wilcoxon matched pairs test [Table 8], there
were no statistically significant differences that were
found in the number of colonies among the three groups.
Table 2: Armamentarium used in the study
Armamentarium
Test tube
Petri plates
Biological oxygen
demand incubator
Straight wire
Kahn tube
Microscopic slide

Description
‑
‑
Model C1‑65
Serial
number‑ZBCI‑08444
Nichrome
‑
ISO 9001:2008

Coverslip
Compound
microscope

‑
Magnus MLX‑DX
10G458

Manufacturer
Borosil
‑
Remi Elektrotechnik Ltd.,
India
‑
Borosil
GPR Tech Diagno
Plastics, Hyderabad
Bluestar
Olympus Pvt., Ltd., India

Paired t‑test showed a statistically significant change
in the number of colonies of C. albicans on the denture
surface pre‑ and postusage of probiotics (P = 0.0277)
as compared to C. tropicalis, C. glabrata, and other
Candida species on both the denture surface and palatal
mucosa [Table 9].
The results of the study indicated that the prevalence
of Candida species was statistically significant in both
Group A and Group B on the denture surface as
compared to Group C. The results also revealed that there
was statistically significant difference in the number
of colonies postprobiotic usage on the denture surface
among Group A and Group B and among Group A and
Group C.
The mean reduction in the number of Candida colonies
postusage of probiotics on the denture surface in
Group A (CFU: 76.90) was higher than Group B
(CFU: 38.35) and Group C (CFU: 46.65).
It means that there were statistically significant differences
in the number of colonies on the denture surface pre‑ and

Table 3: Comparison of three groups (A, B, and C) with respect to pre‑ and postusage of probiotics on the
denture surface by Kruskal–Wallis ANOVA test
Groups
Group A
Group B
Group C
H
P

Preusage
Mean±SD
79.40±221.62
62.20±71.91
82.30±220.16

Postusage
Mean rank
28.7
33
29.8

0.7390
0.6910

Mean±SD
2.50±11.18
23.85±38.22
35.65±43.33

Changes

Mean rank
21.95
33.38
36.18

Mean±SD
76.90±222.83
38.35±66.47
46.65±216.61

10.6120
0.0050*

Mean rank
32.85
32.43
26.23
1.9250
0.3820

*P<0.05. SD: Standard deviation

Table 4: Pair‑wise comparison of three groups (A, B, and C) with respect to pre‑ and postusage of probiotics on
the denture surface by Mann–Whitney U‑test
Time points
Preusage

Postusage

Difference

Groups
Group A
Group B
Group A
Group C
Group B
Group C
Group A
Group B
Group A
Group C
Group B
Group C
Group A
Group B
Group A
Group C
Group B
Group C

Mean±SD
79.40±221.62
62.20±71.91
79.40±221.62
82.30±220.16
62.20±71.91
82.30±220.16
2.50±11.18
23.85±38.22
2.50±11.18
35.65±43.33
23.85±38.22
35.65±43.33
76.90±222.83
38.35±66.47
76.90±222.83
46.65±216.61
38.35±66.47
46.65±216.61

Mean rank
19.15
21.85
20.05
20.95
21.65
19.35
16.53
24.48
15.93
25.08
19.40
21.60
20.60
20.40
22.75
18.25
22.53
18.48

U
173.00

Z
−0.7304

P
0.4652

191.00

−0.2435

0.8077

177.00

−0.6222

0.5338

120.50

−2.1505

0.0315*

108.50

−2.4751

0.0133*

178.00

−0.5951

0.5518

198.00

−0.0541

0.9569

155.00

−1.2173

0.2235

159.50

−1.0955

0.2733

*P<0.05. SD: Standard deviation
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Table 5: Comparison of pre‑ and postusage of probiotics on the denture surface in three groups (A, B, and C)
by Wilcoxon matched pairs test
Groups
Group A
Group B
Group C

Time points
Preusage
Postusage
Preusage
Postusage
Preusage
Postusage

Mean±SD
79.40±221.62
2.50±11.18
62.20±71.91
23.85±38.22
82.30±220.16
35.65±43.33

Mean difference
76.90

SD difference
222.83

Percentage of change
96.85

Z
2.3953

P
0.0166*

38.35

66.47

61.66

2.1658

0.0303*

46.65

216.61

56.68

0.4543

0.6496

*P<0.05. SD: Standard deviation

Table 6: Comparison of three groups (A, B, and C) with respect to pre‑ and postusage on the palatal mucosa
by Kruskal–Wallis ANOVA test
Groups
Group A
Group B
Group C
H
P

Preusage
Mean±SD
10.00±26.16
12.40±25.85
8.30±26.42

Postusage
Mean rank
28.40
34.90
28.20

Mean±SD
8.00±35.78
17.90±43.13
6.25±16.93

3.4720
0.1760

Mean rank
27.23
33.03
31.25

Changes
Mean±SD
2.00±46.18
−5.50±43.81
2.05±16.25

2.7490
0.2530

Mean rank
30.80
33.75
26.95
2.3220
0.3130

SD: Standard deviation

20.00

mucosa with respect to pre‑ and postprobiotic usage
among the three groups (A, B, and C).

17.90

18.00
16.00
Mean value

14.00
12.00
10.00

12.40
10.00

8.30

8.00

8.00

6.25

6.00
4.00
2.00
0.00
Preusage
Group A

Postusage
Group B

Group C

Graph 2: Comparison of three groups (A, B, and C) with respect to pre- and
postusage of probiotics on the palatal mucosa

Table 8 shows that there were no statistically significant
differences in the number of colonies on the palatal
mucosa in the three groups (A, B, and C) pre‑ and
postprobiotic usage.
Table 9 shows statistically significant change in the
number of colonies of C. albicans (P = 0.0277) on the
denture surface pre‑ and postusage of probiotics (P < 0.05)
as compared to C. tropicalis, C. glabrata, and other Candida
species on both the denture surface and palatal mucosa.

Discussion

The mean reduction in the number of Candida colonies
postusage of probiotics on the palatal mucosa in
Group C (CFU: 2.05) was higher than Group A
(CFU: 2.00) and Group B (CFU: −5.50).

The results of the present study revealed that all the three
groups (A, B, and C) showed that the mean reduction
in the number of colonies on the denture surface after
probiotic usage ranged between 76.90 and 38.35 CFUs.
Group A showed the highest reduction in the number
of Candida colonies on the denture surface after using
probiotics followed by Group C and the least change is
seen in Group B. Upon intragroup comparison, it was
seen that there was statistically significant difference
in the reduction of Candida colonization on the denture
surface in both Group A and Group B but not in Group C.
The statistically significant differences were also found
in the number of colonies postusage of probiotics among
Group A and Group B and among Group A and Group C,
whereas there was no statistically significant difference
found among Group B and Group C.

Table 7 shows that there was no statistically significant
difference in the number of colonies on the palatal

In case of the palatal mucosa, the mean reduction
in the number of colony count after probiotic usage

postprobiotic usage among Group A and Group B (P = 0.0315*)
and among Group A and Group C (P = 0.0133*), whereas
there was no statistically significant difference among
Group B and Group C (P = 0.5518).
Table 5 shows statistically significant differences
in the number of colonies on the denture surface in
Group A (P = 0.0166) and Group B (P = 0.0303) as
compared to Group C (P = 0.6496) pre‑ and postprobiotic
usage.
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ranged from 2.05 to − 5.50 CFU. Group A showed the
highest reduction in the number of Candida colonies on
the palatal mucosa after using probiotics followed by
Group B and the least change is seen in Group C. There
was neither statistically significant difference seen in the
reduction of Candida colonization on the palatal mucosa
nor any statistically significant difference among the
three groups.
In this present study, mean reduction in the number
of colonies in Group C after probiotic usage was
not statistically significant which may be because of
hampered cleansing ability due to advanced old age, not
properly following the instructions of probiotic capsule
application, or not interested in maintaining proper oral
hygiene. These findings were in accordance with a study
by Lockhart et al., which suggested that the frequency
and intensity of Candida colonization increase with
increasing age in the elderly and reduction in salivary
flow, which may be some of the additional reasons for not
Table 7: Pair‑wise comparison of three groups
(A, B, and C) with respect to pre‑ and postusage of
probiotics on the palatal mucosa by Mann–Whitney
U‑test
Time
points
Preusage

Groups

Group A
Group B
Group A
Group C
Group B
Group C
Postusage Group A
Group B
Group A
Group C
Group B
Group C
Difference Group A
Group B
Group A
Group C
Group B
Group C

Mean±SD
10.00±26.16
12.40±25.85
10.00±26.16
8.30±26.42
12.40±25.85
8.30±26.42
8.00±35.78
17.90±43.13
8.00±35.78
6.25±16.93
17.90±43.13
6.25±16.93
2.00±46.18
−5.50±43.81
2.00±46.18
2.05±16.25
−5.50±43.81
2.05±16.25

Mean
rank
18.38
22.0
20.53
20.48
22.78
18.23
18.63
22.38
19.10
21.90
21.15
19.85
19.45
21.55
21.85
19.15
22.70
18.30

U

Z

P

157.50 −1.1496 0.2503
199.50 −0.0135 0.9892
154.50 −1.2308 0.2184
162.50 −1.0144 0.3104
172.00 −0.7574 0.4488
187.00 −0.3517 0.7251
179.00 −0.5681 0.5700
173.00 −0.7304 0.4652
156.00 −1.1902 0.2340

SD: Standard deviation

so marked reduction in the number of Candida colonies
as the age advances.[3]
The results related to the increase in the number
of colonies observed on the palatal mucosa in
Group B which is probably due to poor oral hygiene
maintenance, roughness of the prosthesis, drug
intake which was not mentioned, or not following
the instructions of probiotic application, which
could have affected the results. These findings are in
accordance with the reasons which have been cited by
Ishikawa et al. in their randomized placebo‑controlled
trial.[2,12-14]
Results indicate that the denture surface showed more
reduction in the number of Candida colonies after
probiotic usage as compared to palatal mucosa which
may be because the direct application of probiotic
product was done on the denture surface. These findings
were in contrary to the findings reported by Pattanaik
et al. in their systematic review.[15]
The present study showed that C. albicans was the most
prevalent species in the oral cavity of elderly complete
denture wearers. It also suggested that the decrease
in the number of colonies after probiotic usage was
observed more with C. albicans as compared to other
Candida species. Several multispecies were isolated
such as C. tropicalis, C. glabrata, Candida krusei, Candida
parapsilosis, and Candida kefyr. These findings were in
accordance with the studies conducted by Sumitra Devi
and Maheshwari, Lockhart et al., Kraft‑Bodi et al., and
Hatakka et al.[3,4,10,16]
This study demonstrated that locally administered
probiotic capsules reduce the prevalence of Candida
present in elderly edentulous complete denture patients.
This was in accordance with the previous studies by
Ishikawa et al., Ujaoney et al., Hatakka et al., Kraft‑Bodi
et al., and Stamatova and Meurman.[2,4, 16-18]
Based on the above findings, this study showed that the
tested probiotic product may represent an alternative
method to reduce Candida colonization, thus preventing
Candida infections.[2]

Table 8: Comparison of pre‑ and postusage of probiotics scores in three groups (A, B, and C) on palatal
mucosa by Wilcoxon matched pairs test
Groups
Group A
Group B
Group C

Time points
Preusage
Postusage
Preusage
Postusage
Preusage
Postusage

Mean±SD
10.00±26.16
8.00±35.78
12.40±25.85
17.90±43.13
8.30±26.42
6.25±16.93

Mean different
2.00

SD different
46.18

Percentage of change
20.00

Z
0.3651

P
0.7150

−5.50

43.81

−44.35

0.6516

0.5147

2.05

16.25

24.70

0.4045

0.6858

SD: Standard deviation
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Table 9: Comparison of the incidence of multispecies
Candida on pre‑ and postusage of probiotics on the
denture surface and palatal mucosa using paired
t‑test
Surface
Denture
surface

Palatal
mucosa

Bacteria
C. albicans
C. tropicalis
C. glabrata
Others
C. albicans
C. tropicalis
C. glabrata
Others

Test
Pre versus post
Pre versus post
Pre versus post
Pre versus post
Pre versus post
Pre versus post
Pre versus post
Pre versus post

Z
2.2014
1.2243
0.5345
0.0000
1.8257
0.2667
0.0000
0.0000

P
0.0277*
0.2209
0.5930
1.0000
0.0679
0.7897
1.0000
1.0000

*P<0.05. C. albicans: Candida albicans, C. tropicalis: Candida tropicalis, C.
glabrata: Candida glabrata

Conclusion
Within the limitations of this in vivo study, the following
conclusions were drawn. The probiotic was more efficient
in reduction of the number of Candida colonies in the age
groups of 50–59 years and 60–69 years as compared to
70 years and above. The probiotic product was effective
in reducing the colonization of the oral cavity with
Candida in elderly denture wearers. Our study shows
that the use of a multispecies probiotic product may
represent an alternative treatment for reduction of
Candida infections in elderly denture wearers.
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Abstract:
BACKGROUND: Skin lesions in neonatal period range from transient self‑limiting conditions to serious
dermatoses requiring specific therapies. They can cause significant psychological distress to parents.
The awareness of the fact that most of these conditions are benign and transient is important so that
parents can be reassured. Since studies on neonatal dermatoses are limited, this study has been
planned to know the spectrum of cutaneous lesions in neonates, both physiological and pathological.
MATERIALS AND METHODS: All neonates <28 days old, attending KLEs Dr. Prabhakar Kore
Hospital and MRC, Belgaum, were recruited into the study. Newborns admitted in the Neonatal
Intensive Care Unit were excluded from the study. A written informed consent was obtained from
the mother. The study design was nonrandomized cross‑sectional study. A sample size calculation
was done using the Chi‑square test. Analysis of data was performed by STATA 11.2. An Ethical
Committee clearance was obtained before the start of the study.
RESULTS: One hundred and four neonates were enrolled in the study, out of which 49 (47%)
neonates were male and 55 (53%) were female. Fifty‑one (49%) neonates were born through normal
vaginal delivery and 53 (51%) by cesarean section. Three (2.88%) neonates were born preterm,
5 (4.81%) post‑term, and 96 (92.31%) neonates were born at term. Ninty‑nine (95%) had physiological
changes and 5 (5%) had pathological changes. The most common physiological change observed
was mongolian spot in 34 (33%) of neonates followed by erythema toxicum neonatorum in 27 (26%)
neonates and physiological desquamation in 21 (20%). Other less common physiological skin
changes observed were milia, miliaria, hypertrichosis lanuginosa, vernix caseosa, and sebaceous
gland hyperplasia. Pathological skin changes were observed in only five neonates, out of which
one had bullous impetigo, one had birth trauma, 1 had furunculosis, 1 had intertrigo, and 1 was a
collodion baby.
Conclusion : Skin changes in newborn are very common. However, majority are physiological and
transient requiring no treatment.
Keywords:
Dermatoses, mongolian spot, neonates, pathological, physiological
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Introduction

N

eonatal period encompasses the first
4 weeks of extrauterine life.[1] During this
time, the skin undergoes rapid adaptation to
assume an important role of defense barrier
and thermoregulation.[2] Skin lesions have
been found in around 94%–96% of neonates
in various studies published worldwide.
This is an open access journal, and articles are distributed under
the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.
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They may range from benign and
transient self‑limiting conditions to severe,
life‑threatening disorders. Various factors
such as race, nutrition, hygiene, socioeconomic
status, maternal factors, heredity, climate,
etc., influence the pattern of skin changes in
the newborn.[2] A broad classification of skin
lesions in newborn includes physiological
conditions, transient eruptions, birthmarks,
cutaneous infections, and inherited disorders.[2]
[2,3]
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Majority of the skin changes in neonates are physiological
and transient requiring no treatment. However, these
cause undue concern to the parents as well as to the
pediatricians who may be unfamiliar with these skin
changes.[3]
Some lesions may occur as cutaneous manifestations
of potentially life‑threatening systemic disorders, so
early diagnosis is crucial to initiate specific therapy at
the earliest.[4]

Materials and Methods
This nonrandomized cross‑sectional study was
conducted between January 2016 and December 2016
by the Department of Dermatology, Dr. Prabhakar Kore
Charitable Hospital, Belagavi after obtaining Institutional
Ethical Committee clearance.
All the neonates were enrolled for the study on a
random basis from the postnatal ward and from the
skin outpatient department. Newborns admitted in the
Neonatal intensive care unit (NICU) were excluded from
the study.
A detailed history was obtained from the mother with
regard to the age and mode of onset of the skin lesions,
any significant antenatal or postnatal history, birth order
of the baby, and mode of delivery. The neonates were
examined thoroughly from top to bottom to look for any
signs of skin lesions, including a detailed examination
of the hair, nails, and mucosal sites along with a general
physical examination of the vital signs.

Statistical analysis

The statistical analysis was performed by STATA
11.2 (College station TX, USA). Chi‑square test was
used to measure the association between the cutaneous
findings (physiological and pathological) and maturity,
birth order, gender, and birth weight. P < 0.05 was
considered as statistically significant.

Results
A total of 104 neonates were enrolled in this study,
out of which 49 (47%) neonates were male, and
55 (53%) were female. 51 (49%) neonates were born
through normal vaginal delivery and 53 (51%) through
cesarean section. Three (2.88%) neonates were born
preterm, 5 (4.81%) post‑term, and ninety 6 (92.31%)
neonates were born at term. Eighteen (15%) neonates
were underweight, i.e., <2.5 kg. Forty‑six (44.23%)
neonates were first born and out of the remaining
58 (55.77%): 40 (40.38%) were second born, 13 (12.5%)
were third born, and 3 (2.88%) were fourth born.
Eighty‑eight (85%) neonates belonged to early neonatal
126

period, i.e., <7 days old and 16 (15%) belonged to the
late neonatal period (7–28 days).
Out of 104 neonates, 99 (95%) had physiological
changes [Graph 1] and 5 (5%) had pathological
changes [Graph 2]. The most common physiological
change observed was Mongolian spot (MS) which was
found in 34 (33%) neonates [Figure 1] followed by erythema
toxicum neonatorum (ETN) which was seen in 27 (26%)
neonates [Figure 2] and physiological desquamation (DS)
of the skin which was seen in 21 (20%) neonates [Figure 3].
Other less commonly noted findings were milia (ML),
miliaria (MLR), hypertrichosis lanuginosa (HL),
congenital melanocytic nevi (CMN), sebaceous gland
hyperplasia (SGH), and vernix caseosa (VC).
Among pathological changes, 1 (0.96%) neonate had
bullous impetigo, one had birth trauma, one collodion
baby [Figure 4], one had furunculosis, and one neonate
had intertrigo [Table 1].

Discussion
In the present study, MS was found to be the most
common neonatal dermatosis, seen in 34 (33%) out of
104 neonates. MS was also found to be the most common
dermatosis in a study done by Jain et al. (incidence‑45%)[5]
and Zagne and Fernandes (incidence‑50.74%).[6] The
incidence of MS ranges from 20.1% to 84.7% according
to various studies.[5‑10] This marked variation may be due
to the racial difference in the incidence of MS.[11] In our
study, MS was observed more commonly in neonates
with low birth weight (i.e., <2.5 kg) and this association
was found to be statistically significant (P = 0.029).
However, in a study done by Basnet et al.[7] and Kurrey
et al.,[8] MS was found to be more common in neonates
with a birth weight more than 2.5 kg.
ETN was found in twenty‑seven (26%) neonates out of
104. The incidence is similar to the findings in studies
done by Haveri and Inamadar[3] and Jain et al.[5] where
the incidence of ETN was found to be 23.2% and 23.33%,
respectively. The frequency of ETN varies from 1.3% to
46.8% in various studies.[3,5,12,13] A significant correlation
between ETN and normal birth weight (>2.5 kg) was noted
by us. This is similar to a study done by Kurrey et al.[8]
DS of the skin was noted in twenty‑one (20%) neonates
out of 104, which was more or less in accordance with
the finding of 22.73% observed by Gokdemir et al.[10]
The incidence of physiological DS as observed in other
studies varied from 7.2% to 83%.[14‑18]
The incidence varies depending on the day of the
examination, being more in studies where babies
were followed up for more than 5 days. The day of
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Graph 1: Physiological changes
Graph 2: Pathological changes

Figure 1: Mongolian spot
Figure 2: Erythema toxicum neonatorum

Figure 3: Physiological desquamation

examination (5th–7th day) and the onset of physiological
DS showed statistical significance.[19]
ML was noted in 10 (9.6%) neonates out of 104. The
prevalence of ML as reported by the previous studies
varied from 7.5% to 36%.[18,20,21]
In this study, MLR was present in 9 (8.65%) out of
104 neonates. In other studies, the incidence of MLR

Figure 4: Collodion baby

ranged from 1.7% to 28.3%.[2,5,15,22] The frequency of
MLR was observed to be 1.7% in American neonates[23]
and 4.5% in Japanese newborns.[21] This difference
in frequency might be due to the different climatic
conditions. Second, Indian cultural and social practice
of overwrapping the babies, use of massage oils,
and heat therapy might also be responsible for this
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Table 1: Summary of skin changes observed: Both
physiological and pathological
Skin changes
MS
ETN
Physiological DS
ML
MLR
HL
SGH
CMN
VC
Bullous impetigo
Birth trauma
Collodion baby
Furunculosis
Intertrigo
More than one dermatosis (overlap)

Number of cases (%)
34 (32.69)
27 (25.96)
21 (20.19)
10 (9.62)
9 (8.65)
5 (4.81)
3 (2.89)
2 (1.92)
1 (0.96)
1 (0.96)
1 (0.96)
1 (0.96)
1 (0.96)
1 (0.96)
13 (12.5)

MS: Mongolian spot, ETN: Erythema toxicum neonatorum, ML: Milia,
MLR: Miliaria, HL: Hypertrichosis lanuginosa, SGH: Sebaceous gland hyperplasia,
CMN: Congenital melanocytic nevi, VC: Vernix caseosa, DS: Desquamation

difference. Racial differences in the distribution and
number of eccrine sweat glands might be an another
factor for this difference.[24]
SGH was observed in three neonates (2.88%) out of 104.
This was similar to a study done by Shehab et al.[23] where
the incidence was 3%.
In the present study, HL was observed in 5 (4.8%) out of
104 neonates. The incidence of lanugo hair observed in
other studies varied from 7% to 14.6%.[10,14,15]
Other less common conditions observed in this study
were physiological changes such as CMN in 2 (1.92%)
neonates and VC in 1 (0.96%) neonate; and pathological
changes such as bullous impetigo in 1 (0.96%), birth
trauma in 1 (0.96%), collodion baby in 1 (0.96%),
furunculosis in 1 (0.96%), and intertrigo in 1 (0.96%)
neonate each, respectively.

Conclusion
On the basis of our findings, the following conclusions
were made:
Physiological changes were found in the majority of
our cases, i. e., 99 (95.19%) and pathological changes in
5 (4.81%) cases.
The most commonly observed physiological change was
the MS in 34 (33%) neonates. There was a statistically
significant association between MS and low birth
weight (<2.5 kg).
The second most common physiological change
was ETN seen in 27 (26%) cases. We found a
128

statistically significant association between ETN and
normal birth weight (>2.5 kg), as well as with gender,
i.e., it was more commonly observed among males in
this study.
The third most common change observed was
physiological DS in 21 (20%) neonates.
Although skin changes in neonates are common,
the majority are benign and transient and require
no treatment. The parents and caretakers need to be
reassured about the self‑limiting nature of these lesions.
Although not seen in our study, more serious
cutaneous lesions such as erythroderma, infections
such as staphylococcal scalded skin syndrome (SSSS),
genodermatosis such as epidermolysis bullosa and
collodion baby, etc., may occur. In such cases, early
and correct diagnosis with the prompt institution of
appropriate treatment may be lifesaving.
The limitation of our study is the small sample size;
hence, a study with a bigger sample size needs to be done
to validate the findings of our study. Another limitation
was the inability to include those in the NICU which
could be the cause of lack of cases of SSSS, erythroderma,
etc., in our study.
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Abstract:
BACKGROUND: Uphill walking and downhill walking are the different forms of walking which causes
cardiovascular changes in the body. By changing the gradient of the treadmill, we can change the
severity of exercise by keeping the speed constant.
AIM: This study aims to evaluate the cardiovascular changes during uphill, level, and downhill
walking in young adults.
STUDY DESIGN: This was an experimental study
MATERIALS AND METHODS: Twenty participants (15 males and 5 females) having normal body
mass index were made to walk on the treadmill at different gradients of −15%, 0%, and +15% at a
preferential speed for a constant duration of 15 min. The heart rate (HR), systolic blood pressure (SBP),
diastolic blood pressure (DBP), and rate pressure product (RPP) were recorded before and after
walking.
STATISTICAL ANALYSIS: Statistical analysis was done by ANOVA test using SPPSS, version 20
(IBM, Bangaluru, Karnataka ,India), where P < 0.05 was taken as statistically significant.
RESULTS: There was a significant increase in HR (105.8 ± 20.06), SBP (133.3 ± 13.54), and
RPP (14146 ± 3025) during uphill walking as compared to downhill and level walking. There were
no significant changes in cardiovascular parameters when level walking and downhill walking were
compared. DBP did not show any significant changes at any gradient of walking.
CONCLUSION: Cardiovascular response increases during uphill walking, but level walking and
downhill walking show no difference in cardiovascular response. These findings can be used to
prescribe the exercises for young adults.
Keywords:
Cardiovascular, downhill, exercise, treadmill, uphill
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t is a well‑known fact that walking
is good for health. It also forms a
part of recreative activities with many
health‑related benefits. Walking helps
to decrease the risk of cardiovascular
disorders such as myocardial ischemia and
atherosclerosis.[1‑3] There is also increase
in the size and number of branches of the
coronary arteries with an increase in the
demand of oxygen‑rich blood which occurs
during aerobic exercises. The increase in the
This is an open access journal, and articles are distributed under
the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.
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number of branches and size of coronary
arteries provides the additional channels
for oxygenated blood to reach the heart
muscle. Hence, in case of arterial block,
it provides the alternative pathway and
keeps the blood supply flowing.[4‑6]
Walking uphill and walking downhill are
parts of daily life. While walking through
a high hill or even stairs, we encounter a
similar situation. Walking uphill forms
the concentric type of exercise, whereas
downhill walking forms the eccentric
type of exercise. Treadmill which is the
How to cite this article: Adhikari S, Patil PP. Effect
of uphill, level, and downhill walking on cardiovascular
parameters among young adults. Indian J Health Sci
Biomed Res 2018;11:121-4.
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Materials and Methods
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Graph 2: Systolic and diastolic blood pressure during walking
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Graph 3: Rate pressure product during walking

common tool for walking provides us with the option
of changing the gradient, giving rise to different
physiological responses. [7] It is necessary to know
such types of changes occurring in our body during
that situation. These types of exercises are useful
for the individual with less exercise tolerance who
does not want to increase the speed of the treadmill
and wants maximum benefit. Hence, the objective of
the study was to evaluate the effect of uphill, level,
and downhill walking on cardiovascular parameters
among young adults.
122

As seen in Figure 1, a total of 20 participants (15 males
and 5 females) with normal body mass index (BMI)
were selected randomly for this experimental study. The
source of participants was first‑year medical students
of the J.N. Medical College, Belagavi. Individuals who
were having a history of cardiovascular, neurological
and musculoskeletal disorders and individuals doing
regular physical exercises were excluded from the study.
The ethical clearance was obtained from the Institute
Ethical Committee for human subjects. Participants were
explained about the study, and written consent was
taken from them. Participants’ information regarding
personal history, socioeconomic status, anthropometric
data along with basal heart rate (HR), systolic blood
pressure (SBP), diastolic blood pressure (DBP), and rate
pressure product (RPP) were recorded. Participants were
called during the afternoon session, and walking was
done on three different days so as to avoid the fatigue
factor. Participants were asked to have a normal diet, 2
h before walking. The temperature of the laboratory was
maintained at a constant temperature for all the 3 days.
On the 1st day, participants were asked to perform level
walking at 0% gradient in a motor‑driven treadmill for
15 min at their preferential speed. After walking, HR, SBP,
DBP, and RPP were recorded. On the 2nd day, participants
were asked to perform downhill walking at −15% gradient
in a motor‑driven treadmill for 15 min at their preferential
speed and HR, SBP, DBP, and RPP were recorded after
walking. Similarly, on the 3rd day, participants were
asked to perform uphill walking at +15% gradient in a
motor‑driven treadmill for 15 min at their preferential
speed. After walking, HR, SBP, DBP, and RPP were
recorded. Preferential speed was determined for each
condition in all participants according to the method
proposed by Martin et al.[8] First, treadmill speed was kept
at 1.5 km/h and participant was made to walk, then slowly
speed was increased until the individual subjectively
found his/her preferred walking speed which was then
maintained for 1 min, after which the participant was asked
to evaluate the speed again. Changes in the speed were
subsequently made according to participant’s decision.
Later, the procedure was repeated with a treadmill initial
speed of 8.0 km/h and was gradually reduced. The
preferred walking speed was finally determined as the
average of the two subjective estimates of speed with the
instructions to find a comfortable walking pace. Statistical
analysis was done by ANOVA test, where P < 0.05 was
taken statistically significant.

Results
There were a total of 20 participants. Table 1 summarizes
the anthropometric data of the participants. The mean
age (in years) of the participants was 20.55 ± 1.98. The
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Table 1: Anthropometric data of the participants
Antropometric data
Age (years)
BMI (kg/m2)
Waist-hip ratio

Values
20.55±1.98
21.28±1.59
0.875±0.038

BMI: Body mass index

Table 2: Cardiovascular changes after downhill, level,
and uphill walking
Parameters
HR (beats/min)
SBP (mm Hg)
DBP (mm Hg)
RPP (mmHg.
bpm)

Downhill
Level
Uphill
P
walking
walking
walking
91.2±14.54
90.7±16.35 105.8±20.06 0.010*
117.1±10.16 127.2±17.52 133.3±13.54 0.002*
74.1±8.08
78.1±7.49
77.6±7.68
0.219
10727±2144 11643±3114 14146±3025 0.001*

*P<0.05 is taken as statistically significant. SBP: Systolic blood pressure,
DBP: Diastolic blood pressure, HR: Heart rate, RPP: Rate pressure product

significantly during uphill walking which is an index for
myocardial oxygen demand.[12] However, another study
concluded that there was decrease in RPP by 8% during
downhill walking when compared with level walking.[13]
Figure 1: Flow chart of method

mean BMI of the participants was 21.28 ± 1.59 and the
waist–hip ratio was 0.875 ± 0.038.
Table 2 summarizes the cardiovascular changes
after downhill, level, and uphill walking. The result
shows that there was a significant increase (P < 0.05)
in the HR (105.8 ± 20.06) during uphill walking as
compared to downhill and level walking [as seen in
Graph 1]. Similarly, increase in SBP (133.3 ± 13.54),
and RPP (14146 ± 3025) was found to be statistically
significant after uphill walking as compared to downhill
and level walking [Graphs 2 and 3]. No significant
difference was found when DBP was compared while
walking at different gradients.

Discussion
The findings of the present study showed a significant
increase in cardiovascular responses such as HR, SBP,
and RPP during uphill walking. The response during
level and downhill walking was almost similar in terms
of cardiovascular parameters. Previous studies which
described increase in HR, SBP, and RPP during uphill
walking and no significant changes during level and
downhill walking support the findings observed in the
present study.[9,10] A study in the past has shown that HR
response at grades of −5% and −10% was significantly
lower than +5% and +10% gradient in aerobically
trained young men and women during both walking
and slow jogging.[11] The RPP which is also an indicator
of ventricular functional status was also increased

During uphill walking, the cost of energy increases. So as
to provide the body with sufficient energy, the workload
on the heart increases. This increase in the workload is
presented with an increase in the HR, SBP, and RPP.
With the increase in the level of inclination, there is
more demand of energy for the muscles to perform so
with the increase in demand there is an increase in the
cardiovascular response. With the increase in the severity
of the exercise, there is an increase in the blood flow
which is due to arteriolar dilatation and the opening of
the closed capillaries. During uphill walking, there is an
increase in the SBP also which depends on the cardiac
output. There is high demand of cardiac output with the
increase in the level of exercise. This increased demand
for the cardiac output is fulfilled by increasing the HR.
During level and downhill walking, the HR was increased
but was below 100 beats/min, so, according to the World
Health Organization criteria, it forms mild exercise, while
during uphill walking HR was in the range of 100–125
beats/min, which forms a moderate type of exercise.[4,5]

Conclusion
There is an increase in the cardiovascular response during
uphill walking in young adults. Downhill walking and
level walking show similar cardiovascular response.
These findings help to understand the variations in
cardiovascular response to walking at a different degree
of gradient. Exercising at downhill and level is easier as
compared to uphill. Hence, walking level and downhill
is useful for the individuals who have low exercise
tolerance and for beginners and progression can be done
by increasing the gradient.
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Abstract:
OBJECTIVES: This study was conducted to know the various indications of blood transfusion
(blood and blood products) in obstetrics and to know transfusion reactions if any.
METHODOLOGY: This study was done from September 2014 to September 2015 in the Department
of Obstetrics and Gynaecology, KLE Dr. Prabhakar Kore Charitable Hospital and Medical Research
Centre, Belagavi. All women who received blood and blood product transfusion for any obstetric
cause during this period were analyzed to know the indications for transfusion and to know transfusion
reactions.
RESULTS: A total of 204 women received blood and blood products transfusion in this study. The
indications for blood and blood product transfusion observed in our study were anemia, obstetric
hemorrhage, hemolysis, elevation of liver enzymes and low platelets, thrombocytopenia, disseminated
intravascular coagulopathy, ruptured ectopic, ruptured uterus, and others (incomplete abortion,
complete abortion, hydatidiform mole, and persistent trophoblastic disease). Anemia in pregnancy
was the most common indication and was observed in 121 cases (58.45%) followed by Obstetric
hemorrhage, which was seen in 40 cases (19.32%). The incidence of transfusion reactions was
4.41% in our study.
CONCLUSION: A proper knowledge for blood and blood product transfusion is needed to make
it available for people who are actually in need and also to decrease the economic burden. The
appropriateness of utilization of blood and blood products lies with the physicians’ compliance with
blood transfusion guidelines. Anemia followed by obstetric hemorrhage still persists to be a major
cause for blood and blood product transfusion. Measures to prevent anemia should be implemented.
Obstetric hemorrhage is an emergency situation and cannot always be avoided or prevented. The
development of various strategies to avoid transfusion reactions is needed.
Keywords:
Blood transfusion, indications, transfusion reactions
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regnancy poses a special challenge
as immune responses in pregnant
and nonpregnant states are different.
In the Developing country, obstetric
complications are the leading indications
for blood transfusion.[1] Blood transfusion
is considered as one of the eight essential
This is an open access journal, and articles are distributed under
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components of comprehensive emergency
obstetric care, which has been shown to
reduce the maternal mortality rates.[2] Blood
and blood products are a limited resource,
and therefore an effective use of the same
is of utmost importance. An irrational use
of blood leads to the wastage of precious
medical resources and in addition, leads
to an increase in the blood transfusion
risk, eventually, increasing the economic
How to cite this article: Madhushree D, Metgud MC,
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undergoing blood transfusion in obstetrics at a Tertiary
Care Hospital, Belgaum: A cross-sectional study.
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burden.[3] Hence, it is very important to look into the
rationality of clinical blood transfusion and management
of the same. Clinical audits are of great help to understand
and analyze the rationality of blood transfusions.[4] One
common indication for blood transfusion in women is
severe anemia; the prevalence of which is highest in
India, with half of the global maternal deaths due to
anemia.[5]

In total, 66 (32.35%) of the women were registered at
our institute, 75 (36.76%) were registered outside, and
63 (30.88%) were unregistered [Table 2].

In the world, obstetric hemorrhage is the most
common cause of maternal death, causing 24%
of, or an estimated 127,000 maternal deaths
annually. [6] Hemorrhage continues to be the leading
cause of maternal mortality worldwide, accounting
for 31% in Asia and 13% in developed countries.[1]
Emphasis should be put on the management of the third
stage of labor so as to prevent avoidable morbidities
such as postpartum hemorrhage (PPH), retained
products of conception, and vaginal lacerations.
Access to compatible and properly processed blood
is crucial in emergency obstetric care and to reduce
maternal mortality.

At the time of admission, 8 (3.92%) of the patients
had hypotension, 15 (7.35%) had hypertension, and
181 (88.73%) had normal blood pressure [Table 4].

It has been observed that injudicious use of blood and
blood products can lead to a number of complications
in the recipients. The use of blood transfusions must
be limited to an essential as it still causes a number of
complications which are not negligible.[7] Hemolytic
reactions can occur as a serious complication of
incompatible blood transfusion. Delayed hemolytic
reactions can occur after a seemingly compatible blood
transfusion.

Methodology

Totally, 31 (15.19%) of the women were severely anemic,
154 (75.49%) were moderately anemic, 9 (4.41%) were
having mildly anemic, and 10 (4.90%) did not have
anemia as per the hemoglobin (Hb) level [Table 3].

The indications for blood and blood product transfusion
observed in our study were anemia, obstetric
hemorrhage, hemolysis, elevation of liver enzymes and
low platelets (HELLP), thrombocytopenia, disseminated
intravascular coagulopathy (DIC), ruptured ectopic,
ruptured uterus, and others (incomplete abortion,
complete abortion, hyadatidiform mole, and persistent
trophoblastic disease) [Table 5].
The number of indications listed in Table 5 shows a
total of 207, while the actual numbers of recipients are
204. This is because three patients received blood for >1
indication and so had to be included in all of those
categories. These patients are the ones who received
Table 1: Transfusion time
Time of transfusion
Antenatal
Intranatal
Postnatal
Total

n (%)
161 (78.92)
28 (13.72)
15 (7.35)
204 (100)

Table 2: Antenatal registration

Study design

This was retrospective cross‑sectional study.

Sample size

A total of 204 pregnant and delivered women who
received blood and blood product transfusion for an
obstetric cause.

Inclusion criteria

All patients who have received blood transfusion for any
obstetric cause from September 2014 to September 2015.

Results
A total of 204 women received blood and blood product
transfusion for an obstetric cause.
About 78.92% (161) women received blood transfusions
antenatally, 13.72% (28) women received blood
transfusions intranatally, and 7.35% (15) women received
blood transfusion postnatally [Table 1].

Cases
Registered
Unregistered
Registered outside
Total

n (%)
66 (32.35)
63 (30.88)
75 (36.76)
204 (100)

Table 3: Hemoglobin level
Hemoglobin (g/dl)
<7 (severe)
7.1‑9.9 (moderate)
10‑10.9 (mild)
≥11
Total

n (%)
31 (15.19)
154 (75.49)
9 (4.41)
10 (4.90)
204 (100)

Table 4: Status at admission (blood pressure)
Blood pressure
Hypotension
Hypertension
Normal
Total
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n (%)
8 (3.92)
15 (7.35)
181 (88.73)
204 (100)
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blood/blood product transfusion for anemia with DIC,
abruption with DIC, and HELLP with DIC.
Out of the 121 patients who received blood transfusion
for anemia as an indication, 114 received it for antenatal
anemia only, 6 had anemia along with thrombocytopenia,
and 1 had anemia along with thrombocytopenia and DIC
[Table 6].
Eight patients received transfusion because of
thrombocytopenia only.
One patient received transfusion due to ruptured uterus.
DIC was observed in three patients but was not solely
an indication for transfusion. It was seen in cases
of anemia with thrombocytopenia, abruption with
thrombocytopenia and HELLP.
Out of the 40 patients, who received blood for obstetric
hemorrhage as an indication, 14 patients were transfused
blood solely because of abruption, 6 patients received
transfusion for abruption along with thrombocytopenia,
and 1 patient received transfusion for abruption with
thrombocytopenia with DIC. Six patients received
blood transfusion because of placenta previa out of
which 5 patients were because of placenta previa solely
while 1 patient was a case of placenta previa with
thrombocytopenia. Seven patients were transfused blood
for atonic PPH, 4 received for traumatic PPH while 2 for
secondary PPH [Table 7].
Blood and blood product transfusion was needed for
ruptured ectopic in 10 patients. Out of these, eight
patients solely needed it for ruptured ectopic pregnancy
while two needed it for ruptured ectopic along with
thrombocytopenia [Table 8].
HELLP was an indication in a total of 3 cases but was
present as an indication along with DIC in 1 of these
3 cases [Table 9].
Twenty‑one patients received transfusion for indications
other than the aforementioned indications. The others
included indications such as incomplete abortion,
complete abortion, hyadatidiform mole, and persistent
trophoblastic disease [Table 10].
In our study, 180 (88.23%) women received packed cells,
26 (12.74%) received whole blood, 29 (14.21%) received
random donor platelets, 28 (13.72%) received fresh
frozen plasma, 9 (4.41%) received cryoprecipitate, and
only 1 (0.49%) received single donor platelets as blood
transfusion [Table 11].
The number of units of blood transfused is more than
the number of patients because many patients received a
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Table 5: Indications for blood and blood product
transfusion
Indications
Anemia
Obstetric hemorrhage
HELLP
Thrombocytopenia
DIC
Ruptured uterus
Rupture ectopic
Others
Total

n (%)
121 (58.45)
40 (19.32)
3 (1.45)
8 (3.86)
3 (1.45)
1 (0.48)
10 (4.83)
21 (10.14)
207 (100)

HELLP: Hemolysis, elevation of liver enzymes and low platelets,
DIC: Disseminated intravascular coagulopathy

Table 6: Blood transfusion for anemia
Anemia
Anemia
Anemia with thrombocytopenia
Anemia with thrombocytopenia with DIC
Total

n (%)
114 (94.21)
6 (4.96)
1 (0.83)
121 (100)

DIC: Disseminated intravascular coagulopathy

Table 7: Blood transfusion for obstetric hemorrhage
Obstetric hemorrhage
Abruption
Abruption with thrombocytopenia
Abruption with thrombocytopenia with DIC
Placenta previa
Placenta previa with thrombocytopenia
Atonic PPH
Traumatic PPH
Secondary PPH
Total

n (%)
14 (35)
6 (15)
1 (2.5)
5 (12.5)
1 (2.5)
7 (17.5)
4 (10)
2 (5)
40 (100)

PPH: Postpartum hemorrhage, DIC: Disseminated intravascular coagulopathy

Table 8: Blood transfusion for ruptured ectopic
Ruptured ectopic
Ruptured ectopic
Ruptured ectopic with thrombocytopenia
Total

n (%)
8 (80)
2 (20)
10 (100)

Table 9: Hemolysis, elevation of liver enzymes and
low platelets
HELLP
HELLP
HELLP with DIC
Total

n (%)
2 (66.67)
1 (33.33)
3 (100)

HELLP: Hemolysis, elevation of liver enzymes and low platelets,
DIC: Disseminated intravascular coagulopathy

Table 10: Blood transfusion for other indications
Other indications
Incomplete abortion
Complete abortion
Hyadatidiform mole
Persistent trophoblastic disease
Total

n (%)
13 (61.9)
1 (4.76)
6 (28.57)
1 (4.77)
21 (100)
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combination of blood products. In our study, 110 patients
received single unit transfusion while the remaining
94 received multiple transfusions; thus, increasing the
number of units transfused.
In the present study, 9 out of 204 women (4.41%) had a
transfusion reaction while 95.59% had none. Three out
of these 9 women had a major transfusion reaction in
the form of transfusion‑related acute lung injury while
the remaining 6 had minor transfusion reactions such as
Urticarial rash and Chills [Table 12].

Conclusion and Summary
Although World Blood Donor Day is acknowledged on
June 14 every year, blood still remains scarce in many
parts of the world. This scarcity very often has deadly
consequences for women and children.
A proper knowledge for blood and blood product
transfusion is needed to avoid irrational use of the
blood and blood products and thus making it available
for people who are actually in need and also to
decrease the economic burden. The appropriateness
of utilization of blood and blood products lies with
the physicians’ compliance with blood transfusion
guidelines, implementation of relevant regulations and
timely audits of blood transfusion. A pretransfusion
approval program should be implemented as a guide
to pretransfusion evaluation.
The Hb trigger for giving blood transfusion in pregnancy
is <7 gm/dl. Anemia still persists to be a major cause
for blood and blood product transfusion. Measures to
prevent anemia such as early antenatal bookings, iron
supplementation, and evaluation of Hb levels should be
Table 11: Blood and blood products transfused
Type of blood and blood
products transfused
Packed cells
Whole blood
RDP
FFP
Cryoprecipitate
SDP

Number of
patients
180
26
29
28
9
1

Total number of
units transfused
298
33
147
138
39
1

implemented to avoid unnecessary blood transfusions
and also to bring down the rate of blood transfusion.
A reanalysis of our antenatal training program and
a focus on correction of already anemic women by
supplementing oral or parentral iron is needed.
Detection of high‑risk pregnancies such as grand
multiparas, preeclampsia, and multiple pregnancies
should be done meticulously. The rate and amount
of transfusion can be brought down if these high‑risk
pregnancies are properly followed up, timely managed
and are encouraged for a hospital delivery. Preventive
measures aimed at reducing PPH by treating anemia and
infectious diseases are often insufficient to decrease the
incidence of obstetric hemorrhage. Active management
of the third stage of labor should be implemented
strictly. Obstetric hemorrhage is an emergency situation
and cannot always be predicted or avoided. Thus,
a well‑functioning blood bank is very essential to
provide blood and blood products in the time of such
emergencies.
Packed red blood cells should be used in obstetric
emergencies rather than whole blood for transfusion
as whole blood leads to increased plasma volume, thus
causing circulatory overload.
Development of various strategies to avoid transfusion
reactions is needed.
Blood transfusion, though a lifesaving process, still
poses a vital threat of transfusion reactions and various
other transfusion‑related morbidities. Leukocyte
depleted components should be recommended for use.
Education of staff and awareness about reporting the
transfusion reactions is the key step in improving the
safety of blood transfusions and preventing transfusion
reactions.
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Pattern of drug resistance in
hospital‑acquired pneumonia in a
tertiary care hospital: Cross‑sectional
study
Ramitha Ravi Malgere, Bhagyashri B. Patil
Abstract:
INTRODUCTION: Hospital‑acquired pneumonia (HAP) is associated with the highest mortality rate
of 35%–50% globally and is the second or the third most frequent nosocomial infections.
AIMS AND OBJECTIVES: The aims of the study were to know the pattern of drug resistance in
HAP, study the clinical profile, and treatment outcome in HAP.
MATERIALS AND METHODS: A cross‑sectional study was performed from January 2016 to
December 2016. A total of 100 patients who developed HAP were enrolled in the study. Totally
88 patients had positive bacterial culture growth and 12 patients had no growth or fungal growth.
Hence, 88 patients were screened for further analysis.
RESULTS: A total of 88 patients developed HAP and ventilator‑associated pneumonia (VAP) with
bacterial growth. The mean age of the patients was 54 ± 7 years. The most common organisms isolated
are Acinetobacter (13.6%), Enterobacter species (12.5%), Klebsiella (26.1%), Pseudomonas (18.2%),
and Staphylococcus species (22.7%). In early onset (27.2%) and late onset of HAP (23.9%), chronic
obstructive pulmonary disease was the most common predisposing disease (41.7%, 47.7%). In early
onset (14.8%) and late onset of VAP (34%), cerebrovascular accidents (23.3%) and neurological
diseases (26.7%) were the most common diseases. Acinetobacter species were resistant to most of
the commonly used antibiotics with sensitive to only Carbapenems. All the strains of Staphylococcal
species were sensitive to vancomycin and linezolid (100%). The mortality was highest with
Klebsiella (27.9%) and Pseudomonas (23.2%) infections, neurological diseases (72.8%), and in the
late onset of VAP (34%).
CONCLUSION: The study demonstrated that the resistance to commonly used antibiotics is on rise
to various organisms. Hence, an antibiogram setup needs to be revised for every 6 months.
Keywords:
Carbapenems, hospital‑acquired pneumonia, ventilator‑associated pneumonia

Introduction

P
Department of Pulmonary
Medicine, J. N. Medical
College, Belgaum,
Karnataka, India
Address for
correspondence:
Dr. Bhagyashri B. Patil,
Department of Pulmonary
Medicine, J. N. Medical
College, Belgaum,
Karnataka, India.
E‑mail: ramithamalgere@
gmail.com

neumonia is an infection of pulmonary
parenchyma. For more than a century, it
was known that patients acquire infections
in the hospital. These are known as
hospital‑acquired or nosocomial infections.[1]
Pneumonia is the second most common
nosocomial infection affecting 9%–24%
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critically ill patients.[2] According to the
National Nosocomial Infective Surveillance
System of the United States data, nosocomial
pneumonia is the second leading cause
of mortality and morbidity among
critically ill patients.[3] Hospital‑acquired
pneumonia (HAP) is pneumonia that
occurs 48 h or more after admission and
did not appear to be incubating at the time
of admission. HAP is the leading cause of
death among hospital‑acquired infections.[4]
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Patients in Intensive Care Unit are 5–10 times more likely
to acquired nosocomial infections. Ventilator‑associated
pneumonia (VAP) is a type of nosocomial pneumonia
that develops > 48–72 h after endotracheal intubation.
Almost 86% of nosocomial pneumonia are due to
mechanical ventilation.[5] Late‑onset occurs more 96 h,
caused by multidrug‑resistant pathogens associated with
increased morbidity and mortality.[4]
Incidence of nosocomial pneumonia varies among
different studies. There are controversies regarding
the incidence, epidemiology, diagnosis, treatment, and
prognosis of nosocomial pneumonia. Hence, there is
need for proposed study.
Hence, the present study is aimed to find out the
risk factors, clinical profile, and microbiological
flora associated with the development of nosocomial
pneumonia, their antibiotic sensitivity pattern and
their treatment outcome. This information is utilized to
formulate to modify preventable risk factors and help
us in formulating an institutional antimicrobial policy.

Materials and Methods
This was a cross‑sectional study conducted on
100 patients who were diagnosed with HAP after 48 h
of admission as per the American Thoracic Society
and Infectious Diseases Society of America guidelines
in KLE’s Dr. Prabhakar Kore Hospital and Medical
Research Centre during January 2016–December 2016.

Inclusion criteria

All patients admitted in KLE’s Dr. Prabhakar Kore
Hospital and Medical Research Centre with age >18 years
showing signs and symptoms of pneumonia, >48 h of
hospitalization.

Exclusion criteria

1. Patients with immune‑compromised states such as
malignancy and tuberculosis
2. Patients admitted with a diagnosis of pneumonia
3. Other causes of radiological infiltrate such as pulmonary
hemorrhage, pulmonary embolism, congestive cardiac
failure, and acute respiratory distress.

Procedure

The study was approved by the Ethical and Research
Committee. The selected patients were briefed about
the study and written informed consent was obtained.
All patients >18 years of age, who developed HAP as
per inclusion criteria, were included in the study. The
patients were investigated clinically, radiologically,
and bacteriologically to determine the presence of
pneumonia and isolate causative microorganism.
112

Routine investigations such as complete blood count,
renal function test, and others such as arterial blood
gas analysis were done. The sputum, endotracheal
aspirate, bronchoalveolar lavage, and bronchial brush
samples were sent for culture and sensitivity. The
patients were followed till the time of discharge or death
(whichever occurs first during the hospital stay) to study
the drug‑resistance pattern in the obtained organism and
clinical outcomes in the patients.

Results
A total of 100 patients diagnosed with HAP were
enrolled in the study. Among 100 patients, 88 patients
had positive bacterial culture growth either in sputum,
ET aspirate or in BA. A total of 12 patients were excluded
from final analysis as they had either negative culture
or revealed fungal growth. Of 88 patients, there were
68 (77.27%) male patients and 20 (22.73%) female
patients. The mean age was 54 ± 74 years. Maximum
number of patients were of >60 years of age, that is,
38 patients (43.18%) [Table 1].
A total of 45 (51.13%) patients had HAP, and 43 (48.86%)
patients had VAP. Among them, 42.04% patients had
an early onset, and 57.95% had late onset of the disease.
The most common predisposing clinical disease for
occurrence of HAP or VAP was chronic obstructive
pulmonary disease (COPD) (29.6%) followed by
neurology disease (12.5%). Postoperative surgical
patients contributed to 15.91%, CKD − 13.64%, and
burns − 6.82% for the occurrence of HAP/VAP. The
incidence of HAP was high in COPD patients (44.44%) and
postoperative surgical patients (17.77%). The incidence
of VAP was highest in cerebrovascular accident (CVA)
and neurological patients of 20.93% [Table 2].
The common organisms isolated in the study were
Acinetobacter in 13.64% patients, Enterobacter species
in 12.50% patients, Klebsiella in 26.14% patients,
Pseudomonas in 18.18% patients, Staphylococcus species
in 22.73% patients, and mixed flora in 6.82% patients.
The most common organisms isolated in early‑onset HAP
were Staphylococcus (54.16%) and Acinetobacter (20.83%),
and in late‑onset HAP, the organisms isolated were
Klebsiella (42.85%) and Staphylococcus (9.04).
The most common organisms isolated in early‑onset
VAP in early onset were Klebsiella (30.76%) and
Pseudomonas (30.76%). The pattern was similar in
late‑onset VAP also with Klebsiella and Pseudomonas
(23.33% and 30%, respectively) [Table 3].
Acinetobacter species and Enterobacteriaceae species
showed resistance to most of the antibiotics such as
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amoxicillin and clavulunate, Ampicillin, Aztreonam,
Cefazolin, Cefepime, Cefoxitin, Ciprofloxacin,
Gentamicin, Nitrofurantoin, Tetracycline, and
Tobramycin. Few strains were observed to be sensitive
to Imipenem, Meropenem, and Amikacin. Klebsiella and
Pseudomonas species showed resistance to Ampicillin,
Aztreonam, Cefepime, Nitrofurantoine, and Tobramycin
and were sensitive to Ertapenem, Imipenem, and
Meropenem. Staphylococcus species was Amikacin,
Ampicillin, Cefazolin, Cefoxitin, Ciprofloxacin, and
Tobramycin. They are sensitive to Ertapenem, Imipenem,
Moxifloxacin, Piperacillin and Tazobactum, Linizolid,
and Vancomycin.
The cure rate was observed to be better in early‑onset
HAP (79.27%) as compared to VAP (58.8%). The
mortality was highest with Klebsiella (27.9%) and
Pseudomonas infections (23.95%). Mortality was
observed to be highest in late‑onset VAP (86.67%) with
gram‑negative organisms with a clinical diagnosis of
cerebral vascular accidents (83.33%) and neurological
disorders patients (72.73%) [Table 4].

Discussion
HAP is associated with the highest mortality rate of all
nosocomial infections which is estimated to be between
35% and 50% globally and is the second or the third most
frequent nosocomial infections. The administration of
accurate and timely initial empirical antibiotic therapy
has been shown to have a major impact on mortality
from nosocomial pneumonia.[6]

In the present study, of 88 patients, there were 68 (77.27%)
male patients and 20 (22.73%) female patients. The mean
age was 54 ± 74 years. Maximum number of patients
were of >60 years of age, that is, 38 patients (43.18%). In
a study by Avci et al.,[7] it was found that the mean age
group to be 58.7 years with male predominance of 73%.
In the present study, a total of 45 (51.13%) patients had
HAP with 42.04% patients with early onset and 57.95%
patients with late onset of the disease. Nearly 43 (48.86%)
patients had VAP of which, 14.8% had early onset of VAP
and 34% had late onset of VAP. A study done by Golia
et al.[8] found that 44.23% had early and 55.77% had late
onset of disease.
In the study, it was observed that the comorbidities
such as diabetes mellitus (DM) was observed in 49%
of patients, other comorbidities such as hypertension
and ischemic heart disease were found to be 32%
and 19%, respectively. This is similar to the findings
of the study done by Eida et al.,[9] who observed that
41% patients had DM and 44% had hypertension and
IHD in 14%. Furthermore, the clinical features of HAP
include, cough in 40.91%, expectoration in 43.18%,
breathlessness in 46.59%, and fever in 54.55% of the
total patients.

Table 1: Baseline characteristics of the patients in
the study

In the present study, the prevalence of COPD was higher
which led to the development of HAP (29.6%). The
prevalence of COPD in HAP was 44.44% and in VAP is
13.95%. Other clinical diseases such as CVA (13.64%),
CAD (7.95%), neurological disorders (12.50%),
postoperative surgery (15.91%), CKD (13.64%), and
burns (6.82%) contributed to the rest of predisposing
illnesses.

Variables
Male
Female
Age
20-39
40-59
>60
Mean age
Total

In the present study, the most common organisms
isolated in early‑onset HAP were Staphylococcus (54.16%)
and Acinetobacter (20.83%), and in late‑onset HAP,
the organisms isolated were Klebsiella (42.85%) and
Staphylococcus (9.04%). In the Indian scenario, study by
Charles et al.[10] had studied on etiological agents of VAP
and they observed that in late‑onset VAP Pseudomonas
aeruginosa, Klebsiella pneumonia, and Escherichia coli

Number of patients (%)
68 (77.27)
20 (22.73)
16 (18.18)
34 (38.64)
38 (43.18)
54±7
88 (100)

Table 2: Association of predisposing disease with onset of pneumonia
Diagnosis
COPD
CVA
CAD
Neurology
Postoperative
CKD
Burns
Total

Early HAP (%)
10 (41.66)
2 (8.33)
1 (4.16)
0
6 (25)
5 (20.83)
0
24 (100)

Late HAP (%)
10 (47.61)
1 (4.76)
3 (14.28)
2 (9.52)
2 (9.52)
2 (9.52)
1 (4.76)
21 (100)

Early VAP (%)
2 (15.38)
2 (15.38)
2 (15.38)
1 (7.69)
3 (23.07)
2 (15.38)
1 (7.69)
13 (100)

Late VAP (%)
4 (13.33)
7 (23.33)
1 (3.33)
8 (26.66)
3 (10)
3 (10)
4 (13.33)
30 (36.59)

Total (%)
26 (29.55)
12 (13.64)
7 (7.95)
11 (12.50)
14 (15.91)
12 (13.64)
6 (6.82)
88 (100)

COPD: Chronic obstructive pulmonary disease, CVA: Cerebrovascular accident, CAD: Coronary artery disease, CKD: Chronic kidney disease,
HAP: Hospital‑acquired pneumonia, VAP: Ventilator‑associated pneumonia
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Table 3: Organisms isolated in early and late onset
in hospital‑acquired pneumonia/ventilator‑associated
pneumonia Pathogens
Pathogens
Acinetobacter
Enterobacter
Klebsiella
Mixed
Pseudomonas
Staphylococcus
Total

Early HAP
n (%)
5 (20.9)
3 (12.5)
3 (12.5)
0
0
13 (54.1)
24 (100)

Late HAP
n (%)
1 (4.8)
2 (9.5)
9 (42.8)
2 (9.5)
3 (14.2)
4 (19.2)
21 (100)

Early VAP
n (%)
2 (15.3)
2 (15.4)
4 (30.8)
0
4 (30.8)
1 (7.7)
13 (100)

Late VAP
n (%)
4 (13.3)
4 (13.3)
7 (23.3)
4 (13.3)
9 (30.1)
2 (6.7)
30 (100)

HAP: Hospital‑acquired pneumonia, VAP: Ventilator‑associated pneumonia

Table 4: Outcome of the disease with onset of
the disease, predisposing medical condition and
organisms isolated
VARIABLE
Early HAP
Late HAP
Early VAP
Late VAP
COPD
CVA
CAD
NEUROLOGY
POSTOPERATIVE
CKD
BURNS
ACINETOACTER
ENTEROBACTER
KLEBSIELLA
MIXED
PSEUDOMONAS
STAPHYLOCOCCUS

Cure
n
19
15
7
4
14
2
5
3
9
8
4
4
5
11
1
6
18

Death
%
79.2
71.4
53.8
13.3
53.8
16.7
71.4
27.3
64.3
66.7
66.7
8.9
11.1
24.4
2.2
13.3
40

n
5
6
6
26
12
10
2
8
5
4
2
8
6
12
5
10
2

%
20.9
28.6
46.1
86.7
46.1
83.3
28.6
72.8
35.7
33.3
33.3
18.6
13.9
27.9
11.6
23.2
4.6

COPD: Chronic obstructive pulmonary disease, CVA: Cerebrovascular
accident, CAD: Coronary artery disease, CKD: Chronic kidney disease, HAP:
Hospital‑acquired pneumonia, VAP: Ventilator‑associated pneumonia. The
sum of the data cannot be 100 as the patients had overlap of diseases.

were isolated while early‑onset VAP many members of
Enterobacteriaceae, Candida albicans, Staphylococcus aureus,
and Acinetobacter baumannii were isolated.
In this study, the most common organisms isolated in
early‑onset VAP in early onset were Klebsiella (30.76%)
and Pseudomonas (30.76%). The pattern was
similar in late‑onset VAP also with Klebsiella and
Pseudomonas (23.33% and 30%, respectively). This result
is in accordance with the study done by Joseph et al.,[11]
who observed that Pseudomonas species and Acinetobacter
species were common isolates in the late‑onset VAP.
Acinetobacter showed resistance to most of the antibiotics
such as amoxicillin and clavulunate, Ampicillin, Cefazolin,
Cefepime, Cefoxitin, Ciprofloxacin, Gentamicin,
Nitrofurantoin, Tetracycline, and Tobramycin. Few
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strains were observed to be sensitive to Imipenem and
Meropenem. A study by Ghadiri et al.[12] had similar
results of resistance pattern for Acinetobacter isolates
with resistance to Ceftazidime, Amikacin, Imipenem,
Ampicillin, Cefoxitin, Tetracycline, and Gentamicin
which is in accordance with our present study. Similarly,
Klebsiella, Enterobacter species, and Pseudomonas species
were sensitive to only Carbopenems. All the strains of
Staphylococcal species were sensitive to vancomycin and
linezolid (100%).
The mortality was high among patients who had late
onset of VAP in 86.67%. Patients admitted with the
diagnosis of CVA had mortality of 83.33% and in
neurological patients, it was 72.73%, and patients who
had positive bacterial culture for Klebsiella mortality
was 27.90% and with Pseudomonas species presence, it
was 23.25%.
The study has some limitations as follows:
1. It is a single‑center study, where the sample size was
small (100 patients) in fact which the hospital‑acquired
infection was more
2. In the study, only limited risk factors were studied.
Other risk factors of reduced level of consciousness, risk
of aspiration, infection from mechanical ventilators,
and cross infections were not evaluated in detail
3. The study had limited set of organisms as the
common pathogens isolated were only studied. Other
organisms such as MRSA and ESBL have to be given
importance.

Conclusion
Every hospital should adapt for an antibiotic sensitivity
profile as per the incidence of the infection and
their resistance pattern so that the initial choice of
therapy is started accordingly.[13] The present study
gives knowledge about the best approach to manage
the problem of HAP and VAP in our tertiary care
hospital. It can be concluded from the present study
that, empirical antibiotics that can be started for HAP
will be combination of cephalosporins, carbopenems,
quinolones and aminoglycosides.
Thus, the patient developing HAP/VAP can be empirical
started on these antibiotics and remodification in
the treatment can be made as per the culture report
subsequently.
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ABSTRACT
Background: Prevalence of Helicobacter pylori (H. pylori) emerges throughout the world and instigates peptic ulcer
disease (PUD). The study was conducted with the aim to determine the prevalence of H. pylori in patients with PUD
undergoing upper gastrointestinal endoscopy.
Methods: This prospective study was conducted on 150 cases of PUD from August 2009 to February 2011.
Endoscopy was done in all cases. Biopsy was done and sent for histopathological examination and rapid urease test
for confirmation of presence of H. pylori.
Results: Out of 150 patients with mean age of 45.76 years, 109 patients were diagnosed to have been infected with
Helicobacter pylori (72.66%). Out of 89 patients with gastric ulcer, 61 patients were infected with Helicobacter pylori
(68.53%). Forty two out of 51 patients (82.35%) with duodenal ulcers and 06 of 10 patients (60%) with carcinoma of
stomach were positive for H. pylori. The remaining patients were found to be negative for the H. pylori infection.
Conclusions: The findings of the study conclude that H. pylori was consistently associated with PUD.
Keywords: Helicobacter pylori, Giemsa stain, PUD, Urease test

INTRODUCTION
The incidence of peptic ulcer disease (PUD) is majorly
due to Helicobacter pylori infection. Many studies
demonstrated that the prevalence of H. pylori is very high
i.e., approximately 50% of the world's population is
diseased with the organism.1,2 The major risk factors
associated with H. pylori infection was poor
socioeconomic status, crowded living conditions,
smoking, higher number of siblings and a lower
consumption of fruits.3-5
Previous studies reveal stronger association between the
gastric colonization of H. pylori and chronic gastritis and
PUDs.6,7 Its presence can be easily diagnosed by rapid
urease test and histopathology at the time of upper
gastrointestinal endoscopy. Rapid urease test is highly
specific only when the bacteria density is high otherwise
it produces false negative results. H&E stain can directly

identify H. pylori and its sensitivity and specificity has
been reported as 69-93% and 87-90%, respectively.
However, the specificity can be improved to 90-100% by
using special stains such as modified Giemsa stain.8,9
The present study was done with the objective to study
the prevalence of H. pylori in patients with PUD
undergoing upper gastrointestinal endoscopy.
METHODS
This was a prospective study conducted on 150 cases of
PUD over a period of one and half years from August
2009 to February 2011 at KVG Medical College, Sullia,
Karnataka. After getting approval from institutional
ethics committee, patients of age between 18-70 years,
patients having symptoms of PUD like upper abdominal
pain, weight loss, poor appetite, nausea, vomiting,
epigastric tenderness, hematemesis, malena, etc. and
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patients having gastric/duodenal ulcers and ulceroproliferative growth on endoscopy were included in the
study. Exclusion criteria were patients below 18 years
and above 70 years of age, patients on NSAID’s for more
than one-month duration, patients who have received
Anti-H. pylori treatment, patients with oesophageal
growths on endoscopy and who are unwilling or unfit
patients for gastroscopy.
After meeting the requirements of inclusion criteria, all
the patients underwent upper gastro-intestinal endoscopy.
According to the endoscopy findings the patients were
divided into following groups. a. Duodenal ulcer, b.
Gastric ulcer, and c. Carcinoma of stomach.
Study procedure
All the patients in this study group, both in-patient as
well as outpatient underwent upper gastro-intestinal
endoscopy under topical aneasthesia. The patients were
asked to fast for 12 hours prior to the procedure. The
cases admitted with gastric outlet obstruction were given
stomach wash the night before and the morning of the
day on which the procedure was scheduled. Only a few
patients were gives 5-10 mg diazepam intravenously for
sedation depending on the preference of the consultants.
Oral lignocaine spray was used 5-10 minutes before the
procedure for the local anaesthetic effect. The upper
gastro-intestinal endoscopy was conducted with Pentax
29 P, flexible, fibreoptic endoscope with patients in left
lateral positions.
On entering the oesophagus, any lesions/growths are the
oesophagus were looked for. Cases of oesophageal
carcinoma were excluded from the study as per the
exclusion criteria. On entering the stomach, presence of
any ulcers or growths was looked for.
Four endoscopic biopsies were taken. Two each from the
gastric antrum and the edge of the ulcer crater depending
on the findings. The biopsies from the antrum were
randomly taken. Two biopsy specimens, one of the antral
area and the other of the pathological finding were
immediately inoculated into freshly prepared urea broth
containing phenol red as the indicator. Positive test for H.
pylori was indicated by change in colour of the medium
from yellow to pink or red. The test was read as strongly
positive when the change in colour occurred within 5-15
minutes following inoculation and weakly positive when
the colour change occurred in first 6 hours. Any colour
change in between was read as intermediate.
The other two biopsy specimens were sent in formalin
solution for histopathology and special staining. Each of
the biopsy specimens were fixed in 10% buffered
formalin, routinely processed to paraffin and 3 um
sections cut. One section of each biopsy specimen was
routinely stained with haematoxylin and eosin (H&E)
stain and examined microscopically for presence of H.

pylori organisms. The other sections of the biopsy
specimen were dewaxed and taken to water and then
incubated in 2% Giemsa solution in D-water for 30
minutes at room temperature. After rinsing in tap water,
the sections are quickly dehydrated through ethanol
solution before being cleared with xylene and examined
for the presence of H. pylori.
The case was taken as H. pylori positive when the rapid
urease test and/ or histopathological examination was
positive.
RESULTS
Table 1 represents the demographic characteristics of the
patients. Out of 150 patients there were 102 male patients
and 48 female patients, age ranging from 28 years to 70
years (Mean-45-76 years). On endoscopy, it was noticed
that 89 patients had gastric ulcer, 51 had duodenal ulcer
and 10 had proliferative growth in the stomach on
endoscopy.
Table 1: Characteristics of the patients.
Characteristics
No. of patients
Men/women
Mean age
(Range)

Gastric
ulcer
89
58/31
42.76
(18-70)

Duodenal
ulcer
51
35/16
42.82
(18-70)

Carcinoma
stomach
10
5/5
60.2 (18-70)

Table 2: Prevalence of H. pylori in various clinical
presentations of PUD.
Clinical
presentation
Abdominal pain
Nausea/vomiting
Hematemesis
Malena
Loss of
appetite/weight
Anemia
Epigastric mass
Epigastric
tenderness

Number
of cases
150
37
04
03

H. pylori
positive
109
24
01
03

50

34

68

42
06

29
03

69.04
50

32

26

81.25

Percentage
72.66
64.86
25
100

The signs and symptoms of PUD in patients are detailed
in Table 2. Thirty-seven patients presented with nausea or
vomiting out of which 24 had Helicobacter pylori
infection. 04 patients had haematemesis, out of which 01
patients were positive for H. pylori infection. 03 patients
had malena out of which 03 turned out to be H. pylori
positive. 50 patients also had loss or weight or appetite on
presentation. Of them, 34 patients were positive for H.
pylori. On examination of these patients, 42 patients were
anaemic out of whom 29 patients were positive for H.
pylori. Of the total 150 patients, 32 patients had
epigastric tenderness and 06 patients had an epigastric
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mass on palpation. Of these 32 patients, 26 patients were
tested positive for H. pylori and of those 06 patients, who
had an epigastric mass, 03 patients were positive for H.
pylori.
The most commonly affected age group with signs and
symptoms of PUD was 31-40 years. Of them 29 were
diagnosed with H. pylori infection. Males are commonly
affected at the rate of 79-81%. On endoscopy most of the
patients were identified with gastric ulcer (n=89). Of
them 61 cases were H. pylori positive.
Table 3: Prevalence of H. pylori according to
characteristics of the patients.

Characteristics

Total
cases
(n=150)

H. pylori positive
(n=109)

Age group

N

18-30
24
31-40
41
41-50
31
51-60
30
61-70
24
Sex
Males
98
Females
52
Endoscopic findings
Gastric ulcer
89
Duodenal ulcer 51
Carcinoma of
10
stomach

17
29
23
21
19

Percentage
(%)
15.59
26.60
21.10
19.26
17.43

87
22

79.81
20.18

61
42

55.96
38.53

06

5.50

Out of the 109 patients who were H. pylori positive, 3
cases were positive for the rapid urease test and 106 cases
were H. pylori positive by histopathology. Of them, 100
cases were positive for both H&E and Giemsa staining
and 6 cases were positive on Giemsa staining (Figure 1).

100

6

3

Rapid urease test

H&E staining

H. pylori are a spiral microorganism noted on the gastric
mucosa and was first cultured by Marshall and Warren.10
They identified a significant association between the
presence of H. pylori on the gastric mucosa and antral
gastritis. The present study was done to explore the
possibility of this association between H. pylori and
PUD.
The present study confirms that the prevalence rate of H.
pylori was more in males (79.81%) compared to females
(20.18%). These observations were in consistent with the
findings of Naja et al.11
Marshall suggested that H. pylori were strongly
associated with the duodenal ulcer and many studies
supported the statement.10 Our study also had the same
findings.
In the present study, the overall positivity for H. pylori
was 109 out of 150 patients (72.66%). This was
comparable to the results of the study by Tytgat et al.12
The prevalence of H. pylori is decreasing worldwide,
probably due to improved hygiene, increased awareness
regarding H. pylori and increase in consumption of antimicrobials. In a study by Rajachidambaram et al the
positivity for H. pylori presence was at the rate of 44.21%
out of 389 patients.13
In the present study, patients with duodenal ulcer have
higher incidence of H. pylori when compared to patients
with gastric ulcers. Out of 89 patients with gastric ulcer,
61 (68.53%) were found to be H. pylori positive and out
of 51 patients with duodenal ulcers, 42 (82.35%) were
found to be positive for H. pylori. This is in broad
agreement with the findings of Dhinesh Babu et al.14 In
his study the prevalence rate was higher in cases of
duodenal ulcers (88%) compared to gastric ulcers
(71.42%).
In our study, we also found 10 cases of carcinoma
stomach of which 06 cases (60%), proved to be H. pylori
positive. This is in accordance with the results of the
study by Van Zanten et al which showed only a moderate
epidemiologic evidence of an association between
chronic H. pylori infection and gastric cancer.15

Total no.of H.pylori +ve cases= 109

Positive

DISCUSSION

Giemsa staining

Histopathology

Figure 1: Detection of H. pylori according to different
diagnostic procedures.

The presence of H. pylori was confirmed by rapid urease
test and histopathology by using H&E staining and
Giemsa staining. In the present study, out of 150 cases
109 patients were found to be H. pylori positive. This was
confirmed by rapid urease test in 3 cases and by
histopathology in 106 cases. Similar findings were also
made by Rajachidambaram et al.13
The increase in rapid urease negative in our study may be
due to the increase in the usage of NSAIDs or proton
pump inhibitors by study population.
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CONCLUSION

8.

The findings of the study reveal that H. pylori infections
are more common in males than females. Seroprevalance
of H. pylori increases with increasing age and the
prevalence rate of H. pylori was higher in duodenal ulcer
cases compared to gastric ulcers.

9.
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ABSTRACT
Background: Surgical site infection (SSI) is one of the most common postoperative complications following
abdominal surgeries. Whilst the use of prophylactic antibiotics has been shown to reduce postoperative wound
infection, controversy still remains as to the optimum route of administration and the duration of treatment. This study
aims to compare the efficacy of a preoperative single dose of a cephalosporin antibiotic (cefotaxime) administered
intraincisionally versus that administered intravenously, in preventing postoperative surgical site infections following
appendicectomy.
Methods: Sixty consecutive cases diagnosed as uncomplicated appendicitis who consented for open appendicectomy
at a tertiary care institute were included in the study. Cases were randomized to 2 comparable groups of 30 patients
each. Preoperatively, patients in Group A received a single dose of Inj. Cefotaxime 1g intraincisionally while those in
Group B received the same intravenously. Incision sites were examined every alternative day starting on
postoperative day 3 until removal of sutures. Signs of surgical site infection, if any, were recorded and outcomes were
statistically tested for significance.
Results: One patient in Group A (3.3%) and 4 patients in Group B (13.3%) showed signs of postoperative surgical
site infection (p >0.05) during the follow up period which prolonged their hospital stay.
Conclusions: This study showed that a single dose preoperative intraincisional administration of cefotaxime was as
effective as intravenous administration for prevention of postoperative surgical site infection after open
appendicectomy. Although the difference was not statistically significant, there was a reduced incidence of SSI in
individuals who received intraincisional antibiotic. These results are encouraging for a way forward in reducing
unnecessary burdening of systemic antibiotics in patients undergoing abdominal surgeries.
Keywords: Appendicectomy, Antibiotics, Intraincisional, Intravenous, Surgical site infection

INTRODUCTION
Since the evolution of medicine, great strides have been
taken in the field of advanced and minimal access
surgeries. The focus is gradually shifting to day-care
surgeries and surgeries with more cosmetically
acceptable scars. However, despite the recent advances,
one of the most commonly observed postoperative
complication is surgical site infection (SSI). According to

the National Nosocomial Infection Study (NNIS) report
of the Centre for Disease Control (CDC), the prevalence
rate of SSI, though preventable, is high.1
Surgical site infections are one of the most common
nosocomial infections and constitute almost 38% of all
infections in surgical patients.2 Postoperative wound
infection is a reason for pain, anxiety, loss of function,
scar contractions, and possible mortality secondary to
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sepsis. It also leads to increased hospital stay which
further adds to the worry of both patient and the treating
surgeon. With the fear of a patient developing wound
infection, surgeons, even today, burden the patient with
higher antibiotics, even in clean and uncontaminated
surgeries which is certainly not justifiable especially in
the wake of new drug resistant microorganisms.
Prolonged use of antibiotics also adds to the cost incurred
by the patient and various side effects such as nausea,
vomiting, metallic taste, loose stools, etc.
Hence, the timing, route and duration of antibiotic
prophylaxis in surgery assume significant importance in
that they should ensure that as high a concentration as
possible reaches the wound before contamination as the
most important factor in the pathogenesis of wound
sepsis is the presence of bacteria in the incision at the
time of closure. Local intraincisional administration of
antibiotics is sensible, practical, and in this era of cost
containment and increasing drug resistance, it is
responsible.
The present study was undertaken to compare and
evaluate the efficacy of single dose of preoperative
intraincisional administration of cefotaxime with
intravenous administration in preventing postoperative
surgical site infections after open appendicectomies.
METHODS
The study design was one year randomized clinical trial
conducted during the year 2012 at a tertiary care hospital.
The study was approved by the institutional Ethical and
Research Committee. Sixty consecutive patients who
were clinically diagnosed to have appendicitis and
consenting for surgery were admitted and considered
eligible for the study. Patients aged less than 18 years,
those undergoing laparoscopic surgery, and those with a
history of Diabetes mellitus or immunodeficiency were
excluded. Also excluded were patients with a history of
receiving systemic antibiotics within 2 weeks of proposed
surgery, a history of ongoing/ recent systemic
corticosteroid therapy, presence of pre-existing systemic/
local infection, presence of associated complications appendicular
abscess/
gangrenous
appendicitis/
appendicular
mass,
gastrointestinal
perforation,
peritonitis and/or other apparent foci of active abdominal
infection.
Data concerning demography, history of the illness and
details of thorough clinical examination were recorded
onto a predesigned proforma. Routine investigations in
the form of complete blood count, blood urea, serum
creatinine and special investigations such as ultrasound of
abdomen were done as required. The 60 patients were
randomized into 2 groups by ‘Opaque Envelope Method’.
Group A would receive single dose of preoperative
intraincisional cefotaxime while Group B would receive
the same intravenously.

For intraincisional administration, antibiotic was
infiltrated at the proposed site of incision in the
subcutaneous tissue and intramuscular plane after
induction of anesthesia and 10 minutes prior to the
incision. The dose of antibiotic was approximately 1 ml
per cm of incision (which corresponded to 100 mg of
antibiotic per cm). A 22G spinal needle was used to inject
the antibiotic with a single-entry point.
No other antibiotic was given by any route preoperatively
or postoperatively other than that followed in the study
protocol. Analgesics, intravenous fluids and other
supportive treatments were given as required. Beginning
on postoperative day 3, the surgical wound was examined
every alternate day until removal of sutures. Findings at
each dressing were charted in a pre-formed table to assess
wound infection. The wound was labelled as ‘infected’ if
it fulfilled the CDC criteria for Surgical Site Infection.
Statistical analysis
The analysis of data was done using SPSS version 13.0
(SPSS Inc, Chicago, IL). Statistical evaluation of the
collected data was carried out using mean, frequency,
percentage, chi square test and Fisher’s exact test. The
difference between wound infection rates in two groups
was analysed using Fischer’s exact test. Fischer’s exact p
value <0.01= highly significant, <0.05= significant,
>0.05= not significant.
RESULTS
A total of 60 patients (30 in each group) were enrolled for
the study with ages that ranged from 18 to 64 years
(mean 30.8±12.62 years in Group A and 30.3±10.29
years in Group B). A total of 33 (55%) male patients and
27 (45%) female patients participated in the study. Group
A had 9 (30%) males and 21 (70%) females. Group B had
18 (60%) males and 12 (40%) females. Patients presented
with multiple symptoms and signs, a summary of which
is depicted in Table 1. Pain and tenderness in RIF, and
fever were present in all the patients in both groups.
Table 1: Presenting symptoms and signs.
Symptom/sign
Pain in RIF
Fever
Anorexia
Nausea
Vomiting
RIF tenderness
Rebound
tenderness
Elevated body
temperature
Leucocytosis

Group A
No. %
30
100
30
100
10
33.3
17
56.7
6
20
30
100

Group B
No. %
30
100
30
100
9
30
13
43.3
3
10
30
100

Total
No. %
60
100
60
100
19
31.7
30
50
9
15
60
100

4

13.3

7

23.3

11

18.3

18

60

24

80

42

70

14

46.7

16

53.3

30

50
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Out of the 60 study patients, 43 (71.7%) had features of
acute appendicitis for the first time whereas 17 (28.3%)
of them had past history suggestive of recurrent episodes
of appendicitis. Group A had a higher number (22/30) of
patients with acute appendicitis compared to Group B
(21/30). Overall, appendicectomy was performed as an
elective surgery in 24 patients (80%) of Group A and 20
(66.7%). The rest underwent elective appendicectomy.
No patients from Group A and B developed signs of
infection on postoperative day 3. By the end of
postoperative follow up, 1 patient (3.3%) from Group A
and 4 (13.3%) patients from Group B were documented
as having developed superficial surgical site infection.
(Table 2). Figures 1 and 2 show examples of SSI noted in
the study.
Table 2: Overall post-operative surgical
wound assessment.
Wound
infection
Group A
Group B
Total
p=0.350

Absent
Frequency
29
26
55

%
96.7
86.7
91.7

Present
Frequency
1
4
5

%
3.3
13.3
8.3

Figure 1: Example of SSI in Group A.

Figure 2: Example of SSI in Group B.

Total
30
30
60

DISCUSSION
Wound infection remains an important postoperative
complication with significant clinical and economic
consequences.3 Moylan estimated that in the United
States, 7-8% of all operations are complicated by wound
infection.4 From the study of 1000 general surgical
operations, Davidson et al clearly showed that the most
important factor in the pathogenesis of wound sepsis was
the presence of bacteria at the time of wound closure.5
The goal of surgical prophylaxis is to achieve and
maintain a satisfactory tissue concentration of a drug with
a reasonable spectrum of activity against expected
organisms during the period of potential bacterial
contamination of the wound, so that organisms
introduced into the wound during the operation would be
immediately destroyed. Failure to maintain adequate
serum and tissue levels throughout the surgical procedure
increases the likelihood of infection.6 It has also been
emphasized that wound levels, not blood or serum levels,
appear to determine the efficacy of agents for prophylaxis
of operative wound infection. These very high tissue
levels can only be achieved by a preoperative
intraincisional injection. Prophylactic antibiotics are
generally administered systemically prior to operation.
The concentration of an appropriate antibiotic in the
wound itself, rather than in the serum, is the critical factor
in determining the efficacy of agents used for the
prophylaxis of surgical wound infections.7
Appendicitis is one of the most common causes of an
abdominal emergency.8 Appendicectomy is considered
the treatment of choice in acute and recurrent appendicitis
and remains one of the most commonly performed
surgical procedures with SSI complicating 1–5% of all
cases.9-12 The pathologic state of the appendix is the most
important determinant of postoperative infection.13-14
Wound infection after appendicectomy, for perforative or
gangrenous appendicitis is four to five times higher than
for early disease. Because the pathologic state of the
appendix often cannot be determined before or during
operation, a parenteral antibiotic agent is recommended
as prophylaxis in all patients. The present study was
undertaken to compare and evaluate the efficacy of single
dose of preoperative intraincisional administration of
cefotaxime with intravenous administration in preventing
postoperative surgical site infections after open
appendicectomies.
Several similar studies have been done to establish the
efficacy of intraincisional administration of antibiotics.
Shubing et al studied preoperative intraincisional
metronidazole in preventing postoperative surgical site
infection in patients undergoing appendicectomies
compared to a control group in which no antibiotic was
administered.15 The infection rate was considerably low
in the intraincisional group (0.8%) compared to
intravenous group (11.6%). Similar results were reported
by Taylor et al who demonstrated a statistically
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significant difference in the incidence of postoperative
surgical site infection as well as in the duration of
hospital
stay
when
Cefamandole
was
used
intraincisionally in the study group versus the control
group which did not receive any antibiotics.16
Pollock et al showed a similar trend when they compared
intraincisional administration of Amoxycillin plus
clavulanic acid to intravenous administration of the same
in patients undergoing abdominal surgeries.17 In this
study, however, metronidazole was added to select group
of patients depending on anticipated complications.
Griego et al studied the effect of intraincisional nafcillin
in 790 patients with 908 wounds undergoing clean
surgeries
viz
reconstruction
following
Moh’s
micrographic surgery.18 The control group did not receive
any antibiotic. The study concluded that nafcillin was
statistically significant in preventing postoperative
infection (0.2%) versus 2.5% in control group.
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ABSTRACT
Background: Skin grafting, especially burn surgery, is associated with great blood loss. Tumescent technique is the
subdermal injection of fluid containing a vasoconstrictor prior to burn wound surgery to reduce blood loss.
Adrenaline is used to harvest skin grafts due to its vasoconstriction effect which limits blood loss. Although
adrenaline is widely used, its local and systemic effects vary from patient to patient. The object of the present study
was to observe the efficacy of tumescent technique, using adrenaline, versus non-tumescent technique in the healing
of split thickness skin graft donor day 10.
Methods: Two treatment groups of patients, tumescent (group A, n = 45) and non-tumescent technique (group B, n =
45), who fulfilled the inclusion criteria were randomly assigned. Tumescent technique involved administration of 1
mg (1:1000) adrenaline in 500 mL of saline. No prior administration of agent was performed in non-tumescent
technique. Split-thickness skin grafting was carried out followed by regular inspection of the donor site. Healing rate
was recorded at the postoperative day 10 by performing wound tracing technique and evaluated by performing
unpaired t-test. P <0.05 was considered as statistically significant.
Results: The mean age of patients was 29.98±12.6 years in group A and 45.36±10.23 years in group B. Age
distribution was concentrated between 18 and 38 years. On postoperative day 10, complete epithelialization was
observed in 15.56 % and 6.66% of patients in group A and B, respectively. Compared to the patients in group B,
patients who underwent tumescent technique (group A) had higher healing rate (>80%, p=0.0134). Evidence of
infection in the donor site was absent in both the groups.
Conclusions: Tumescent technique by using adrenaline is more effective than non-tumescent technique in the healing
of donor site and can be implemented preoperatively in split-thickness skin grafting.
Keywords: Adrenaline, Non-Tumescent, Skin grafting, Tumescent

INTRODUCTION
Adoption of tumescent technique in STSG has been low
due to inadequate information on the viability of the graft
especially after using adrenaline. Many surgeons still use
electrocautery, tourniquet and topical adrenaline gauze. 1,2
All these still have significant blood loss compared to use
of tumescent technique. Information on local and

systemic effects of adrenaline vary in literature with some
authors saying the effects are minimal and transient while
others believe that it adversely affects the harvested graft
and healing of donor site.3-6
However, very few information is available regarding the
studies comparing the healing rate of donor site upon
application of adrenaline solution for STSG and the nontumescence technique in which the graft is harvested
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without the administration of any agent causing
tumescence. Therefore, the current study was conducted
to compare the healing rate between patients undergoing
STSG by tumescent technique with adrenaline in saline
solution and non-tumescence technique.

using transparent sheet, which involved the use of sterile
transparent sheet placed over the donor site wound.

METHODS
This prospective, randomized, double-blind, crosssectional study was conducted from 1st January to 31st
December 2016 at KLE’s Dr Prabhakar Kore Hospital
and Medical Research Centre, Belgaum.
The study included 90 patients requiring skin graft
surgery and each patient served as his or her control.
Patients between the age of 18 and 78 years, admitted in
KLE’s Dr Prabhakar Kore Hospital and Medical
Research Centre, Belgaum and requiring the skin graft
surgery were included in the study.

Figure 1: Administration of modified tumescent
solution at the donor site.

Thigh donor area was also among the criteria of
inclusion. The study was conducted in accordance with
the Code of Ethics of the World Medical Association
(Declaration of Helsinki) for experiments involving
human subjects. Approval for the study was provided by
the Ethical and Research Committee of Jawaharlal Nehru
Medical College, Belgaum.
Written consent was obtained from all the patients before
the start of the study. Patients who refused to give
consent, had history of blood or coagulation disorder, or
comorbid conditions such as diabetes mellitus,
hypertension, ischemic heart disease and other cardiac
disorders, renal failure, and immune-compromised
disorders were excluded from the study.
Demographic characteristics, including, age and sex
were recorded. The patients were divided equally into
two groups (group A and B, n = 45 each) by following
opaque envelop method.6 Group A was referred as the
tumescent group and group B as the non-tumescent
group.

Figure 2: (A). Harvesting graft: Tumescent technique,
(B). Harvesting graft: Non-tumescent technique.

A

B

In the group A, the donor site was prepared preparation
on the day of surgery and before intervention by
subdermal infiltration with a modified tumescent solution
as subcutaneous preharvest injection of 1 mg (1:1000)
adrenaline added to 500 mL of saline.
In the group B, the donor site was marked, and the graft
was harvested without the application of any agent.
STSG was carried out for all the patients according to the
standard procedure followed by the institution (Figures 1
and 2A and 2B).
Following the grafting procedure, the donor site of
patients in both the groups were monitored and inspected
on 10th day postoperatively for percentage healing
(Figure 3). Percentage of wound healing by
epithelialization was calculated by wound tracing method

Figure 3: (A) Donor graft harvesting site on 10th postoperative day in group A. (B) Donor graft harvesting
site on 10th post-operative day in group B
The healed epithelialized area was marked by marker and
then the sheet was placed over calibrated paper to count
the area of percentage of healing in both the groups. 7
Evaluation and comparison of the donor site healing in
group A and B were done by performing unpaired t-test.
P< 0.05 was considered as statistically significant.
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RESULTS
Out of 90 patients, 71.11% were men and 28.89%
women. Group-wise distribution of sex, age and
diagnosis of the patients is shown in Table 1. The mean
age of the study population in group A and B was
29.98±12.6, 45.36 ± 10.23 years, respectively.
The age distribution of the study population was
concentrated in the age-group of 18-38 years.
Table 1: Distribution of demographic variables and
diagnosis of the patients.
Variables
Sex
Male
Female
Age (years)
18-38
39-58
59-78
Diagnosis
Chronic ulcer
Post burn
contracture
Cellulitis
Traumatic ulcer
Burn injury

Group A, n (%) Group B, n (%)
30(66.66)
15(33.34)

34(75.55)
11(24.45)

33(73.33)
11(24.44)
1(2.33)

10(22.22)
27(60)
8(17.78)

6(13.33)

20(44.45)

17(37.77)

0(0)

0(0)
0(0)
22(48.90)

10(22.22)
15(33.33)
0(0)

No clinical evidence of donor site infection was observed
in any of the groups. Difference was observed in both the
groups with respect to the exudate secretion, skin
maceration, or hemorrhage from the donor site.
Complete epithelialization of the donor area using
tumescent and non-tumescent techniques was observed in
15.56% and 6.66% of patients, respectively.
Table 2 represents the group-wise distribution of healing
percentage achieved using tumescent and non-tumescent
techniques. The percentage of healing with the use of
tumescent technique was statistically significant and
higher when compared to the non-tumescent technique
indicating higher healing rate (P = 0.0134).
Table 2: Group-wise distribution of healing
percentage among patients.
Healing percentage
≤ 50
51-80
81-99
100

Group A, n (%)
1(2.22)
10(22.22)
27(60)
7(15.56)

Group B, n (%)
4(8.89)
22(48.89)
16(35.56)
3(6.66)

DISCUSSION
The advent of tumescent anaesthesia in cutaneous surgery
has given rise to bloodless and painless surgery, in
addition to reduced postoperative swelling and bruising.

Administration of subcutaneous injection provides an
improved plane for harvesting the graft and facilitates the
faster removal of necrotic tissue with minimal bleeding.
The anaesthetic agents used in the surgery are also known
to be antibacterial in nature, which helps in preventing
infection at the selected site.5 In the present study, the
tumescent technique was successful in reducing
postoperative complications and has resulted in faster
healing as compared to non-tumescent technique.
Incidence of burns, cellulitis, and traumatic ulcers is more
in men as compared to the women, as observed in the
several studies.2,4,8,9,10 Sex distribution in the present
study was in accordance with these studies. The age
distribution assessed in these studies was from 7 to 41
years. This contrasts with the present study which
compares the techniques within 18 to 78 years. In
addition, there are limited number of studies pertaining to
application of tumescent technique in cases of ulcer and
cellulitis to study the age and sex distribution among
patients.
Blood circulation in the site of wound or infection is
reduced with the administration of vasoconstrictors such
as adrenaline. The studies evaluating tumescent technique
with administration of adrenaline have largely
concentrated on the number of days taken for complete
epithelialization or healing of donor.2,5
In contrast, the present study focussed on the number of
patients achieving complete epithelialization by
postoperative day 10, which is another novel aspect
covered in the subject. In the present study, the number of
donor areas that achieved complete epithelialization on
the postoperative day 10 by tumescent technique was
seen in 15.56% of patients. Whereas in group B,
complete epithelialization was observed only in 6.66% of
patients. The difference in healing percentage between
the groups was statistically significant (P= 0.0134). This
indicates that the implementation of tumescence
anaesthesia in cutaneous surgery will not only aid in
minimal bleeding and ease of graft harvesting but will
also help in faster healing with no further
complications.11 Apart from the small sample size, the
study also limits itself by distributing the patients
uniformly in both the groups according to type of
diagnosis. This could be due to the type of randomization
technique used in the study. From the study, it can be
ascertained that implementation of tumescence technique
could aid in faster healing and easier graft harvesting in
surgeries involving patients with burn, ulcer, and
cellulitis. However, future studies could consider larger
sample size and better randomization technique for
effective comparison between the techniques.
Funding: No funding sources
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ABSTRACT
Background: Several surgical wound closure techniques are used including conventional sutures and skin adhesive
compounds. However, tissue adhesives have evolved as an improved alternative to sutures. Few data are available on
the tissue adhesives in the closure of inguinal hernia skin incisions. The aim of this study was to determine the
effectiveness of tissue adhesive in the closure of inguinal hernia skin incisions compared to conventional sutures.
Methods: A 1-year randomized controlled trial was conducted including 60 patients with inguinal hernia. Based on
closed envelope method, patients were randomly allocated into two groups: group A and B. Patients of group A
underwent skin closure with cyanoacrylate glue and that of group B underwent skin closure with conventional
sutures. Demographics and clinical characteristics of the patients were recorded. On postoperative day 3, the patients
were evaluated for swelling, fever, redness and discharge from the wound. SPSS 20 was used to analyze the data.
Chi-square test, Fisher’s exact test, and independent sample t-test were employed in the analysis of data.
Results: All the patients included in the present study were men. The age of the patients ranged between 18 and 50
years in both the groups. All patients had chief complaint of swelling in the inguinal area. The clinical characteristics
of the study population including sex, mean age, weight, pulse rate, systolic blood pressure, and diastolic blood
pressure were comparable in group A and group B (P>0.050). The mean duration of surgery was significantly lower
in group A (66.67±4.61 min) compared to group B (71.21±6.90 min; P=0.004). On Postoperative day 3, very few
patients in group B had swelling (6.67% vs. 16.67%; P = 0.228), fever (6.67% vs. 16.67%; P = 0.228), discharge
(6.67% vs. 16.67%; P = 0.228), and redness (6.67% vs. 10.00%; P = 0.640) than in group A.
Conclusions: Tissue adhesive is superior and equally safe as compared to conventional suture in terms of duration of
surgery and postoperative surgical complications. However, large studies should be conducted focusing on infection,
follow-up period, and cosmesis as the outcomes.
Keywords: Inguinal hernia, Skin closure, Subcuticular sutures, Tissue adhesive

INTRODUCTION
Inguinal hernia is the most common type of hernia, which
occurs due to the protrusion of abdominal contents into
the inguinal canal through an abdominal wall defect.1
Inguinal hernia occurs 20 times more in men than in

women.2 The risk of inguinal hernia increases with age
with a recurrence rate of 1% to 5%.1
Abdominal pain and lump at the groin area are the most
common symptoms of inguinal hernia. Few inguinal
hernias are asymptomatic, which are less dangerous and
require an elective surgery to correct the defect.3
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Surgical repair of inguinal hernia is the generally
performed surgical procedure. The prime goal of this
surgical repair includes repairing the hernia, resume the
patient’s normal activities, lessen the postsurgical
discomfort, recurrence rate, and adverse effects of the
surgery.1 Conventional surgical suture, synthetic
absorbable sutures, skin staplers, tapes, and adhesive
compounds are the different techniques evolved from the
earliest in the closure of surgical incisions. These
materials maintain the closure until the wound is strong
enough to endure daily tensile forces and enhance healing
when the wound is vulnerable.4
Among the available closure techniques, tissue adhesives
has been extensively studied for diverse applications
including wound closure, hemostasis, tissue adhesion,
vascular embolization, closure of cerebrospinal fluid
leaks, and application of skin grafts.5
The advantages of tissue adhesive include less-time
consuming procedure, no sutures to remove, no need for
long follow-up period, rapid application, less need for
nursing, sedation and monitoring, cost-effective, and
improved cosmesis.6 The tissue adhesives, such as
cyanoacrylate, have been used in this study for surgical
wound closure. This tissue adhesive acts by polymerizing
and forming a strong bond when applied to moist skin. 7
However, till date, the data comparing on tissue adhesive
and conventional sutures for skin closure in the settings
of open inguinal hernia are scant. Hence, this prompted
us to determine the effectiveness of tissue adhesive in the
closure of inguinal hernia skin incisions compared to
conventional sutures.

Data collection and evaluation
The information from the patients such as age, presenting
complaints were recorded followed by the clinical
examination and systemic examination. The patients were
investigated for their complete blood count, Mini renal
profile,
liver
function
tests,
chest
x-ray,
electrocardiogram, random blood sugar, human
immunodeficiency virus, and hepatitis B surface antigen.
Study procedure
Prior to the surgery, all the patients’ abdomens were
shaved their abdomen from the nipple to mid-thigh and
100 mL each of ciprofloxacin and metronidazole were
administered intravenously.
Patients were also followed with standard analgesic and
antibiotics protocol. Patients of the both groups
underwent open abdominal surgeries using similar
instruments and followed the general principles of the
surgery. The wound closure was done by monolayer
suturing technique. Patients in group A underwent skin
closure with cyanoacrylate glue (Figure 1), while patients
in group B underwent conventional skin closure for
inguinal hernias.

METHODS
The present hospital-based randomized controlled study
was carried out from January 2015 to December 2015 at
the Department of General Surgery. A total of 60 patients
divided into two groups of 30 each were considered for
the study. The study was approved from the Institutional
ethical and research committee. All the patients were
informed about the study and the written informed
consent was obtained prior to the study.
Inclusion and exclusion criteria
The patients who were undergoing unilateral and/or
bilateral inguinal hernia repair were included in the study
and the patients with comorbid conditions such as renal
failure, connective tissue disorders, peripheral vascular
disease, infected wounds, substance abuse, malnourished
and general debility and the patients with metabolic
disorders, drugs impairing wound healing, coagulation
disorders, steroids, chemotherapeutic drugs, radiotherapy
immunocompromised status, collagen vascular disease,
documented drug allergy, recurrent hernia strangulated
hernia and obstructed hernia, and with local issues such
as burns, keloids, urticarial, ulcers and history of trauma
were excluded from the study.

Figure 1: Application of cyanoacrylate glue.
Postoperatively, the patients were administered with the
100 mL IV of ciprofloxacin twice a day and a 100 mL of
metronidazole thrice a day, and were suggested to change
the medications with higher antibiotics if indicated for the
same.
The patients were then inspected and evaluated for
outcome variables such as redness, swelling and pus
formation from the wound, and fever if present on
postoperative day 3.
The patients were finally evaluated with the presence or
absence of postoperative surgical site infection. An
incisional surgical site infection was positive if the
surgical wound drained purulent material or if the
surgeon judges it to infected and opens it.8
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Table 2: Comparison of post-operative complications
of patients occurred in both the groups.

Statistical analysis
The data were analyzed using SPSS 20.0. Categorical
data were compared using chi-square test or Fisher’s
exact test and continuous data were compared using
independent sample t-test. P ≤0.050 at 95% confidence
interval was statistically significant.
RESULTS
The baseline characteristics of the study patients are
given in Table 1. All the patients in the study were men.
The mean age of the patients in group A was 36.90±7.87
years and in group B it was 34.4±7.99 years.
The mean weight of the patients in group A was
69.73±10.76 kg and in group B it was 69.40±11.05 years.
The mean pulse rate in group A patients was 80.07±6.16
min vs. 79.31±5.19 min in group B. The mean systolic
blood pressures in group A and group B patients were
147.67±204.60 and 110.70±8.80 mmHg, respectively.
Whereas, diastolic pressure in both group A and B was
98.00±0.00 mmHg. However, no statistically significant
difference was observed in these parameters of both
groups (P >0.005).

Swelling
Present
Absent
Fever
Present
Absent
Redness
Present
Absent
Discharge
Present
Absent
aNot

Group A, n
(%)

Group B,
n (%)

2 (6.67)
28 (93.33)

5 (16.67)
25 (83.33)

0.228a

2 (6.67)
28 (93.33)

5 (16.67)
25 (83.33)

0.228a

2 (6.67)
28 (93.33)

3 (10)
27 (90)

0.640a

2 (6.67)
28 (93.33)

5 (16.67)
25 (83.33)

0.228a

P-value

significant

On postoperative 3, outcomes such as swelling, fever,
redness, and discharge observed in group B patients were
slightly higher than that of patients in group A. However,
the difference observed was not statistically significant
(P>0.005). The appearance of wound on post-operative
day 3 in group A and B is depicted in Figure 2 and 3.

The mean duration of surgery was significantly low in
group A when compared to that of group B patients
(66.67±4.61 min vs. 71.21±6.90 min; P=0.004).
Table 1: Baseline characteristics of the study patients.
Variables

Group A, n
(%)

Sex distribution
Male
30 (100)
Female
0
Age distribution (yrs.)
18-30
10 (33.33)
31-40
9 (30)
41-50
11 (36.67)
Chief complaint
Swelling in inguinal
30 (100)
area
Diagnosis
Left
10 (33.33)
Bilateral
6 (20)
Right
14 (46.67)
Type of hernia
Direct
13 (43.33)
Indirect
17 (56.67)
Duration of surgery (min)
61-70
28 (93.33)
71-80
2 (6.67)

Group B, n
(%)
30 (100)
0
10 (33.33)
11 (36.67)
9 (30)

Figure 2: Appearance of wound on post-operative day
3 in group A.

30 (100)
12 (40)
4 (13.33)
14 (46.67)
14 (46.67)
16 (53.33)
20 (66.67)
10 (33.33)

The comparison of complications of patients occurred in
both the groups is summarized in Table 2.

Figure 3: Appearance of wound on post-operative day
3 in group B.
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DISCUSSION
Wounds and their closure modalities are a fundamental
and challenging task for a surgeon. Although the
expertise and technique of the surgeon are important,
electing appropriate closure technique for wound closure
ensures optimal healing.9 This study was aimed to
determine the effectiveness of tissue adhesive in the
closure of inguinal hernia skin incisions when compared
to conventional sutures.
In the present study, patients in both the groups were
men. The risk factors include positive familial history of
inguinal hernia, high work activity and total
activity index, and chronic obstructive disease. 10 Similar
study conducted by Zendejas et al. in 332 patients with
inguinal hernia, 91 % of the patients were men.11 The
demographic and clinical characteristics of the patients in
both groups A and B were comparable, ruling out the
possibility of bias.
The most extensively used tissue adhesives in recent days
are cyanoacrylate derivatives. Among the different alkyl
derivatives of cyanoacrylate, octyl-2-cyanoacrylate glue
has been investigated as an ideal tissue adhesive. It slows
down the degradation and by-product release into the
surrounding tissues. In addition, plasticizer makes the
adhesive bond even more stronger and durable but allows
flexion of the skin.5 Hence, octyl-2-cyanoacrylate glue
was chosen as a tissue adhesive in the closure of inguinal
hernial incisions.
Surgical time required for patients who underwent skin
closure with cyanoacrylate was less compared to patients
with conventional suturing. These findings suggest that
cyanoacrylate glue did better than conventional suturing
for skin closure of hernial incisions. However, the direct
head to head comparison of present study was not
possible due to lack of randomized controlled trials in the
settings of inguinal hernia incision closure comparing
cyanoacrylate glue with conventional suturing. Although,
a prospective randomized study conducted by Brown et
al.12 reported a significantly shorter time in the skin
adhesive group compared to subcuticular suture in the
closure of pediatric inguinal hernia incisions (1.4±0.8 min
vs. 2.4±1.1 min; P = 0.001). Similar study conducted by
Maw et al.13 on long wounds found an approximately 10fold greater mean closure time for sutures compared to
tissue adhesive. In contrast, a randomized trial conducted
by Maniar et al.14 reported that suture group fared better
than the adhesive group in the closure of laparoscopic
incisions, though it was not statistically significant
(171.10 s vs. 198.40 s; P>0.005). However, results in the
present study showed that the time required for closure of
wound in the suture group was significantly higher than
the tissue adhesive group.
In this study, the incidence of postoperative
complications, such as swelling, fever, redness, and

discharge was slightly higher in patients of group A as
compared to that of group B. Although, the incidence was
less in group B patients, it was not statistically
significant. It is difficult to comment on the findings of
this study due to limited number of randomized
controlled trials in the settings of inguinal hernia repair
comparing skin closure with cyanoacrylate glue and with
conventional suturing. However, in contrast, a study by
Bansal et al reported significantly higher wound
discharge rate in tissue adhesive patients than to
subcuticular vicryl group (6 vs. 2; p<0.001).9 Also, this
study did not evaluate complications such as fever,
redness and swelling.
Christopher et al, in a recent review study, stated that
though cosmetic outcome of sutures and tissue adhesives
are alike, tissue adhesive is the most preferred alternative
wound closure technique in terms of quick, cost-effective
and easy to use.15 Several other randomized control trials
conducted to date in different settings also reported
effectiveness of tissue adhesive over conventional subcuticular sutures regarding infection, cosmetic outcome,
cost, pain, and follow-up period.14,16 However, as far as
tensile strength is concerned both the tissue adhesives and
sutures are equivalent.12 Moreover, this kind of
comparison between both the groups was not led in our
study.
CONCLUSION
Overall, the present study demonstrated that tissue
adhesive when used for closure of skin incision in the
settings of inguinal hernia repair seems to be a faster
method when compared to suturing. Nevertheless, the
frequency of complication using tissue adhesive is the
same as that of subcuticular sutures. However, due to
small sample size in this study, large multicentric should
be conducted to illuminate these observations. Along
with this, studies conducted in future should focus on
other outcomes including infection rates, follow-up
period, and cosmesis.
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Editorial

Cancer Incidence around Karwar (Kaiga Nuclear Plant) Needs Further
Research Rather Than Spread False Information
A newspaper article[1] appeared in the Indian Express dated
June 21, 2018, wherein it was noted that Tata memorial center
had found that the number of cancer cases in Karwar taluk,
where Kaiga Atomic Power Station is located, had increased
by 200% over a period of 3 years. This study was conducted
during 2010–2013 by a team of the Mumbai‑based center
which published the results in March this year. The team
further reported that there were about 70–80 cancer patients
in Karwar taluk before 2010. However, this number increased
to 316 during the period 2010–2013. These data were
collected from 30 hospitals all over the country – accounting
for 129 men and 187 women. In men, lung, mouth,
esophagus, tongue, and hypopharynx cancer were the sites
of these cancers, while in the women, breast cancer was the
most common site (19.6%), followed by cervix uteri, ovary,
esophagus, mouth, thyroid, and corpus uteri. The study
further also stated that the cancer rate in Karwar was much
lower when compared to International Cancer Registries of
Shanghai (China), Osaka (Japan), Finland, Oxford (UK), the
United States, and Haut‑Rhin (France) which are also sites of
atomic nuclear plants.
Environmentalists have blamed the radiation from the plant
as the cause of this increased incidence of cancer, and this
has increased the apprehension among the residents staying
in that area. One needs to look into this data carefully as
this could create panic. It is well known that the increase in
cancer incidence could also be because of better diagnostic
facilities, awareness among the population, and reporting.
One cannot ignore the fact that other factors could also be
contributing to this increased incidence such as increased
tobacco consumption, environmental pollution, and change
in food habits and lifestyle. The data also reported that
consumption of tobacco was high among people suspected
with cancer.
Health Effects of the Chernobyl Accident and Special
Health Care Programmes[2] gives a total of 5,000 for the
excess cancer deaths “predicted” for the inhabitants of the
contaminated areas. This is consistent with the 2005 report,
as it represents about a 0.5% increase in cancer mortality.
Fukushima and Chernobyl are the only level 7 nuclear
events to date – the highest category on the International
Nuclear Event Scale.[3] Both have received worldwide media
attention. No two nuclear accidents are exactly the same,
but Fukushima and Chernobyl both had one key feature – a
massive buildup of steam inside the power stations’
cooling systems triggering explosions which then released
water vapor into the air, carrying two very different types
of radioactive compounds: iodine‑131 and cesium‑137.
Radioactive iodine decays quickly – it has a half‑life of

8 days, meaning that, every 8 days, the level of radiation
halves. Cesium on the other hand hangs around for a very
long time, i.e., it has a much longer half‑life (30 years).
Since both radioactive elements can be carried many miles
by the wind, they both have the potential to cause harm in
one of two ways. The first seems fairly obvious – by being
near radioactive compounds in the environment, humans
and other animals can be exposed from the outside‑in, as
radiation penetrates their skin. The second is potentially
more serious – by breathing contaminated air or dust
particles or by consuming contaminated water or food,
we can be exposed internally. This allows the radiation to
damage internal organs and systems.
The scariest about radioactivity is that it is invisible – you
cannot see it, smell it, or hear it (unless you happen to have
your very own Geiger counter lying around). Moreover, one
of the biggest concerns people have after a nuclear accident
is cancer. Ionizing radiation – the type of radiation emitted
by iodine and cesium – is a known cause of cancer since it
has sufficient energy to damage the genetic material (DNA)
inside our cells; it is this damage that can lead to cancer. It
is also important to remember that all of us are constantly
exposed to low levels of ionizing radiation from natural
sources in our environment. Most of this comes from a
gas called radon, which leaks out of the earth’s crust at
a steady rate, but some of it also comes from trace levels
of radioactive elements in the food we eat, the water we
drink, and from cosmic rays from space. Thankfully most
of the time, it does not cause us any significant harm.
However, artificially created higher levels of radiation – for
example, from X‑rays or nuclear power plants – can be
harmful, so they are very tightly regulated. People, who
work in nuclear industries or in medical centers, have to
follow strict safety procedures and some even have to wear
personal exposure monitors.
In 2008, the United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR)[4] looked at all
the evidence and data on newly diagnosed cancers from
areas affected by Chernobyl and concluded that, apart from
thyroid cancer in those exposed as children and leukemia in
rescue and cleanup workers, there had not been a detectable
increase in other types of cancer. UNSCEAR[4] concluded
that “the vast majority of the population need not live in fear
of serious health consequences due to the radiation from the
Chernobyl accident.” The evidence suggests that it is not
actually cancer that has been the most serious public health
consequence of the accident, but it is the mental health
impact and worry due to a lack of accurate information. This
should to be made known to the general public.
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Thanks to what we have learnt till now following the
Chernobyl and Fukushima incidents, it is evident that the
doses of radiation to a vast majority of population were not
high enough to see any increase in incidence of cancer and
other health effects. Incidents like this make us learn a lot
and that is what we need to do. It is vital to sit up and
pay attention to the health of the people similar to what
the Japanese government did by launching the Fukushima
Health Survey, so as to assess the behavior after the
accident, and health checks. This would help researchers to
estimate how much ionizing radiation a person is exposed
to, and over time, it will allow them to see what, if any,
effects this has on people’s health.
It is very important that such matters are properly
researched, and it is the role of medical researchers, media,
and the government to inform the general public the truth
rather than sensationalize the issue.
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Original Article

Satisfaction with the Semirigid Penile Prosthesis among Couples from a
Semiurban Indian Population
Abstract

Introduction: Insertion of penile prosthesis for treatment of irreversible erectile dysfunction (ED)
is a common and well‑established treatment in the western countries. Even in the times of the
newly available oral medications, penile prostheses continue to have such a nonoptional place in the
management of severe ED. In this study, we have assessed the satisfaction among semiurban Indian
couples following insertion of the semirigid penile prosthesis. Materials and Methods: Between
January 2000 and December 2015, 78 men with ED underwent semirigid penile prosthesis
implantation (PPI) at our hospital. The satisfaction of patients and partners was evaluated using
the ED Inventory of Treatment Satisfaction (EDITS) questionnaire and EDITS partner survey.
Results: The mean age of the patients was 44.84 ± 7.30 years. The mean duration of time with ED
in the preimplantation period was 38.69 ± 12.44 months. The satisfaction of patients and partners
as assessed by EDITS questionnaire and EDITS partner survey was 80.66 ± 4.49 and 75.66 ± 6.57,
respectively, at 12 months after surgery and 71.73 ± 8.10 and 65.6 ± 6.49, respectively, at 24 months
after surgery. Conclusions: This study showed a high degree of satisfaction among patients as well
as their partners with semirigid PPI. More than 80% of the men reported being very satisfied with
their penile implantation surgery.
Keywords: Erectile dysfunction, partner, patient, prosthesis, satisfaction

Introduction
Erectile dysfunction (ED) is defined as a
consistent inability to obtain or maintain
a penile erection sufficient for satisfactory
sexual relations.[1] It is difficult to assess
how common the problem is as many
sufferers do not seek help, especially in
Indian society, either due to shyness or fear
of being branded impotent. It is estimated
that only 2.6%–5.2% of patients with ED
seek treatment annually.[2] Although ED is a
benign disorder, it affects both physical and
psychosocial health of sufferers and their
partners and has a significant impact on the
quality of life (QoL).[3] The prevalence of
ED is increasing as the life expectancy of
men continues to increase.
There are a wide range of treatment
modalities for ED. Currently, most men
with organic impotence are treated with a
phosphodiesterase type 5 (PDE5) inhibitor.
The introduction of sildenafil (Viagra) has
revolutionized the treatment of ED. This is an
orally active agent with 85% initial success
rate, is well tolerated, and is associated
This is an open access journal, and articles are
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with minimal dropout rate.[4,5] The choices
for second‑line treatment include vacuum
erection devices, intracavernosal vasoactive
injections, or transurethral prostaglandin
E1, which are all associated with significant
discontinuation rates. When all these
therapies fail or when the patient refuses
conservative treatment, penile prosthesis
implantation (PPI) remains the only option.
Insertion of penile prosthesis for treatment
of irreversible ED is a common and
well‑established
treatment.[6]
Penile
prostheses are either semirigid or hydraulic
in nature. Implantation of the semirigid
prostheses, whether malleable or mechanical,
is technically uncomplicated, and due to their
simple construction and use, mechanical
problems associated with them are rare.
They are also reliable and inexpensive.[7] The
psychological and interpersonal impacts of
these implants remain largely limited, despite
the widespread use of penile prosthesis,
and more so in Indian community. We
report our experience with semirigid penile
prosthesis (SPP) in the semiurban Indian
population and the satisfaction of the patients
and their partners following the surgery.
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Materials and Methods
Between January 2000 and December 2015, 78 men with
ED underwent PPI at our medical center. Institutional
Review Board approval was obtained from the
University/Hospital Ethics Committee. The exclusion
criteria were known neurological disorder, Peyronie’s
disease, and moderate‑to‑severe urinary incontinence, those
without a regular partner, and patients who had undergone
secondary implant surgery. All patients had completed a
minimum of 1‑year follow‑up period after PPI. The most
common type of penile prosthesis implanted was Shah
malleable prosthesis followed by AMS 650.
All operations were performed by one surgeon in a
single center under intravenous antibiotic prophylaxis and
spinal/epidural anesthesia. The skin of the surgical field was
scrubbed with povidone–iodine solution for 10 min. In most
of the cases, either a circumcoronal or a single penoscrotal
incision was used. Data about preoperative assessment and
complications were obtained retrospectively from the patients’
records. The preoperative erectile status was evaluated with the
international index of erectile function (IIEF). Intraoperative
complications were noted and summarized [Table 1]. The
satisfaction of patients and partners was evaluated using
the ED Inventory of Treatment Satisfaction (EDITS)
questionnaire and EDITS partner survey.[8] The patients were
also asked if they would undergo the same operation again.
All statistical analyses were performed using SPSS software
version 20.0 (SPSS Inc., Chicago, IL, USA).

Table 1: Patient characteristics

Characteristics
n
Patients
78
Age (years), mean±SD (range)
44±7.30
Preoperative IIEF‑5 score, mean±SD
5.33±1.69
Previous oral treatment (%)
100
Previous ICI treatment (%)
17.94
Duration of ED before surgery (months),
38.69±12.44
mean±SD
Follow‑up (months) after PPI (mean±SD)
32.9±10.50
SD=Standard deviation, IIEF=International index of erectile function,
ICI=Intracavernosal injection, ED=Erectile dysfunction, PPI=Penile
prosthesis implantation

Results

a

b

c

d

During the study period, 78 patients with a mean age of
44.84 ± 7.30 years underwent semirigid PPI. The decision
to use the semirigid prosthesis was made by the patient
himself based on his social/financial status. The mean
duration of time with ED in the preimplantation period was
38.69 ± 12.44 months. All patients had been administered
PDE5 inhibitors before surgery and 17.94% (14) were
administered intracavernosal injections and 8.97% (7) had
used a combination of oral treatment with intracavernosal
injections before PPI. None of the patients had tried
vacuum erection device previously [Table 1].
The body mass index was normal in 35.89% (28) patients,
overweight in 43.58% (34) patients, and Class 1 obesity
in 20.51% (16) patients. Fourteen (17.94%) patients were
diabetic, 37(47.43%) were hypertensive and 3 (3.84%)
had hypercholesterolemia. The mean operating time was
45.84 ± 2.71 min. No major intraoperative complications
were noted except excessive cavernosal bleeding in
two patients [Figure 1]. The majority of postoperative
complications were minored in nature and included
superficial wound infection, subcutaneous hematoma,
urinary retention, and pain.
During the follow‑up period, two (2.56%) patients had
extrusion of the prosthesis, and both were counseled for

Figure 1: (a) Preoperative preparation. (b) Circumcoronal incision is made,
and penis degloved. (c) Incision made in the corpora and corpora dilated.
(d) Insertion of semirigid prosthesis within the corpora

a repeat PPI. The satisfaction of patients and partners as
assessed by EDITS questionnaire and EDITS partner
survey was 80.66 ± 4.49 and 75.66 ± 6.57, respectively, at
12 months after surgery and 71.73 ± 8.10 and 65.6 ± 6.49,
respectively, at 24 months after surgery. When questioned,
all patients agreed that they would recommend this form of
treatment to their friends and would also undergo the same
procedure again.
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Discussion
Penile implants have played a definite role in the
management of ED since their introduction in the
urological armamentarium over 40 years ago.[9] The role of
penile implants has changed and evolved since the launch
of PDE5 inhibitors. Currently, this procedure of insertion of
penile implants is considered the last but a very efficacious
option. A substantial percentage of patients with ED will
not respond to a conservative pharmacological treatment
and will need a penile prosthesis.
Penile prosthesis is subject to a continuous development,
and today, they have gained better mechanical reliability
and safety,[10] but device‑related complications can still
occur, more so in inflatable prosthesis.[11,12] Achieving the
highest patient and partner satisfaction with the lowest
complication rates remains the most important end
point of PPI surgery. Inflatable penile prosthesis has the
advantages of penile flaccidity when deactivated, ease of
concealment, and low risk of chronic pain.[13] However,
they are expensive and have increased risk of mechanical
failure, and the implantation process is more sophisticated.
The SPP has the advantages of easy implantation, low
cost, less mechanical failure, and ease of use. The main
disadvantage is the permanent rigidity that results in
difficulty in concealment and chronic pain.[13] Cost of the
penile implant remains one of the most important factors in
all the developing countries.
The ability to generate a mechanically adequate erection is
not the sole determinant of seeking or continuing treatment
in ED. Satisfaction following treatment is the only way
to assess the success and predict further continuation
of treatment. Satisfaction measures are intentionally
subjective, so as to capture an individual’s personal
evaluation of the treatment received.[14,15] This evaluation
should include feelings about the effectiveness of treatment,
side effects, ease of use, naturalness, and impact on
significant others. It is possible that in spite of producing
an excellent erection, the patient may rate the treatment
as unsatisfactory because the erection was artificially
induced, painful to create, failed to enhance the patient’s
sense of sexual confidence or masculinity, or not acceptable
to the partner. Althof et al.[8] constructed two versions of
a psychometrically sound measure of satisfaction with
treatments for ED – the EDITS. One version intended to
assess patients’ treatment satisfaction (patient EDITS) and
the other partners’ treatment satisfaction (partner EDITS).
Partner satisfaction is very much relevant to understanding
treatment continuation for sexual dysfunction, given the
dyadic nature of the dysfunction.[16]
Minervini et al.[17] evaluated the outcome of penile
prosthesis surgery in 447 men who had undergone
504 PPI. Of the prostheses inserted, 393 were malleable,
81 were three‑piece inflatable, and 30 were self‑contained
hydraulic prosthesis. The mean (range) age of the men
28

was 52 (21–78) years; 404 men had primary implants
and 43 had revision surgery after operations at other
institutions. The mean follow‑up was 50 (1–297) months.
The most serious postoperative complications were
infection (8%) and erosion (5%), which were more
common in diabetic patients (10%) and after pelvic trauma
with a urethral injury (21%). Of 482 prosthesis, 21 failed
mechanically (4%) and revision surgery was needed for 5%
of the prostheses inserted (24/482). Overall, 89% (377/425)
of men could have sexual intercourse and 344 (81%) were
satisfied with the results.
Bozkurt et al.[13] reported the outcomes and satisfaction rates
of inflatable penile prosthesis (IPP) and SPP implantation
in a cohort of 257 (118 underwent implantation of IPP and
139 underwent SPP implantation) men with ED. The overall
major complication rate was higher in IPP group. PPI led
to a significant improvement in IIEF scores in both groups.
For IPP and SPP groups, the average EDITS scores were
78 ± 11 and 57 ± 8, respectively, and that for the partners
were 72 ± 10 and 49 ± 7, respectively (P < 0.05). It is
well known that men report a high degree of satisfaction
with PPI, including qualitative effects on their sexual,
psychological, and relational well‑being.
Despite the widespread use of penile prosthesis, the
long‑term results have been reported mainly from the
western countries. Song et al.[18] retrospectively evaluated
the clinical outcome of PPI in 224 Chinese patients
with severe ED. A malleable prosthesis (AMS 650) was
implanted in 45 cases (20.1%), and a three‑piece inflatable
prosthesis (AMS 700 CXM or AMS 700 CXR) was
implanted in 179 cases (79.9%). Only 201 patients (89.7%)
completed the follow‑up. All of the patients could perform
sexual intercourse post‑PPI with the mean postoperative
IIEF‑5 and QoL scores of 20.02 ± 2.32 and 5.28 ± 0.76,
respectively. Three patients needed re‑implantation of a
new device, and two patients developed a mild curvature of
the penis. Satisfactory sexual intercourse at least two times
every month was reported by 178 men (88.6%), and overall
satisfaction with the PPI surgery was reported by 89.0%
of men and 82.5% of partners. Patient satisfaction in the
three‑piece inflatable prosthesis group was higher than in
the malleable prosthesis group (P < 0.05).
Similarly, Salama[19] thought that it would be of interest
to investigate satisfaction rates with malleable penile
prostheses among couples from the Middle East. A total
of 50 patients who underwent the insertion of AMS 650
and Acu‑Form penile prostheses and their partners were
evaluated. In all, 70% of the patients and 57% of the
partners were satisfied with the prosthesis. There was an
increase in frequency of intercourse, sexual desire, and
ability to achieve orgasm. Dislike for the device was the
most common cause for nonsatisfaction of patients with the
device. Results from this evaluation highlighted the obvious
need for proper preoperative counseling for both the patient
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and his partner to minimize unrealistic expectations. The
author also emphasized the importance of careful screening
of both psychosocial and psychosexual aspects of the
couple based on cultural ethnic background since these
were important predictors of the therapeutic outcome of
prosthesis insertion.

5.
6.

Conclusion

7.

This study too showed a high degree of satisfaction among
patients as well as their partners with semirigid PPI.
More than 80% of the men reported being very satisfied
with their penile implantation surgery. For all the patients,
it was their first implant. They would also recommend
implantation to someone else as well as undergo the same
procedure again. The major reasons for satisfaction among
the patients were the improvement in sexual function and
psychological well‑being. The surgery improved their
self‑esteem and enhanced their sense of male identity
many more times. Improvement in sexual function also
led to improvement in sexual desire, erectile function, and
intercourse. We feel that overall, “the level of satisfaction
with the implementation of penile prostheses was very high
in the patients undergoing PPI as well as their partners,
therefore constituting a treatment for ED with a positive
impact on them at sexual, psychological, and relational
level.”

8.
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Original Article

Nerve Conduction Abnormalities in Patients with Newly Diagnosed
Diabetes Mellitus
Abstract

Background: Peripheral neuropathy is the most common neurologic complication of diabetes
mellitus (DM). The incidence of neuropathy increases with increasing duration of diabetes.
Diabetes may be preceded by a long period of clinically silent impaired glucose tolerance,
altering the nerve function by the time diabetes is diagnosed. Objectives: Assessment of early
electrophysiological evidence of peripheral neuropathy in patients with newly diagnosed DM.
Materials and Methods: Patients with newly diagnosed type 2 DM within 1 month of detection
with or without clinical features of neuropathy were prospectively recruited. Nerve conduction
studies were performed on the right upper and lower limbs. Sympathetic skin response and heart
rate variability were studied. Results: Twenty‑four patients (14 men and 10 women) with newly
diagnosed DM were included in the study whose age was 57.66 ± 14.52 years. Eight patients had
distal paresthesiae in the lower limbs of whom two had sensory deficit and two had mild motor
deficit clinically. Thirteen patients (54.16%) had abnormal sensory conductions and nine patients had
abnormal motor conductions. F‑wave latencies were significantly prolonged in the upper and lower
limbs. Sympathetic skin response was absent in four patients and R‑R variation was subnormal in
ten patients. Nerve conduction parameters showed correlation with increasing age and hyperglycemia
values. Conclusion: Patients with newly detected diabetes have high incidence of clinically manifest
and subclinical peripheral neuropathy.
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Introduction
Peripheral neuropathy is the most common
neurologic complication of diabetes
mellitus (DM). It is a microvascular
complication of DM and its incidence
increases with increasing duration of
diabetes and has a negative influence on
morbidity and quality of life. Clinical
scores that assess diabetic neuropathy
including the diabetic neuropathy symptom
score, diabetic neuropathy examination,
and neuropathy disability score are used.
The diagnostic efficacies of these scores
were found to be 65.4%, 40%, and 66.7%,
respectively, with nerve conduction study
(NCS) as the gold standard.[1] Thermal
quantitative sensory testing thresholds were
reported to be abnormal in up to 27.5% of
newly diagnosed type 1 diabetic patients.[2]
Age and duration of diabetes correlated with
the degree of neuropathy whereas plasma
glucose and body mass index (BMI) were
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not significantly associated.[3] Incidence
of
electrophysiological
evidence
of
polyneuropathy has ranged from 8.3% to
15.2%.[4,5]
Reported
electrophysiological
abnormalities in patients with newly diagnosed
DM have been variable. Ulnar motor
conduction velocity was significantly slower
in newly diagnosed diabetic group compared
to controls.[6] Upper limb sensory conductions
were found to be more sensitive in detecting
neuropathy in newly diagnosed DM.[7] Motor
conduction velocities were significantly
abnormal than sensory nerve conduction
parameters in an Indian study.[8]
This prospective study was conducted
to evaluate the presence of clinical and
electrophysiological
abnormalities
of
peripheral nerve involvement in patients
with newly diagnosed DM.

Materials and Methods
Patients with newly diagnosed DM
attending neurology and endocrinology
outpatient clinic were prospectively
recruited in the study from November
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2016 to December 2017 after obtaining institutional ethical
clearance. Diagnosis of diabetes was based on the American
Diabetes Association criteria[9] and patients were recruited
within 1 month of the diagnosis of diabetes after obtaining
informed consent. Patients with known neuropathy due to
other causes and radiculopathy were excluded from the
study. Patients were evaluated for clinical evidence of
peripheral neuropathy.
All patients underwent detailed neurological examination
and their BMI was calculated. Motor NCS and elicitation
of F‑waves were performed on median, ulnar, and
common peroneal nerves. Sensory conduction study was
performed on median, ulnar, superficial peroneal, and
sural nerves on the right side. Sensory conductions were
performed on median and ulnar nerves (orthodromic).
Sensory conductions were performed on superficial
peroneal and sural nerves (antidromic). Nerve conduction
studies were done using Nihon Kohden MEB‑9400 system
at ambient temperature. Standard system settings were used
for the study. Data from the patients were compared with
normative data of the laboratory.
Data were entered and analysis was performed using SPSS
software version 20.0 for Windows. Independent sample
t‑test was used to compare parametric variables in diabetic
patients and controls. Karl Pearson’s correlation coefficient
was used to assess correlation between hyperglycemia
(HbA1c), age, and BMI with the nerve conduction
parameters of the patients. Differences were considered
statistically significant at a P < 0.05.

Results
Twenty‑four consecutive patients, 14 men and 10 women,
with an average age of 57.66 ± 14.52 years were included in
the study. The interval from detection of diabetes to inclusion
in the study ranged from 1 to 26 days (median 4 days).
Eight patients had distal paresthesiae in the lower limbs of
whom two had sensory deficit. Two patients had mild distal
symmetrical weakness at ankle and toes. BMI of the patients
was 26.18 ± 3.87 kg/m2. None had sensory symptoms in
the upper limbs. Examination revealed loss of sweating and
hair in distal lower limbs in two patients. One patient had
presented with acute right lower motor neuron facial palsy.
Fasting blood glucose values ranged from 99 to 275 mg/
dl (170.79 ± 49.59 mg/dl), the postprandial blood glucose
values ranged from 185 to 442 mg/dl (269.79 ± 86.12), and
the HbA1c ranged from 6.8% to 16.6% (10.45 ± 2.86%).
Nerve conduction studies were normal in 11 patients.
Thirteen patients (54.16%) had abnormal nerve conduction
studies of whom nine had motor and sensory conduction
abnormalities and only four had isolated abnormality in
sensory conductions. Sensory nerve conductions revealed
reduced velocity in six and decreased sensory nerve action
potential (SNAP) amplitude in seven patients. Motor nerve
conduction studies revealed reduced compound muscle

action potential (CMAP) amplitude in nine patients and two
of these patients had distal weakness. Two patients were
found to have asymptomatic median neuropathy across
the wrist. Sympathetic skin response was absent in four
patients and R‑R variation was subnormal in ten patients.
Distal motor latencies of the median and the common
peroneal nerves were higher, and CMAP amplitude of
the common peroneal nerve was significantly reduced.
Motor conduction velocities of the median, ulnar, and the
common peroneal nerves were significantly reduced in
patients with diabetes. SNAP amplitudes were significantly
reduced in superficial peroneal and sural nerves, and
sensory conduction velocities were found to be significantly
reduced in median, superficial peroneal, and sural nerves.
F‑wave latencies were significantly prolonged in median,
ulnar, and common peroneal nerves [Table 1].
There was negative correlation with median motor
conduction velocity, common peroneal distal motor
amplitude, median sensory amplitude, superficial peroneal
Table 1: The nerve conduction parameters in the
patients compared with the normative data
Patients
(n=24)

Normative
data

P

Distal motor
latency (ms)
Median
3.75±0.83
3.06±0.31
0.0011
Ulnar
2.58±0.33
2.47±0.27
NS
Common peroneal
4.28±0.82
3.68±0.53
0.0070
CMAP amplitude (mV)
Median
10.49±3.56
12.13±3.52
NS
Ulnar
9.49±1.98
9.34±1.97
NS
Common peroneal
4.32±1.87
6.70±2.34
0.0005
Motor conduction
velocity (m/s)
Median
53.05±5.91
62.68±5.68
0.0001
Ulnar
55.41±4.64
63.05±7.55
0.0002
Common peroneal
42.82±5.55
51.20±4.28
0.0001
F wave latency (ms)
Median
27.02±3.41
24.33±1.79
0.0024
Ulnar
26.45±3.65
23.94±1.89
0.0114
Common peroneal
49.28±6.02
45.03±4.78
0.0001
SNAP amplitude (µV)
Median
13.72±7.58
16.14±5.22
NS
Ulnar
9.67±5.72
12.39±4.42
NS
Superficial peroneal
9.69±5.18
16.85±9.13
0.0020
Sural
13.57±8.71
19.05±7.74
0.0317
Sensory conduction
velocity (m/s)
Median
50.62±6.17
56.96±4.50
0.0003
Ulnar
54.65±6.41
58.41±6.47
NS
Superficial peroneal
47.11±5.98
55.73±9.45
0.0006
Sural
50.47±6.97
56.22±8.90
0.0193
CMAP=Compound muscle action potential, SNAP=Sensory nerve
action potential, NS=Not significant
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amplitude, and the sural nerve amplitude with increasing
age of the patients (P < 0.05). Patients with higher HbA1c
had prolonged distal motor latencies and reduced conduction
velocities in the upper and lower limbs with reduction of
CMAP amplitude in the ulnar nerve. Median nerve sensory
amplitude and velocity were lower in patients with higher
HbA1c (P < 0.05). Other nerve conduction parameters did
not correlate with HbA1c level. There was no correlation
between the BMI and any of the motor or sensory conduction
parameters of the upper or lower limb nerves.

Discussion
Patients with newly detected diabetes may have
asymptomatic peripheral neuropathy and altered autonomic
nerve function identified by electrophysiological
and cardiovascular reflex methods.[5] Mechanisms of
neuropathy in DM include increased endothelial vascular
resistance and reduced nerve blood flow. There is depletion
of nerve myoinositol and activation of polyol pathway
through enzyme aldose reductase leading to accumulation
of sorbitol and fructose in endoneurium. This induces
nonenzymatic glycosylation of structural nerve proteins.[10]
Electrophysiological incidence of peripheral neuropathy has
been generally about 30%.[11,12] However, some studies have
reported higher incidence going up to 82%.[7] The variation
in prevalence may be attributable to the methodological
differences, mean HbA1c levels, and duration of undiagnosed
HbA1c. Our study identified electrophysiological abnormalities
of peripheral neuropathy in 54.16% of the patients.
The present study revealed abnormalities in the nerve
conduction parameters in patients with newly diagnosed
diabetes which correlated with the HbA1c values and age.
The most common type of neuropathy was length‑dependent
sensory neuropathy. This is being attributed to altered
axoplasmic flow and accumulation of fructose and sorbitol.
Tingling was the most common symptom similar to other
study on Indian patients with newly diagnosed diabetes.[12]
Functional changes have been demonstrated in large fibers
as well as autonomic fibers in patients with no clinical
evidence of neuropathy. Hence, it is vital to conduct
detailed electrophysiological evaluation of small and large
fibers even in asymptomatic patients.[13] The Verona Newly
Diagnosed Type 2 Diabetes Study reported the prevalence
of confirmed cardiac autonomic neuropathy (CAN) as
1.8% whereas that of early CAN as 15.3% in the entire
cohort of 557 patients with newly diagnosed type 2
diabetes.[14] Our study demonstrated electrophysiological
evidence of autonomic neuropathy in the form of the
absence of sympathetic skin response in four patients and
subnormal R‑R variation in ten patients. Thus, autonomic
and large fiber sensory neuropathy predominates compared
to motor abnormalities in newly detected diabetes.
F‑waves evaluate the whole length of the motor axon and
the excitability of the motor units. Adding F‑wave latencies
32

to motor and sensory conductions improved the sensitivity
of detection of electrophysiologic abnormalities from 3% to
36% in asymptomatic patients of diabetes in one study.[15]
We report significant prolongation of F‑wave latencies in
the median, ulnar, and common peroneal nerves in our
patients of newly diagnosed diabetes.
Our patients had higher HbA1c which could probably
indicate diagnostic delay in Indian patients due to the lack
of awareness and periodic health checkups. Reducing mean
HbA1c by 1% with treatment has been shown to reduce the
risk of microvascular complications by 37%.[16]
de Souza et al. reported slowing of motor conduction
velocity and reduction in amplitude of SNAP to be the
earliest evidence of diabetic neuropathy in asymptomatic
patients. This is followed by prolongation of sensory
latencies, reduction of sensory velocity, and later by
reduction in amplitudes of CMAP when patients are likely
to manifest clinically.[17] This explains the clinical and
electrophysiological evolution of diabetic neuropathy.
Rota et al. found NCS alterations of distal median motor
neuropathy across the wrist in 42% of the patients with
newly diagnosed diabetes.[7] In our study, distal motor
latencies were significantly prolonged in the patients’ group,
whereas ulnar distal latencies were normal. Two patients in
the study were found to have asymptomatic carpal tunnel
syndrome (CTS). The prevalence of CTS is reported to be
2% of general population, and studies have demonstrated
CTS in 14% of participants of diabetes without
polyneuropathy.[18] Ulnar nerve conduction parameters
were not significantly altered in our patients of diabetes as
opposed to those of the median nerve. Similar observation
was reported by Rota et al. for the motor conductions
although not for the sensory conductions (50% and 17%
for median and ulnar motor conductions, respectively).[7]

Conclusion
Electrophysiologic abnormalities of large‑fiber and
autonomic function are common in patients with newly
diagnosed diabetes. Occurrence of electrophysiologic
changes in nerve function correlates with age and degree
of HbA1c. Nerve conduction studies in patients with
newly diagnosed DM are required to identify patients with
subclinical impairment of nerve function.
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Case Report

Amniotic Band Syndrome: A Case Report and Review of Literature
Abstract

Amniotic band syndrome is a rare disorder with reported incidence of 1 in 15000. The spectrum
of the presentation includes a simple Streeter band on one side to multiple anomalies including
craniofacial malformation. In the present case, an 18‑year‑old primigravida with presented with
18 weeks 3 days’ period of gestation and complains of per vaginal leak. A male fetus weighing
520 g with attached umbilical cord measuring 4 cm was received. External examination of the fetus
revealed cleft lip with cleft palate, low‑set ears, clubfoot on the right side, amputation of left leg
2.3 cm away from the tibial tuberosity and left palm syndactyly. Microscopic examination of the
organs was within normal limits. This case is presented with an intention to contribute to the existing
literature and to present the range of anomalies that is seen with this condition, with an emphasis on
early detection and diagnosis.
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Introduction
Amniotic band syndrome is a disease
of uncertain etiology with the reported
incidence of 1 in 15,000.[1] The early
detection and timely intervention give
rise to excellent outcome failing which
the outcome varies from a mere cosmetic
defect to even fatal death.

Case Report
An 18‑year‑old primigravida with 18 weeks
3 days’ period of gestation came with per
vaginal leak and complained of watery
discharge since one night which was foul
smelling and nonsticky. The previous
antenatal checkup was not done. The patient
had no other significant medical history.
Obstetric examination had revealed uterus
of about 18 weeks in size with cephalic
presentation. Ultrasonography at the time
of examination had revealed multiple
anomalies. A stillborn baby was delivered.
After obtaining appropriate consent, the
fetus was sent for autopsy. The autopsy
examination revealed a male fetus weighing
around 520 g along with attached umbilical
cord measuring 4 cm. Placenta measured
13 cm × 9 cm × 2 cm along with attached
umbilical cord measuring 18 cm. Grossly,
the placenta and umbilical cord were
This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution‑NonCommercial‑ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non‑commercially, as long as appropriate credit is given and
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unremarkable. External examination of the
fetus revealed cleft lip with cleft palate,
low‑set ears, clubfoot on the right side,
amputation of left leg 2.3 cm away from the
tibial tuberosity and left palm syndactyly, as
depicted in Figures 1a, 2a and 2b. No bands
or membrane‑like structures were adherent
to the fetus or umbilical cord at the time
of receiving the autopsy. The fetus was
subjected to infantogram which revealed
a soft tissue shadow at the left axillary
region which is depicted in Figure 1b.
Grossly, the organs were found in situ and
normal. The microscopic examination of
the soft‑tissue shadow was suggestive of
cystic hygroma, rest of the microscopic
examination of organs were within normal
limits. Gross and histological examination
of the umbilical cord was within normal
limits. Placenta was not received.

Discussion
Amniotic membrane is essentially a fetal
epidermis such as layer. Amniotic band
syndrome is also called as congenital
construction band syndrome, amniotic
deformity,
adhesions,
mutilations
complex,[2] and Streeter band.[3] The
incidence of amniotic band syndrome to be
around 1 in 15,000 to around 1 in 10,000.[1]
The spectrum of the presentation includes
a simple Streeter band on one side to
multiple anomalies including craniofacial
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malformation. The two theories of amniotic band syndrome
include intrinsic theory and extrinsic theory. The intrinsic
model proposed by Streeter states that anomalies and
fibrous band have common origin because of improper
development of germinal disc in the early embryo. The
bands represent either sheets of macerated epidermis or
these are the result of circumscribed areas of imperfect
histogenesis. The aberrant tissue represents merely residues
of an abnormal developmental process and not a cause.
This theory is often used to explain major craniofacial
abnormalities, body‑wall defects, and internal organ
abnormalities.[3] The extrinsic model is widely accepted
with a sequence of events involving rupture of amnion
followed by loss of amniotic fluid and extravasations
of parts of the fetus into the chorionic cavity. The exact
nature of anomalies depends on timing of rupture of band.
The primary defect may be due to an early rupture of the
amnion caused by an intrinsic weakness, inflammation,
and trauma. This would permit fluid leakage, leading to
the introduction of the fetus into the chorionic cavity. The
chorion reabsorbs this fluid and stimulates the proliferation
of mesenchymal bands. These entangle the fetus and limit
its movements, with subsequent mechanical constrictions.[4]
The various anomalies that are associated with amniotic
band syndrome include clubfoot, choanal atresia,
gastroschisis, omphalocele, bladder exstrophy, imperforate
anus and anencephaly, facial clefting, asymptomatic
microphthalmia, incomplete or absent cranial calcification,
and anterior abdominal wall defects.[5]
Other abnormalities include syndactyly, lymphedema,
clubfoot, phalangeal hypoplasia, and limb‑length
discrepancy. Pseudoarthrosis, metatarsus adductus,
peripheral nerve palsy, dystrophic nails, cleft lip, and
palate skin‑tube pedicles visceral body wall malformations
and eccentric craniofacial synostosis defects are other

associations. Congenital brain abnormalities, cardiac
malformations, short stature, spina bifida, reported
in the literature probably are most likely to represent
incidental findings.[5] Fetal death associated with amniotic
band strangulation of the umbilical cord has also been
reported.[6] Family history is not contributory, and the
syndrome occurs in no particular association with known
genetic or chromosomal disorders, and the syndrome
is almost always sporadic in nature.[5] Risk factors
for amniotic band syndrome include young maternal
age, unplanned pregnancy, hyperthermia, nonsteroidal
anti‑inflammatory drug usage. First pregnancy is more
Table 1: Patterson’s diagnostic criteria for congenital
ring constrictions

1. Simple ring constriction
2. Ring constrictions accompanied by deformity of the distal part
with or without lymphedema
3. Ring constrictions accompanied by fusion of distal parts ranging
from fenestrated or terminal syndactyly to “exogenous” syndactyly
4. Intrauterine amputations
One or more criteria must be present

Table 2: Malformations helpful in timing the amniotic
rupture
Event in normal
organogenesis

Formation of
frontonasal process
Limb budding
Flexion of the embryo
Fusion of maxillary and
medial nasal process
Perforation of nasal
passages
Closure of palate
Return of intestines to
abdominal cavity
Eruption of scalp hair
Formation of dermal
ridges

a

Date of
structure
determination
28 days
28 days
28 days

Resulting
malformation when
process is interrupted
Proboscis

35 days

Absent extremity
Omphalocele with
abdominal wall
deficiency
Cleft lip

45 days

Choanal atresia

9 weeks
10 weeks

Cleft palate
Omphalocele

16 weeks

Lack of normal hair
whorl
Altered dermal pattern

18 weeks

b

Figure 1: (a) Black solid arrowhead depicting clubfoot, black arrow depicting
autoamputation of the left lower limb, white solid arrowhead depicting
autoamputation of the left upper limb. (b) Infantogram depicting soft-tissue
shadow in the left axillary region

a

b

Figure 2: (a) Depicting cleft palate. (b) White solid arrowhead depicting cleft
lip, black arrow depicting autoamputation of the left upper limb
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likely to have these defects, and the exact reason for this
is not clear; however it is thought that the vascularity of
a multi gravid uterus is likely to be better than that of a
Primi gravid uterus.[7,8] Antenatal risk factors associated
with amniotic band syndrome include prematurity of less
than 37 weeks, low birth weight of   less than 2,500 g,[5]
maternal illness during pregnancy, maternal drug exposure,
and maternal hemorrhage/trauma.[9]
It is difficult to visualize the amniotic bands in the first
trimester also more difficult is to identify these bands if
they are present in the extremities. The ultrasonographic
analysis allows for the detection of amniotic band
syndrome prenatally by visualization of amniotic sheets
or bands attached to the fetus. It is difficult to visualize
the amniotic bands in the first trimester, and it is more
difficult to identify these bands if these are present in the
extremities. However, in the second and third trimesters
of pregnancy, it is relatively easy to detect the major
anomalies of amniotic band syndrome by its characteristic
features and restriction of motion. The sequential
ultrasonographic examinations, along with restricted fetal
movements, help in correct diagnosis of amniotic band
syndrome in utero. Amniotic band syndrome should be
considered when characteristic asymmetric fetal anomalies
are visualized ultrasonographically irrespective of the
presence or absence of fibrous membranes.[5] Table 1
describes the diagnostic criteria for amniotic band
syndrome.[10]
The rupture of amniotic band leads to entrapment of fetal
parts by the sticky mesodermal brands which arise from the
chronic side of amnion. Once the band is formed, there is
decreased blood supply and subsequent amputation. Table 2
describes the usual malformations that help in timing the
rupture of amniotic band.[11]
Treatment
Shallow grooves or bands unless associated with
neurovascular compromise require no operative treatment.
Deep constriction bands must be surgically released
immediately to prevent the risk of auto‑amputation or
gangrene.
Overall, the goal is to improve functionality and to
minimize additional problems as the child grows. Parental
counseling is recommended to convey that there is no
known associated risk for subsequent pregnancies.
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Conclusion
Amniotic band syndrome can result in various anomalies.
This case report intends to add to the literature available
regarding the same and highlights the role of fetal autopsy
in documenting the anomalies present.
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Case Report

Unilateral Higher Division of Brachial Artery
Abstract

Arterial variations are common in upper extremity. The present article describes a case of higher
division of brachial artery. Higher division of brachial artery occurred above the level of insertion of
coracobrachialis muscle. Further, the brachial artery proper continues lateral to median nerve in the
cubital fossa and divides into radial and ulnar artery at the level of neck of radius. Higher division
of brachial artery continues downward and medially, medial to the median nerve in cubital fossa,
forming the superficial palmar arch in the palm. Knowledge of such variation is extremely important,
especially for the limb surgeons (for carrying out surgeries in arm, creating arteriovenous fistulas
for dialysis), routine blood pressure measurements, radiographic imaging, and interventionists.
The relevant topics of embryology, anatomy, and its clinical importance have been discussed in
the literature review. The purpose of this article is to highlight the need for the awareness of the
potential existence of such anatomical variation and how it can be preoperatively detected by color
Doppler imaging, which would help the surgeons and clinicians to plan out surgery and therapeutic
interventions.
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Introduction
Brachial artery is the continuation of
3rd part of axillary artery at the lower border
of teres major muscle. It gives its first
branch called the profunda brachii artery at
the surgical neck of humerus.
It further gives two branches, superior ulnar
collateral artery and inferior ulnar collateral
artery just above the insertion of the
coracobrachialis muscle which anastomoses
with posterior and anterior ulnar recurrent
arteries, the branches of ulnar artery, on
posterior and anterior surface of medial
epicondyle of humerus, respectively. These
branches ensure collateral circulation around
the elbow joint during flexion of the same.[1]
At the cubital fossa, it passes lateral to
median nerve and medial to the tendon of
biceps brachii to divide into a radial and
ulnar artery. In 25% of the individuals,
brachial artery variations are common,
according to the Compendium of Human
Anatomic Variation.[2]
Cardiac ventriculography is done using
brachial artery when femoral artery in
inaccessible.[3]
This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution‑NonCommercial‑ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
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Such variation can cause confusion while
performing arteriovenous (AV) fistula
involving the radial artery and the cephalic
vein to treat chronic renal failure. They are
the first and best choice of the treatment for
dialysis because they are long lasting and
need less maintenance.[3] The aim of this
case report is to elucidate the incidence,
prevalence, embryological causes, and
clinical significance of such variation.

Case Report
During routine dissection of the upper
limb in Jawaharlal Nehru Medical College,
Belagavi, Karnataka, India, in 20 cadavers
of both sexes, one of the male cadavers
of age 65 years, in the left upper limb,
showed the division of brachial artery into
brachial artery proper and higher division
of brachial artery just above the insertion
of coracobrachialis muscle. The division
was found to be 12 cm [Figure 1] from
the beginning of 3rd part of axillary. The
profunda brachii artery originated from
the brachial artery at the surgical neck
and descends posteriorly with radial nerve
and winds around the spiral groove on the
posterior surface of the shaft of the humerus.
The superior ulnar collateral artery and
inferior ulnar collateral artery originated
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from the brachial artery at the same point of division of
brachial artery just above the insertion of coracobrachialis
muscle. They were traced till their anastomoses at the
medial epicondyle. The brachial artery proper which runs
from the point of bifurcation of brachial artery at midshaft
position till its division into radial and ulnar artery at the
level of neck radius measured 19 cm. The median nerve
from the lateral and medial cord crosses the brachial artery
proper ventrally at the midshaft position and lies medial to
it in cubital fossa, whereas it (median nerve) lies lateral to
the higher division of brachial artery and further penetrates
through the 2 heads of pronator teres.
The higher division of brachial artery was traced
superficially and extended medially in arm and forearm.
A prominent muscular branch to biceps brachii was
observed in the arm [Figure 2]. It was found medial to
the median nerve in cubital fossa [Figures 3 and 4] and
continued medially in the forearm. It was found medial to
the 1st tendon of flexor digitorum superficialis and lateral
to the tendon of flexor carpi ulnaris and passes anterior to
the flexor retinaculum in the wrist region. At a distance of
44 cm [Figure 5] from its origin, it terminates as superficial
palmar arch [Figure 6] which was unlike the usual cases
wherein the ulnar artery forms the superficial palmar arch.
No such variation was found on the right upper limb.

Discussion
Brachial artery is main blood supply of upper limb.
Variations in the vasculature of upper limb are pretty
common. Various workers in their studies found different
types of variations in the course of the arterial tree of the
upper limb. It was first noted by Von Haller in 1813.
Arey[4] gave six explanation of the variation in the blood
vessels of upper limb which are as follows: the choice of
unusual paths in the primitive vascular plexus, the persistence
of vessels which are normally obliterated (as in our case),
the disappearance of vessels which are normally retained, an
incomplete development, the fusion and absorption of parts
which are normally distinct, and a combination of factors
leading to an atypical pattern normally encountered.
Shewale et al.[5] reported a case of division of brachial
artery at its commencement. In their study, they reported a
case of termination of brachial artery at its commencement
below the lower border of teres major. Both the terminal
branches, ulnar and radial arteries, had superficial course
along the medial aspect of biceps brachii, radial more
superficial than ulnar.

Figure 2: The bifurcation of brachial artery into brachial artery
proper (laterally) and higher division of brachial artery (medially) and the
course of higher division of brachial artery (lifted) (running medially in arm,
medial to median nerve in cubital fossa, and between 1st tendon of flexor
digitorum superficialis and flexor carpi ulnaris in forearm). A prominent
muscular branch to biceps brachii is also seen immediately after its
bifurcation. HDBA = Higher division of brachial artery, MBTBB = Muscular
branch to biceps brachii, BAP = Brachia artery proper, AA = Axillary artery
Figure 1: The length of 3rd part of axillary artery (12 cm) and its point of
bifurcation

Figure 3: The arrangement of contents in cubital fossa. BAP = Brachial artery
proper, RA = Radial artery, PT = Pronator teres, FDS = Flexor digitorum
superficialis muscle, MN = Median nerve, UA = Ulnar artery, HDBA = Higher
division of brachial artery

44

Figure 4: Division of brachial artery (lateral to median nerve) into radial
and ulnar artery and higher division of brachial artery running medial to
the median nerve. BB = Biceps brachii, MCN = Musculocutaneous nerve,
BAP = Brachial artery proper, RA = Radial artery, B = Brachialis muscle,
MN = Median nerve, UA = Ulnar artery, HDBA = Higher division of brachial
artery
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Chakravarthi et al.[6] reported unusual bilateral accessory
brachial artery arising from the axillary artery, and it is
continuing in the forearm as superficial accessory ulnar
artery forming the superficial palmar arch.
Jayasabarinathan et al.[7] have described the division of
brachial artery high up at the level of midshaft of humerus
into radial and ulnar artery and further the radial artery
giving rise to common interosseous artery unusually.
Kumar and Rathnakar[8] reported a case of higher division
of brachial artery in which there was high division of
brachial artery into medial and lateral branches, 9.5 cm
distal to the lower border of teres major muscle. It was
also observed that the two branches are crossing over near
the lower part of the front of arm, and the lateral branch
continued into the cubital fossa and trifurcated at the
proximal border of pronator teres muscle.

ulnar arteries (radial proximal to ulnar). The palmar
capillary plexus differentiates into superficial arch, which
communicates with ulnar artery, and the deep arch, which
communicates with the radial artery. The median artery
regresses from the palmar arches. The radial is connected
to the ulnar artery close to its origin, and the proximal
connection of the radial artery with the axis artery is
withdrawn [Figure 7].
The failure of the median artery to regress gives rise to
the superficial course of the artery continuing to form the

Pokhrel and Bhatnagar[9] also reported a high division of
brachial artery at midshaft position.
Gujar et al.[10] have reported in their study an unusual short
segment of the brachial artery which divided at middle of
right arm of one cadaver and a high origin of the radial
artery from axillary artery found in right upper limb of
another cadaver.

Figure 5: The length of higher division of brachial artery from point
of bifurcation of brachial artery till formation of superficial palmar
arch = 44 cm. HDBA = Higher division of brachial artery, SPA = Superficial
palmar arch

Gupta et al.[11] noted a short segment brachial artery
bifurcating into radial and ulnar artery in the middle of the
left arm.
Satyanarayan et al.[12] and Satnami et al. have reported
an unusually short segment brachial artery in the right
arm. This short segment brachial artery bifurcated more
proximally at the level of insertion of coracobrachialis in
the middle of the right arm into radial and ulnar arteries
both of the same caliber.
There are only a few references in the literature on sex
and laterality about accessory brachial artery. Fuss et al.,[13]
Rodríguez‑Niedenführ et al.,[14] and Musaed et al.[15]
reported that the incidence of superficial brachial artery
was more frequent in males and on the right side.

Figure 6: Higher division of brachial artery running between 1st tendon
of flexor digitorum superficialis and flexor carpi ulnaris and forming the
superficial palmar arch. FDS = Flexor digitorum superficialis muscle,
HDBA = Higher division of brachial artery, SPA = Superficial palmar arch

Whereas the prevalence of accessory brachial artery noted
in this study was more in females and on the left side.[6]
However, our case has reported the division in a male in
the left upper limb.
Embryological evidence
The axis artery of the upper limb bud is the lateral branch
of the seventh intersegmental artery (subclavian artery).
This grows along the ventral axial line and ends in the
capillary plexus of the hand. The digital arteries arise
from the plexus. The proximal part of the main trunk
forms the axillary and brachial arteries, and the distal part
forms the anterior interosseous. The median artery arises
from the anterior interosseous, which later regresses. At
the bend of the elbow, the axis artery gives a radial and

Figure 7: The development stages (13–21) of arteries of upper limb.
S = Subclavian artery, A = Axillary artery, I = Interosseous artery, R = Radial
artery, B = Brachial artery, M = Median artery, U = Ulnar artery, PA = Palmar
arch
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superficial palmar arch. Here, the ulnar artery running deep
disappears by giving muscular braches.

5.

Preoperative diagnosis of such variants

6.

Such variation must be identified preoperatively to avoid
grievous complication during AV fistula or other surgeries
of arm like plastic reconstructive surgeries. This can be
overcome by performing a routine arterial color Doppler
which is noninvasive before performing any invasive
procedures in upper limb.[16]

7.

8.

Conclusion
A thorough knowledge about the anatomy and the normal
variations and prior knowledge of existence of such a
variation cannot be overemphasized.
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MEDICAL REFORMS lN INDIA: EXAMINING THE NATIONAL MEDICAL COMMISSION BILL
With an aim to introduce a complete reform the medical sector in the country, the National medical
commission bill has been mooted. The Natioryal tr/edical Commission Bill has inched closer towards
clearing with the health ministry and sending itio the cabinet for approval.Medical Dialogues team had
earlier reported that the draft bill had been put forward in 2016 after recommendation was made by
NitiAayog Committee to bring about change in the medicaleducation sector by replacing the Medical
Council of lndia with a more transparent body of National tt/edical Commission. As the name suggests,
the bill calls for the scrapping of ttlCl and creation of National Medical Commission to be apex policymaking body for regulating medical educatidn in the country, which through the functioning of its four
constituent's boards will regulate the medical sector. As health systems world over move from physician-

\-

centric to petient-centric models of health care, medical education has to become responsive to the
health needs of the people, while adopting innovations in pedagogy and practice and stimulatiig path
breaking research. While the quality of medical education and research need improvement, the major
failure in lndia has been in producing the medical graduates and specialists required to support the
health system at all levels of care. While we also need to correct the shortages of nurses, allied health
professionals and community health workers, the NttIC provides an opportunityto commence reform of
health education to provide health care with greater outreach, effectiveness, equity and empathy.
The Medical Council of lndia (MCl) was embroiled in controversy for several years before the Supreme
Court intervened to dismantle an entrenched power structure. Attempts to recast medical education, by
proposing a National Commission for Human Resources in Health (NCHRH) or amending the MClAct,
failed during the past decade. The NMC bill is a fresh attempt to remove the regulatory cobwebs that
cling to medical education and repurpose itfor strengthening the health system and stimulating productive
research.

!

The bill envisages a 2S-member commission, with mostly nominated members, operating through four
subsidiary boards regulating undergraduate education, postgraduate education, medicalassessment
and rating, and ethics and medical registration. A MedicalAdvisory Council (MAC) guides the NMC and
provides representation to states and union territories. The presence of all members of the NMC in the
MAC, with a common chairman, endangers its independentadvisory role.
A common National Entrance-cum-Eligibility Test (NEET) will determine entry to undergraduate courses,

while a National Licentiate Examination (NLE) at exit will both provide the permit to practice and delermine
selection to post-graduate courses. While the NLE enables standardisation, NEET will face the challenge

of providing a level playing field to students schooled in diverse languages and varied curricula across
the country. The paralleltrackof post-graduate education, governed bythe National Board of Examinations
(NBE), has been preserved with autonomy and equivalenie,
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The largely nominated nature of NMC membership has drawn criticism from the llMA, which espouses
the ideal of self-regulation by elected representatives of the profession. However, the harsh reality of

skewed elections and tarnishedgovernance in the lvlCI has exposed the frailty of self-governance. ln
contrast, the nominated boards of theAll lndia lnstitute of tt/edicalSciences (AIll\4S)and the NBE have
performed well. However, the federal structure of lndia must be better reflected in NIt4C membership.
Most controversy around NAC concerns the prpposal to provide cross learning pathways between
Allopathy, Ayurveda and Homeopathy. While cro'ss learning is usefulto promote complementarity, the
IMA denounces'bridge courses'that draw non-allopathic graduates to allopathic practice, without the
requirement of the NLE. lnstead of undermining traditional medicine and treating non-allopathic healers
as easily available substitutes for absent allopathic doctors, they should be adequately supported to
practice what they were trained for. What is missing in the NMC is an inter-professional education platform,
which connects medical, nursing and allied health ilrofessionals'education. Our health system needs
nurse practitioners, nurse anaesthetists, physician assistants, community health assistants, dialysis
technicians and the like. Primary health services in particularshould become less doctor-dependent.

,

The NMC overreaches in some assigned functions. Medical research is to be'regulated', ignoring the
role of the department of health research, the lndian Council of tvledical Research, other science agencies
and institutes, and universities in basic, translational, public health and clinical research. Strangely, the
Nl\4C has been asked to prepare a roadmap for healthcare'infrastructure'in the country, usurping the
role of state and centralhealth ministries.
The IMA's concerns include procedural relaxations related to the opening of new medicalcolleges;the
nature and periodicity of inspections; the number of seats; fee fixation for only 40% of private medical
college seats and recognition of foreign medical graduates.
There is cleargovernment intentto encourage private investment in new medicalcolleges and increase
production of medical graduates and specialists. While the objective is laudable, it is doubtful if these
incentives will encourage private investment in the states that have very few medical colleges. The
government has to accept responsibility for investing in new medical colleges, linked to upgraded district
hospitals in these states.

When Parliament debates the implementation of the NMC Bill in this winter session, one hopes they
would consider these points for the larger good of the medical sector, society and the country. The best
ideas should emerge after a proper debate, for the good of medical education at large.
On the other hand, medical professionals need to give a commitment to abide by regulation and assure
a sense of duty and responsibility. Healthcare should not be treated as any other industry but as a unique

compassionate and duty-sensitive service provider
R. B. Nerli
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First Heart Ti:ansplantarion in North Karnataka
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A Case Report

Ravi Ghaanatti, NikunjVyas, Praveen Tambrallimath, AnandYagarali,
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ABSTRACT
Heart transplantation is a considered to be a medical milestone
till date. lts major success lies in its ability to
offer a second chance of life to people with end-stage cardiac disease.
Dr Christian Barnard,s pioneering work
on human heart transplant was the basis for advances in this field..He
deserves due credit for conducting the
first successful human heart transplant. we report here a case of
dilated cardiomyopathy that underwent first
cardiac transplantation in KLE'S Dr. Prabhakar Kore Hospital & Medical
Research center, Belagavi. lt is also
the first case to be transplantec-in the North Karnataka, South
Maharashtra and Goa region.

\

KEYWORDS: Heart Failure, organ Donation, cardiac Transplantation

BACKGROUND
ln lndia, the rising prevalence of heart failure (HF) is
due to the risk factors like coronary artery disease,
congenital heart disease, rheumatic heart disease.
Based on disease-specific estimates of prevalence
and incidence rates of heart failure, the prevalence in
lndia range from 1.3 to 4.6 million, with an annual
incidence of 0.49 - 1,8 million. The double burden of
rising cardiovascular risk factors, limited healthcare
infrastructure and sociar disparities contribute to these

estimates

effectively use oxygen during exercise, used as a way
of measuring a person's individual aerobic capacity.

The benefit of transplantation is clear if a person
requires continuous intravenous medications in the
hospital. ln unhospitalized patients, the following
requirements have been recommended for cardiac
transplantation:

.
.

1.

.

!: .r
successful heart transplant in lndia was done at the .
All lndia lnstitute of Medical Sciences (AllMS), New
Delhi on 3rd August, 1gg4z. More than 1,500

transplants have taken place since. Annually, 350 heart
transplants take place in lndia, which is the highest in
the world. lndia overtook the US in 2017, which does
about 320 heart transplants a year.
3

Of the several predictors for transplantation; one of
the best predictor is the amount of oxygen required by
the body, called VO, Max. lt is the maximum oroptimum

rate at which the heart, lungs, and muscles can
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Need for ventricular assist device or artificial heart

to support circulation

The heart transplantation remains the main stay of
treatment for end stage heart failure. The first

CRITERIA FOR HEART TRANSPLANTATION

A history of repeated hospitalizations for heart failure

lncreasing types, doses, and complexity of
medications

AreproducibleVQoflessthan 14 mUkg perminute

CASE REPORT
A 32 years old male patient came to heartfailure clinic

with the chief complaints of breathlessness on mild
exertion (NYHA Class llt-lv) & pedal edema since 1
month. On evaluation, patient's general condition was
poor, his pulse rate was S0b/min regular, and blood
pressure was 83/65 mmHg with dobutamine infusion
(5mcgm/kg/min). He had bilateral lower limb pitting
edema and facial puffiness. He had no pleuraleffusion
and ascites. Pan systolic murmur was heard over the
mitral area. As the patient had least effort tolerance

.5
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Fig 1: Preoperative echocardiography of the recipient heart

VO, max studywas not performed. Echocardiography
showed dilated cardiomyopathy, Global hypokinesia
cf LV, LVEF -25%,All chambers / PAdilated, Severe
N/R, Gr. I Eccentric TR with PPG- 50 mmHg,
Calculated RA-pressure of 50+15 =65 mml-lg, Severe
\H, LVIDD- 5.7cm and LVISD - 4.5cm.

Patient underwent cardiac catheterization whlch
revealed mild ectatic coronaries with sluggish flow,
dilated cardiomyopathy, and severe left ventricular
dysfunction. Pulmonary artery hypertension was
reversible with milrinone infusion challenge.
Family members were counseled and the patient was

placed on the transplant waiting list in January 2018.
One month later, on February 21s12018, orthotopic
transplantation was performed.

SURGICAL TECHNIQUE
The donor heart was excised in Toto. After the native
heart excision, the donor heart was prepared by
removing the posterior wall of the left atrium between
q : entry sites of the pulmonary veins (Fig 2). The
d'onor heart was anastomosed to the recipient's left
atrium with 4-0 polypropylene sutures, beginning at
the midpoint where the left superior and inferior
pulmonary veins entered the donor heart (Fig 3). The
corresponding pointwas marked on the recipient's left
atrium. The donor heart was then placed in the left
side of the mediastinal cavity; suture line was created
superiorly and inferiorly to the midpoint of the right
pulmonary veins (Fig 4). After the completion of Ieft
atrial anastomosis, the donor heart was gradually
transposed from its original position to its permanent
anatomic position within the pericardial sac. The
recipient's superior and inferior venae cavae were then

Fig 3: Left atrial anastomotic

sutures

'

Fig 4: Completed lefi

air'iai ariasioirtosis

juxtaposed, in their norrnal anatonric positions, to the
donor's superior and inferior venae cavae. This
maneuver enabled us to create the primary cava-tocava anastomoses easily and rapidly. The venae
cavae anastomosis was also performed with a running
4-0 polypropylene suture. The aortic anastomosiswas
also completed using 4-0 polypropylene suture. The
pulmonary artery anastomosis was constructed with
5-0 polypropylene suture at the end. The aortic clamp
was removed; perfusion of the donor heart initiated.
After de-airing, with the beating of donor heart, the
orthotopic transplantation was complete. The patient
recovered uneventfully and was easily weaned off from
cardiopulmonary bypass. Aortic cross clamp time was
133 minutes and total bypass time was 157 minutes.

lmmediate transesophageal echocardiography
showed good biventricular function, grade I aorlic
regurgitation with moderate pulmonary artery
hypertension.

POSTOPERATIVE COURSE

The patient was kept on dobutamine Sp/kglmin,
noradrenaline 0.1plkg/min and milrinone 0.375 p/kg/
min. Patientwas extubated on 2nd postoperative day.
He was put on immunosuppressive therapy with triple
drug regimen namely tacrolimus, prednisolone and
mycophenolate mofitil. A month later an
endomyocardial biopsy was done which showed
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failure patients under maximized treatment, since

trt'tzorlrtta

there is a "point of no return" when transplantation is
no longer possible as in rnulti-organ failurea. ln our case
we could get the donor before FIF woi"sened. Recipient
was maintained on dobutarnine infusion untilthe day
of transplantation.

&si
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Right heart catheterization should be performed in all

1

'

t--16

Fig 5: Postoperative .echocardiography of the transplanted heart

\

humoral rejection R1 and cellular rejection R0. Then
the patient was discharged from the hospital on 30th
postoperative day. At six months follow up patient was
able to climb two flight of stairs (NYHA l) and resumed
his routine duties. Transthoracic echocardiography
rer,,ealed good biventricular function, trivial aortic
regurgitation, no tricuspid regurgitation and normal
pulmonary artery pressure (Fig 5).
DISCUSSION
The donorwas 34 years old female brain dead in house

potential candidates for heart transplantation to
quantify pulmonary vascular resistance. Right heart
failure is a substantial cause of mortality as right
ventricular failure is likely when post implant
pulmonary artery pressures exceed 50 mmHg.
Patients with chronic heart failure may develop
pulmonary hypertensioit due to elevated leftventricular
end diastolic pressure with elevated left atrial and
pulmonary venous pressures. Our recipient was found
to have s€)vere pulmonary hypertension on right heart

catheterization study. Hence he was refused heart
transplantation in other centers. We did milrinone
challenge test and found that pulmonary artery
pressure was reversible and were able to perform the
proced ure successfully.

patient. After second apnea test donor heart was

CONCLUSION

retrieved and transplanted to recipientwith an ischemic
time of less than one hour unlike other centers. The
entire procedure took five hours. A key challenge a
heart transplant team faces is to keep the organ "live"
till it is placed into the recipient. The transplant should
ideally start within four hours of the heart being taken
out of the donor but the window is now being stretched
up to seven hours. lschemictime is at most important
for the outcome and it refers to the period from when
the organ is harvested to when it is transplanted and
blood supply is resumed. That's why green corridors
are created to transport the organ as fast as possible.
The cost of a transplant surgery in lndia is around
Rs 10 lakh but the total cost can be as high as Rs 25

ln view of increasing number of heart failure patients
in our country hearttransplantation is going to remain
as the main stay of treatment modality with good long
term results. More measures are to be taken by the
health organizations, NGO's and government policies
to increase the awareness and ease related to organ
donation.

lakh mainly because of logistics. Very often the

1.
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ABSTRACT
To report a rare case of congenital anophthalmos with cystic eyeball

pATIENTS & METHODS: The objective is to report a case of 19 year old male who is presented with left
sided anophthamic socket with cystic lesion near the inferior orbital margin and right eye shows nnicrophthalmos

with horizontal nystagmus.
CONCLUSION: Rare cases are seldom reported leading to loss of valuable clinical understanding that could
be shared vuith colieagLrr,s.This case repoi"t is of left sided anophthalrnos: ain'ling to ccntribute tl its bette:
g derstanding
KEYWORDS: Congenital cystic eyeball, microphthalmos.

INTRODUCTION
Congenital cystic eye also known as anophthalmos
with cyst, is an extremely rare congenital anornaly,
first described by Mann in 1939. Pathologicaily it result
from an arrest in the invagination of primary optic
vesicle between the 2mm and 7 mm stages of fetal

development.Differential diagnosis include
encephalocele , dermoid cyst, congenital cystic eye
and tumors

Figure 1. Right eye shows microphthalmos and Left eye shows

CASE REPORT

congenital cystic eyeball.

l gyears male patient presented to ophthalmology
nPD with the complaints of diminution of vision in both
!y"r since birth. Patient was born out of full term
normal delivery with ante-natal history of fever in first
trimester and for that mother has taken medication
from local doctor. Patient is an issue of nonconsanguinous parents. No other chronic medical or
systemic illness.On examination, vision in a right eye
is perception of light and accurate projection of rays
and in left side eye ball is absent .On examination,
microphthalmos and horizontal nystagmus was
present in right eye with healed perforated corneal
ulcerwith iris incarceration Rest details were not made
out. Left eye empty orbit with remnants of conjunctiva
& soft tissue. A 2cm*2cm diffuse swelling present

On Bscan right eye shows axial length of 16.96mm
with some vitrious opacities and in left eye B scan
shows presence of cystic lesion, with axial length
26.39mm.

Figure 2. B scan of right eye shows vitrious opacities and left

eye shows cystic lesion.

near left inferior orbital margin.
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Congenital cystic eye, or anophthalmia with cyst, is
an unusual benign congenital malformation of the eye.
The Internatlonal Clearinghouse for tsirth Defects
Monitoring Systems defines anophthalrnia and
microphthalmia as "anophthalmos/microphthalmos:
apparently absent or small eyes. Some normal
adnexal elements and eyelids are usually present. ln
microphthalmia, the corneal diameter is less than 10
mm, and the antero-posterior diarneter of the globe is
less than 20 mm" 1. Bardakjian T et-al, described
anophthalmia as a complete absence of globe in the
presence of ocular adnexa (eyelids, conjunctiva and
lacrimal apparatus). And micropthalmia refers to a
globe with a total axial length that is at least two
standard deviatlons below the mean for age2.

r
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Because of the developrnental failure of the placode,
the lens is always absents'e. Diagnosis can be made
pre- and posGnatally using a combination of clinicai
features, histopathological, irnaging (ultrasonography
and CT/lVlR scanning) and genetic analysis3. Surgical
removal of the lesion with placement of the ball implant
is for cosmestic reasons. Differential diagnosis from
other cystic lesions of the orbit should be based on
absence of other recognizable structures on the orbit"
So in ourcase, we need to differentiate between neural
cyst of orbit or teratoma or lymphangioma. ln
conclusion, although congenital cystic eye !s
discovered at birth, diagnosis is usually established
during surgery demonstrating complete absence of
recognizable eyes structuree.
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where optic vesicles have degenerated and
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ABSTRACT
A pilonidal sinus is a blind end tract lined with granulation tissue,leading to a cystic cavity lineci with epitheliai
tissue. The sinus is caused by friction of skin at the base of hair follicle which leads to the embedding of the
hair beneath the surface. The hairfollicles undergo inflammation and enlarge forming smallsmallcavities,which
finally coalesce to form a sinus.Once bacteria and debris enter the sinus, further local inflammatiOn produces
an abscess. However in a chronic condition the sinus will constantly drain small amounts of fluid. Pilonidal
sinus is commonly found in the sacrococcygeal region^ Occasionally they can be found in axilla, groin, interdigital
"weU spaces, umbilicus, intermanrmary area, clitoris, prepuce, occiput and on feef. ln this case repcrt" V'J:
, rresent a case of a Z4year old who presented with discharge from umbilical region since 2 months.
KEYWORDS : Pilonidal Sinus, Umbilicus

INTRODUCTION
Pilonidal sinus, also called as Jeep bottom or driver's

bottom due to its usual presentation in the
sacrococcygeal region of jeep drivers, is a combination
of two words-Pilus:hair and Nidus:nest1. The other
common site of the sinus is interdigital web spaces,
seen usually in hairdressers. Earlier considered to be
of congenital origin, now it is accepted to be of purely
acquired origin. Umbilical pilonidal sinus is a rare entity
and not many cases are reported since 1956 when it

L

was reported by Williams et al2. Here we present a
oatient with umbilical pilonidal sinus successfully
treated by sinus excision and umbilicus
reconstruction.
CASE REPORT

A 24 year old man presented with complaints of
intermittent foul smelling discharge from umbilical
region since 2 months, associated with mild pain at
the umbilicus(Figurel ). There was no history of
swelling at the umbilicus, fever, vomiting or bowel and
bladder disturbances. The patient had no history of
similar complaints in the past with insignificant family
history. Cn examination, the patient had a 0.5cm non
tender ulcer or sinus in the depth of umbilicus with

foul smelling purulent discharge, which on cleaning
showed shafts of hair follicles in it. All routine blood
investigations done were within normal limits. The pus
discharge from umbilicus was sent for culture and
sensitivity and reported to show no growth of
organisms. However his urine culture grew
Enteroccocus species which was sensitive to
chloramphenicol and he was treated with the same.
CTAbdomen plain and contrast(oral and intravenous)
was done which depicted a 2x3cm sinus tract
extending from the umbilicus anteriorly, traversing
through the subcutaneous tissue planes to the anterior
rectus sheath posteriorly. The patient was started on

intravenous Cefotaxime and planned for surger5i.
Exploration and excision of umbilical sinus with
umbilical reconstruction was done under spinai
anaesthesia(Figure 2). An infraumbilicla curvilinear
incision was made from 3 o'clock to 9 o'clock. The
incision was deepened to fascia along full length of
the incision. The umbilicus was everted after it was
detached from the fascia. The sinus which was
present along subcutaneous plain was seen and it was
excised. Preformed defect was repaired by separate
absorbable sutures. The center of new umbilicus was
secured to fascia by single delayed absorbable suture"

LESH

tifelinc, XXXV, 2018

Then the skin was closed by vertical mattress fashion
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with non-absorbablesuture. On histopathological
examination, the excised specimen was confirmed to

be an infected umbilical pilonidal sinus.

advised for cessation of recurrence by some
authors7,8. However no recurrence survey was shown
in cases of sinusexcision and umbilicus preservatione.

Presenting case suffers for a short duration of Z

Postoperatively, the patient was continued on

months.Thus, sinus excision with umbilicus

intravenous followed by oral antibioilcs and discharged
after a week of surgery. Follow-upexaminations atfirst

reconstruction is the ideal and more feasible treatment
modality for this patient cosmetically.

and second months after surgery were uneventful and

showed no postoperative complications like

CONCLUSION

recurrence. Patient found the appearance of the new
umbilicus acceptable.

Pilonidal sinus of umbilicus, although rare, is a case
that requires a surgical modality as treatment for

.''.;t
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definitive cure. Umbilical sinus excision with umbilical
reconstruction is the idealtreatment amongst all the
available options.
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Umbilical pilonidal sinus which was described first 160

a rare disease compared to
sacrococcygeal pilonidal sinus, the incidence being
0.6% as reported by Goodall in his study3.

3.

years ago, is

Previously considered to be of congenital origin, now
it is accepted to be of purely acquired origina with
several predisposing factors like hairiness, malesex,

youngage, poor personal hygiene, obesity, tight
clothing, deep naval and obesity playing a significant
contributory role.
The other differential diagnoses that have to be kept
in mind in this clinicalpresentation are umbilicalregion

anomalies like umbilical hernia,endometriosis(for
women), Sister Mary Joseph nodule,
pyogenicgranuloma, urachus and epidermoidcysts.
The most commonpresentation of an umbilical pilonidal

sinus is purulent or bloody dischargewith pain at the
umbilicus.
There are different treatment options available for an
umbilical pilonidalsinus ranging from simple hygienic
measures, hair extraction, and keeping the umbilicus
drys to radical excision of umbilicus6. Umbilectomy is
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ABSTRACT
1 day. CT scan
Case Report: A patient 45yn old male admitted to our hospital for abdominal pain since
catheter dilated
revealed superior mesentric artery thrombosis and no bowel ischemia. Patient underwent

angiogra'm
thrombolysis by an interventionalradiologist and was on anticoagulation therapy. Post-thrombolysis
laprotomy. lntrawas done which revealed bowel ischemia. Patient was planned for emergency exploratory
was done. On post
operatively, jejunoileal loops were found to be gangrenous. Resection and anastomosis
Patient's
operativeday 10, patient complained of abdominal pain. CT scan showerj-Sti4A and SIMV throm.bosis.
Patient was
anti-coaqulation profile was sent which revealed that patient was positive for APL antibodies'
t1
on oral anti-coagulants and was advised to continue for life long"

f\arted

KEYWORDS : Mesentric lschaemia, Antiphospholipid Antibody syndrome

INTRODUCTION

CASE

Antiphospholipid syndrome (APS) is an autoinrmune
disease characterized by thrombotic microangiopathy,
recurrent fetal loss, and moderate thrombocytopenia'

A 45yr old hllr Manjunathljari, presented to causality
with complaints of upper abdominal pain since 1 day,
sudden in onset, dull aching type, progressive in
nature, which did not subside on taking analgesics,

APS can affect any organ system, thus the
manifestations vary greatly. Hepatic manifestations,
such as Budd-Chiari syndrome,small hepatic vein
th rombosis, infarction (spleen, pancreas, gal bladder,
intestine, etc.), ascites,oesophageal perforation, and
I

ischemic colitis, are often caused by vascular
occlusion. However, abdominal manifestations of APS
€re rare, representing only 1.5% of APS cases.

.--

i

this report, we describe an unusual case of

segmental small bowel necrosis with insidious onset
that may have been secondary to APS.

CORE TIP
Antiphospholipid syndrome is a multi-organ disease
characterized by the presence of thromboembolie
complications andior pregnancy morbidity, and with
persistently increased titers of antiphospholipid

antibodies.This case report demonstrates that
antiphospholipid syndrome should be suspected far
cases of unexplainable ischemic bowel and intestinal
necrosis with insidious clinical features that may be
secondaryr to the disease, as early diagnosis is critical
to amelioration of the disease course'

associated with multiple episode of vomiting,

containing food particles, multiple diarrhoeal episodes,
not blood stained. No hlo fever. l(c/o hypertension on

treatment. On examination, he was vitally stable'
Clinically, per abdomen generalized tenderness
present, no distention, no guarding or rigidity, bowel
sounds present. Routine investigations revealed
leucocytosis. On CECT scan thrombosis and
occlusion of superior mesenteric artery 3cm distal to
its origin. Few jejunal and ileal loops are filled h3'"
collaterals. Extrinsic compression over origin of
coeliac artery due to median arcuate ligament causing
severe stenosis - hledian arcuate ligarnent syndrome'
No evidence of bowel ischemia seen' Patient was
admitted. Patient was started on heparin infusion'
Patientwas planned for catheter dilated thrombolysis'
Following thrombolysis, anglogram was done which
revealed bowel gangrene. Patient was taken up for
emergency exploratory laparotomy under general
anaesthesia. tVlidline abdominal incision placed from
Scm below xiphisternum to 7cm above pubic tubercle'
Intraoperatively distal part of jejunum and proximal paft
Lrfeiine, XXX\{ 201
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tissue disorders such as systemic sclerosis
(scleroderma), Sjogren's syndrome, dermatomyositis,

rheumatoid arthritis, and early undifferentiated
connective tissue disease, ranges from 6'/o to 15%.
One-third of APL positive individuals experience
thrombotic events or pregnancy morbidity involving
simultaneously three or more organs, organ systems,
or tissues leading to corresponding functional defects.

Clinical manifestations represent mainly a direct or
indirect expression of venous or arterial thrombosis
and/or pregnancy morbidity. Clinical features
associated with venous thrombosis are superficial and
deep vein thrombosis, cerebral venous thrombosis,
signs and symptoms of intracranial hypertension,.
retinal vein thrombosis, pulmonary emboli, pulmonary'
arterial hypertension,and Budd-Chiari syndrome.

Fig.'t depicts ileojejunal gangrene

Bowel involvement is the second most frequently
*abdominal
observed condition in APS with
Fig. 2 depicts anastomosis
of ileojejunal segments

.1

manifestation. Although visceral ischemia occurs from

of ileum found gangrenous (approx 80 cm) resection
and end to end ileojejunal anastomosis was done. On
post operative day 1 patient complained of abdominal
pain. CT revealed SMV and SN4A thrombosis. For
further evaluation patient's coagulation profile was
done which revealed APLA syndrome. Patient was
started on oral anti-coagulation and was advised to
continue them for life long. Rest of Post of OP PE
riod was uneventful.
DISCUSSION

Antiphospholipid antibody syndrome (APS) is an
autoantibody mediated acquired thrombophilia
characterized by recurrent arterial or venous
thrombosis and/or pregnancy morbidity in the
presen@ of autoantibodies against phospholipid (PL)-

binding plasma proteins, mainly

a

plasma

apolipoprotein known as R2 glycoprotein I (B2GP|) and

prothrombin. APS may occur alone (primary), or in
association with any other autoimmune disease
(secondary). CatastrophicAPS (CAPS) is defined as
a rapidly progressive thromboembolic disease.AntiPL (aPl)-binding plasma protein antibodies occur in
1-5o/o of general population. Their prevalence
increases with age; however, it is questionable whether
they induce thrombotic events in elderly individuals.

One-third

of

patients with systemic lupus

erythematosus (SLE) possess these antibodies while
their prevalence in other autoimmune connective

A*lrrn
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arterial thrombosis in APS, only a few cases of
intestinal ischemia have been described in detail.
Consequently, the incidence of ischemic bowel and
infarction in APS is likely underestimated. lntestinal
ischemia results from reduced flow in the superior and
inferior mesenteric and celiac arteries, caused by

emboli, atherosclerctic obstruction, thronrbosis, or
vasospasm
CONCLUSION
Antiphospholipid syndrome should be suspected in
patients with unexplainable ischemic bowel and
intestinal necrosis presenting with insidious clinical
features that may be secondary to the disease, as

early diagnosis is critical to implement timely
treatments in order to ameliorate the disease course.
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ABSTRACT
INTRODUCTION: Asubconjunctival orbitalfat prolapse An extremely rare condition,
is herniation of intraconal
orbital fat due to an acquired weakening of Tenon's capsule by ageing, trauma
or surgery. Trauma or an
incision into tenon's capsule rnore than 1Omm from limbus may result in extrusion
of intraconal fat into subtenon's space and subconjunctival space .
PATIENT & METHODS: Here we have reported a case of 75 years male
with bilateral supero*temporal
orbitalfat prolapse since.10 years. The differential diagnosis includes conjunctival$,mphoma
, dermoliporna
KEYWORDS : Orbital fat, Herniation, Conjunctiva

.

INTRODUCTION

Orbital fat prolapse is a movable yellowish mass
beneath the conjunctiva, typically located in the
superotemporal quadrant. lt is associated with
localized weakness or thinning of Tenon's capsule
usually caused by aging or surgical trauma. This
condition is known as steatoblepharon. The fat pockets
bulge forward behind a lax orbital septum. lMales are

affected more as compared to fernales1,23. Surgery
is considered for irritative symptoms or for cosmetic
reasons.

We have reported a case of 75 years male presented

with a soft, mobile, pale yellow mass beneath the
temporal bulbar conjunctiva of each eye, but more
prominently on the left , since 10 years . The overlying
conjunctiva was mobile and neither mass had a visible

posterior limit. There was no history of previous
periocular pathology, traurna. and ocular examination
was otherwise normal
DISCUSSION
Prolapse of extraconal orbital fat into the eyelids is a

common finding generally related

LEFT EYE

as a subconjunctival mass rather than a swelling of
the eyelid
The diagnosis was made by slit-lamp examination of

CASE REPORT

C

RIGHT EYE

to

aging

phenomena. Prolapse of intraconal orbital fat beneath
the conjunctiva is a different phenomenon that presents

a typical yellowish, elevated mass beneath the
conjunctiva. This condition can be unilateral or
bilateral. Other orbital disorders such as dermolipoma,

epibulbar-dermoid, and lymphoid tumor wei-e
differentiated clinically by their appearance and
mobility, which is a distinctive characteristic of orbital

fat prolapsel,2. The mobility was confirmed by
repositioning the mass into the orbit with slight
pressure. Lacrimal gland prolapse was also
differentiated by observing the normal appearance of
the palpebral lobe of the gland under the upper eyelid.
As there is no associated pain or inflammation, and
these lesions are usually of cosmetic concern only"
Rarely with very large lesions, corneal dryness and

SH Lifeline, XXXV, 20.IE

even dellen formation can be seen when the lid is
lifted off the corneal surface.

REFERENCES
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Surgical repair of orbital fat prolapse is indicated for
discomfort or for cosmetic complaints. A standard
surgical method is the resection of herniated fat 2.
through conjunctival incision with orwithout connective
tissue repairl. Alternative methods without resection
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have been reported, including suture-less repair using
fibrin glue and conjunctival fixation to the scleraa.
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Drug Induced Capillary Leak Syndrome
1I
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ABSTRACT
Systemic capillary leak syndrome is a rare
signs and symptoms are nonspecific. The
hypoproteinaemia and hemoconcentration.
after being treated with Gemcitabine and
saving.

disease and has a high mortality rate. lt is under recognised as its
syndrome is characterised by generalised oedema, hypotension,
We are reporting three cases of capillary leak syndrome developed
Paclitaxel. lmmediate treatment with corticosteroids may be life-

KEYWORDS: capillary leak sladrorne,gemcitabine,paclitaxel,corticosteroids"

NTRODUCTION
Systemic capillary leak syndrome is a rare disease
and has a high mortality rate. lt is under recognised
as its signs and symptoms are nonspecific. The
syndrome is characterised by generalised oedema,
hypotension, hypoproteinaemia and
hemoconcentration. lt is caused due to sudden onset
of capillary hyperpermeability with extravasation of
plasma from the intravascular to the extravascular
compartment. We present three cases of capillary leak
syndrome triggered by Gemcitabine in the first two
cases and Paclitaxel in the third case.
CASE

one side and the patient was put an ICD.ECHO
revealed presence of massive pericardial effusion.She
underwent therapeutic pericardial tap. There were no

malignant cells in the pericardialfluid and work up for
TB and other infections was negative. The patientwas
given methylprednisolone (1 mg/kg) and patient
responded within 24 hours. The steroid was continued
for 2 weeks and tapered. There was complete
resolution of anasarca, ascites, facial puffiness and
pedal oedema. The patient was on regular follow up
in the oncology OPD and was doing well. Due to
progression of the disease, the patient succumbed to
death after 3 months.

1

\ 56 year old female who was diagnosed with
f adenocarcinoma
of the pancreatic head, undenvent
procedure
Whipple's
followed by adjuvant
chemotherapy with Gemcitabine on days 1, 8 and 15
of each 28 days cycle. After receiving day 1 of Sth cycle
of Gemcitabine she presented to the emergency
department few days later with breathlessness, facial
puffiness, abdominal distension and bilateral lower
limb oedema. On detailed examination the patient had
anasarca, bilateral pleural effusion, ascites, bilateral

pedal oedema and hypotension. lnvestigations
revealed renalfunction test, liverfunction and albumin
levels were normal. Urine routine and microscopywas

also normal. Chest X-ray showed pleural effusion on

CASE 2

A 57 year old lady was a diagnosed case of breast
cancer - stage lV she was on chemotherapy with
Gemcitabine on days 1 and 8 and on Carboplatin on
day 1 which was given 3 weekly.
A few days after the 4th cycle patient presented with
breathlessness and bilateral lower Iimb swelling.
Chest X ray showed no pleural effusion, renal function

test was normal, liver function test was normal,
albumin levels and urine routine, microscopy were
normal. ECHO revealed massive pericardial effusion
and pericardialtapping was done. The pericardialfluid
was tested for malignant cells and TB - PCR and was
negative for both the tests.
SH Lifeline, XXXV, 2018

The patient was treated with steroids. The patient
improved rapidly. Steroids were continued for 2 weeks
and was tapered. Repeat ECHO was done which
showed mild pericardial effusion. She was
asymptomatic for the next 1-2 months. Expired due
to disease progression.

CASE 3
A 48 year old patient diagnosed with carcinoma breast

stage ll, which is a curable disease was put on
chemotherapy with Doxorubicin and
Cyclophosphamide for 4 weeks and Paclitaxel for 12
weeks. Afterwhich the patient received Radiotherapy.

\-

During 1't week of radiotherapy the patient presented
with oedema of both lower limbs. On examination
blood pressure and systemic examination was normal.
A complete work up was done to know the cause of
the swelling of the lower limbs. Complete blood count
was normal, renal and liverfunction tests were normal.
TSH levels were normal, albumin level and urine
routine, microscopy was normal. Chest X-ray and
Doppler study of both the lower limbs was normal.
ECHO turned out to be normal.
Since all the workup for bilateral pedal oedema was
normal, a diagnosis of capillary leak syndrome due to
Paclitaxel was made and the patient was started on
steroids for 2 weeks (1mg/kg). After Zweeks the pedal
oedema was completely resolved and the steroids
were tapered and stopped. The patient is
asymptomatic and is on regular follow up in the
oncology OPD.

I

DISCUSSION

Capillary leak syndrome is a very rare (<1%) but
important and severe adverse effect of Gemcitabine.
It is often missed as an initial diagnosis due to nonspecific symptoms leading to high mortality. Capillary
leak syndrome is a systemic process characterised
by the hyper permeability of the endotheliuml. ln this
disease there is a rapid extravasation of plasma from
the intravascular compartment to the extravascular
compartment. This is the cause of the symptoms in
patients. The pathophysiology of the damage is not
known. Apredictor, although a little sensitive, of capillary

leak syndrome is the decrease of albumin2. This
syndrome was described after snake bites3 in patients

&o
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4,5

and in patients treated with interleukin26and taxotereT. Endothelial injury caused a loss of
production of nitric oxide (vasodilator). The lack of
production of nitric oxide probably caused the increase
in pulmonary artery pressure, as caused by
vasoconstriction.
with sepsis

It was first described it in 1960 by Dr Clarkson and
since then both case reports and case series have
been published in literatureS.The exact incidence of
the disorder is unknown as most cases go
undiagnosed. The incidence seems to have increased
in the past 15 years, due to increased awareness and
successful identification of the disease with the help
of classic laboratory findings.

Acute atta_cks are characterised by-"elevation in
haematocrit concentration. The median absolute
increase in haematocrit in a retrospective review was
seen to be about 19.8%.Hypoalbuminemia is another
classic feature of the disease.
The pathogenesis of the disease remains unclear, but

vascular endothelial growth factor, cytokines and
complements have been implicated. Whether the
monoclonal Para proteins present in SCLS contrrbute
directly to disease pathogenesis is unclear.

Gemcitabine is an S phase specific pyrimidine
antimetabolite which impairs DNA synthesis by
competitively inhibiting DNA polymerase and gets
incorporated in DNA leading to impaired chain
elongation.Gemcitabine is typically well tolerated and

is used in a number of different malignancies
including: pancreaticobiliary, bladder, non-small cell
lung, Hodgkin lynrphoma, breast, ovarian and testicular
cancers. Neutropenia and thrombocytopenia can be
dose limiting. Other adverse effects include peripheral
oedema and fever.

The pathophysiology of capillary leak syndrome
induced by gemcitabine is unknown. lt is hypothesised

that this syndrome occurs along the spectrum with
gemcitabine pulmonary toxicity (GPT). GPT is thought

to be secondary to endothelial dysfunction
subsequently causing capillary leakage. The incidence

of gemcitabine-induced SCLS is unknown, but the
overall incidence of GPT is less than 1%.lncreasing
peripheral oedema along with decreasing serum

l*

,oumin in patients receiving gemcitabine should
;;rompt the clinician to SCLS. Patients with
iremcitabine-induced SCLS and/or GPT typically 3
,*spond to systemic stereiids. e essation of
gemcita bi ne is mandatory. Corticosteroid prophylaxis
given concurrently with gemcitabine therapy may 4
decrease toxicity that can curtail potentially fatal

outcomes.

5

treatment in renal cell carcinontei: a case report.
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Chemotherapeutic drugs are one of the commonest
cause of drug induced capillary leak syndrome.
lmmediate treatment with corticosteroids may save
the life of the patient but it is not effective in preventing

the

syndrome.
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Laparoscopic Tlansfascial Intracorporeal Repair of Umbilical Hernia:
A Case Series

u4
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ABSTRACT
AIM: To study the patient outcomes of laparoscopic transfascial intracorporeal repair of adult umbilical hernia.
METHODOLOGY: 12 patients in whom laparoscopic repair was performed were observed and followed up.
The parameters observed were operative time, duration of stay, complications and regurrence.
RESULTS: 12 patients were operated on and the mean operative time was noted to be 35 mins, mean duration
of stay was 2 days, there was no conversion to open surgery, seroma formation was seen in one patient and
recurrence in one

\

patient.

CONCLUSION: Laparoscopic transfascial repair is feasible, providing all advantages of minimal access surgery.

KEYWORDS: Umbilical hernia, Laparoscopic repair, minimal access, transfascial
INTRODUCTION
Umbilical defect is present at birth but closes as the

L

contents of the hernia are reduced by traction and
external pressure and a mesh, designed for intraperitoneal use is introduced and fixed to the peritoneum
anteriorly, This is done for hernias with defect >Zcm.

stump of the umbilical cord heals, usually within a
week of birth. The process may be delayed, leading
to the development of herniation in the neonatal period.

We wish to report our series-12 cases of laparoscopic

Umbilical hernia in adults is due to conditions that

transfascial intracorporeal suturing with no1 pDS

cause stretching and thinning of the midline

sutures.

raphe(linea alba), such as pregnancy, obesity, liver
disease which predisposes to opening of the umbilical
defect. Small umbilical hernias often contain extraperitonealfat or omentum. Larger hernias can contain
small or large bowel but, even when very large, the
neck of the sac is narrow compared to the volume of
its contents, as a result of which they are prone to
become irreducible, obstructed and strangulated.

METHODOLOGY

Very small defects <1cm may be closed with a simple
figure of 8 stitch. Defects upto 2cm in diameter may

be sutured primarily with minimal tension, although
larger the defect, more the tension and the more likely
it is that mesh reinforcement is required. The classical
repair was described by Mayo- "vest over pants repair,,
Today, with modern suture materials, surgeons simply

close theanterior sheath in a single layer.

Laparoscopic repair is commonly done in which

A^*,., SH lifeline, XXXV, 201B

Procedure done: Laparoscopic trans-facial
anatomical repair with PDS absorbable sutures.
Pneumoperitoneum is created with veress needle at
Palmar's point. Juxta to the veress needle a Smm port
was inserted.Two 5mm working portswere inserted1) ln line of the umbilicus in the left anterior axillary
line and 2) ln the left iliac fossa In the anterior axillary
line. The abdomen was visualized to look for any
obvious pathology.The contents of the hernia if any
were reduced, using the Smm working ports-Fig1. A
small stab incision was made just adjacent to the
hernia in the anterior abdominal wall. The no 1-pDS
suture was introduced through this incision-Fig2. The
defect was closed, needle was brought out through
the same opening, tied in the subcutaneous plane and
incision was closed-Fig3, 4, 5. The ports were then
withdrawn and skin was sutured with ethilon.

INTRA.OPERATIVE

countries. Also, for defects <2cm, primary suturing is
accepted" We wanted to perform the same surgery

as done in open method, laparoscopically. With

Figure 1

Defect

advanced technology and optics, even camera port
was converted to 5mm. We found that the cosmetic
results were better. We found that in patients having
patulous skin over the hernia also remodeled in the
subsequent, month after the surgery.

Figure 2 lntroduction of the needle

GONCLUSION
Laparoscopic transfascial repair is feasible, providing
all advantages of minimal access surgery. Our followup at present of 1 year shows 1 recurrence. However,

we are in the process of conductirig a RCT of
Figure 3

Laparoscopic vs open umbilical hernia repair.

Figure 4
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Management of Displaced Intra-articular Comminuted Calcaneal Fracture

I

A Case Report
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ABSTRACT
Displaced intraarticular calcaneal fractures are associated with unpredictable and relatively poor, short and
longterm clinical outcomes. Thes'e fractures involve young males. Many remain incapacitated for 3-5 years
after injury and never return to their preinjury employment or level of activity. The purpose of study is report one
such case.
KEYWORDS : Calcaneal fracture; intra-articular fracture; open reduction

+

INTRODUCTION

lnformed written consent was taken

The calcaneus is the largest and the most frequently

PROCEDURE

fractured tarsal bone. The optimal treatment of
Displaced intraarticular comminuted calcaneal
fractures remain subject of debate among orthopaedic
surgeons. These fractures account for nearly 75% of

all calcaneus fractures.

1

They are associated with

unpredictable and relatively poor, short and long-term
clinical outcomes. These fractures involve young
males. Many remain incapacitated for 3-5 years after
injury and never return to their preinjury employment

or level of activity. Recent meta-analyses have
suggested that anatomic reduction and stable fixation
results in better outcomes. 2 The purpose of the study
is to report one such case.

CASE REPORT

!
,

A 45-year male presented with pain and swelling in
his right heel after fall from height. He was unable to
w€ight bear after that. X-ray of the ankle showed
calcaneal fracture. CT scan of the ankle showed
displaced intra articular comminuted calcaneal
fracture. Based on CT scan, it was classified as
Sander type lll. As patient had lot of swelling and
ecchymoses, surgery was delayed for a week. Antiedema measures were started- limb elevation, tablet
trypsin thrice daily. Pre-operative investigations were
done and physician fitness for surgery was obtained.
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Spinal + Epidural anaesthesia was given. 1gm of
injection Cefuroxime was given intravenously. Bladder

was catheterised. Pneumatique tourniquet was
applied. Lateral position was given. Parts scrubbed,
painted and draped. Lateral approach to calcaneus
was preferred as it gives extensile exposure. Open

reduction done under C-arm guidance and
provisionally fixed with k-wires. Calcaneal plate fixation
was done. Final reduction done was confirmed under
c-arm. K-wires were removed. Wound was closed in

layers. Sterile dressing and below knee slab was
applied. lntravenous antibiotics were given for 5 days.

Epidural analgesics were given for pain relief. Nonweight bearing walking with walkerwas started on day

3. Low molecular heparin was given for 5 days and
was converted to oralanticoagulants, which were given

for 15 days. Sutures were removed on day 14. There
were no signs of infection. Patient was put on below
knee cast for 2 months. Fracture was united at 8
weeks. Plaster was removed and he started weight
bearing then onwards. At latest follow-up of 8 monthshe has no pain, well healed wound, full range of ankle
and subtalar movements, suggesting excellent result.
(Fis.1&2)

patients treated non-operatively were 6 times more
likely to require subtalarfusion than those treated with
initial ORlF.3 Regardless of treatment Sanders type lll

& IV have poor prognosis and eventually require
arthrodesis3.

A recent multicentre randomised trial comparing
primary ORIF alone with primary ORIF with subtalar
fusion in Sanders Type lll & lV showed no difference

between the 2 treatment modalities in terms of
functional outcomesa.

CONCLUSION
There is growing body of literature to suggest operative

treatment is superior for short and long term
outcomes. These include quicker return to function,

greater patien!-satisfaction, and decreased rates of
symptomatic subtalar arthritis and suferior outcomes
of subtalar arthrodesis in the setting of symptomatic

Fig 1: Pre-operative X-Ray and CT SCAN

u

subtalar posttraumatic arthritis.

A

thorough

understanding of calcaneal anatomy, fracture pattern,
and associated injuries along with the careful selection

of surgical approach and timing of surgery, are all
critical to minimise risk of complication and maximize
potential for optimal outcomes.
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Familialwoolly Hair
A Rare Case Report
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ABSTRACT
Woolly hair is a rare congenital abnormality of the structure of the scalp hair characterized by tightly coiled hair
involving part or the entire scalp occurring in an individual of non-negroid origin. We hereby describe a family
with AR familialwoolly hair.
KEYWORDS: Woolly hair, cardiac manifestations, Minkes kinky hair syndrome
INTRODUCTION
+i

L

Woolly hair is a rare, congenital abnormality of the
structure of the scalp hair. The rate of hair growth is
usually normal but anagen phase is truncated,
resulting in shorter hair. The hair shaft exhibits elliptical
cross section, axial rotation and kink formation. There
are mainly two types of woolly hair, the autosomal
dominantwoolly hair, also called hereditarywoolly hair,

and less commoner autosomal recessive familial
woolly hair. We herein describe a case of familial

evaluation including electrocardiogram was done and
was normal. Echocardiography showed mild tricuspid

regurgitation. Serum ceruloplasmin levels were
normal. Hence, we ruled out Minkes kinky hair
syndrome. Genetic analysis to determine the gene loci
could not be carried out due to the non-availability of
such a facility in the institution.

Based on the history, clinical presentation, and
investigations, a diagnosis of AR familial wooly hair
was made.

woolly hair.

CASE REPORT
A 18-year-old male born of a consanguineous marriage
presented with complaints of short, curly, brittle hair

since birth. There was no history suggestive of
physical or mental retardation and no history

l

suggestive of systemic involvement. Similar history
was also present in one of his siblings, i.e. 16-yearold female.There was no history of similar complaints
in the parents and the other two siblings.

Examination revealed the presence of fine, short,
coiled, dry poorly pigmented brittle hairoverthe scalp.
There were sparse body and pubic hair, and absence
of axillary hair. Nail and teeth were normal. Systemic

examination was within normal limits. Routine
hematological investigations including complete blood
counts, Iiver and renalfunction tests, chest radiograph,
and urine analysis were within the normal limits.
Light microscopic examination of the hairwas normal.
Potassium hydroxide (KOH) examination of the hair

revealed no fungal filaments. Detailed cardiac

^&.*rrr*
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Figure: Dry poorly pigmented brittle hair over the scalp

DISCUSSION

Woolly hair is a rare congenital abnormality of the
structure of the scalp hair characterized by tightly
coiled hair involving part or the entire scalp occurring

in an individual of non-negroid origin.lt was first
observed and described by Gossage in 1907 in a
European familyl.
Familial woolly hair is probabiy transmitted as AR
inheritance and there is a marked reduction in the

diameter of hair shafts, which may be poorly

in peridontiums. Acquired woolly hair occurs most

pigmented. lt is present at birth with tightly coiled, thincaliber hair, which usually grows only to 2-3cm due to
a truncated anagen phase2. lt is different from the curly
hair of black people, in that the curled hair of black
people lies separately while the curls of woolly hair

Physical and chemical traumatic measures should be

usually merge3'4.
classified woolly hair into
three variants: A localized variant (woolly hair nevus)

ln 1974, Hutchinson et al.

commonly in the context of patterned hair loss' lt may
also be caused by drugs iike valproate and retinoidse'

avoided. Treatment for woolly hair is not currently
available, although in some patients the hair may
become darker and less curly with times- Our patient
did not have any cardiac involvement and there was

no history of any drug intake prior to onset of

established by the classical
and two generalized variants, including autosomai lesions,The diagnosis is
dominant hereditary woolly hair and autosomal " clinical presentation of the disease.
recessive (AR)familial woolly hair.ln addition to these,
CONCLUSION
diffuse partial woolly hair has also been described as
Woolly hair is a rare congenital abnormality of the
a separate entity. The hair is normally lighter in color
scalp hair. Cutaneous manifestations act as a marker
than that of unaffected family members and capillary
of systemic involvement. Detailed systemic
dlameter is smaller than that of normal hair' In
examination, especially ollhe card iovascu lar system,
transverse sectiorl thefollicle of hairappears ovalandshould be carried out to rule out various syndrorites'
not round. The gjrowth rate of hair is normal, the
REFERENCES
anagen: Telogen ratio is also normal, but the anagen
phase of hair growth is shorter and the hair root in this
phase is usually dystrophic and has no sheath' Hair
becomes fragile when woolly hair is associated with

trichorrhexis nodosa (common in the dominant
hereditary variant and extremely rare in the recessive
familial variant)s.

Woolly hair can appear as a part of systemic disease
(Woolly hair syndrome) or without systemic findings
(non-syndromic woolly hair). Non syndromic wooly hair
can be inherited as either an autosomal dominant or
recessive disorder.
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to be associated with different types of woolly hair'
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as a result of mutation in the plakoglobin gene, is
characterizecJ by right ventricular cardiomyopathy and
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Median Arcuate Ligamnet Syndrome-A Syndrome of Deiayed Diagnosis?
1.*
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ABSTRACT
Median arcuate ligament syndrome (MALS) is a rare entity characterized by extrinsic compression of the
celiac artery and symptoms of postprandial epigastric pain, nausea, vomiting, and weight loss mimicking
mesenteric ischemia. We present a case of MALS, treated successfully-by Laparoscopic release of lt4edian
Arcuate Ligament. Discussion of the pathophysiology, literature review, and multispecialty treatment approach
are presented.
KEYWORDS

:

[\4ALS, CeliacArtery Doppler, Laproscopic

q-NTRODUCTION

please, Anti-Platelets.

present a case of MALS treated successfully by

Median arcuate ligament syndrome (MALS), also

laparoscopic release of lrledian Arcuate Ligament.

known a$,celiac artery compression syndrome, celiac

CASE REPORT

axis syndrome or Dunbar syndrome, is often
misdiagnosed due to its relative scarcity. The classic
triad of post-prandial abdominal pain, weight loss and
epigastric bruit is likely to be incomplete. Due to a wide
differential diagnosis, including peptic ulcer, gallbladder
disease, appendicitis, IBD etc., most patients will have
undergone multiple radiologic investigations or
procedures including esophagoduodenoscopy or even
diagnostic laparoscopy.l Once diagnosed by
magnetic resonance angiography (MRA) or CT
angiography (CTA) the symptomatic patient usually
surgery. Few case reports of MALS and its
-requires
including open surgery, laparoscopic
U^nanagement
surgery and stenting of the celiac artery by
interventional radiologist have been published with
limited success rate in individual intervention. We

A.

rtrt' KLEShi i-ifel!ne, XXXV 201I

22Year old male patient presents with history of pain
in abdomen past 2 years more in epigastric region,
on and off type, aggravated after taking food and
relieved after taking medication, nausea and vomiting
since 4 months with significant loss of weight. CT
Scan Abdomen shows Median Arcuate Ligament
causing subtle indentation over the proximal portion
of celiac trunk without significant luminal narrowing
and Right Hepatic artery arising from the proximal
portion of superior mesenteric artery- Suggestive of
replaced hepatic artery.
CeliacArtery Doppler shows increased velocity in the
celiac artery just beyond its origin with associated
prominent angulation beyond the increased veldcity,
reaching up to PSV (456 cm/s)and EDV (126 cm/s)
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After consulting the interventional radiologist regard ing

scope of celiac artery stenting, decision was made to
go ahead with Laparoscopic release of MedianArcuate

Ligament.

PROCEDURE
Patient and the attenders were counselled regarding
the need for surgery and the possible outcomes were

explained with future need for endovascular
intervention was also discussed.
Pneumoperitoneum created with veress needle using
Palmer's point technique.

Pars Flaccida dissected and lesser sac entered.

g

The celiac arterywas identified and the fibre strictures
around the median arcuate ligament and surrounding
nerve tissue were circumferentially cleared using hook

mesenteric ischemia caused by compression of the
celiac artery by a low-lying median arcuate ligament.

Iheories of tt/ALS-

1.

Compression of the celiac artery by a median

Patient is pain free after being followed for 2 months.

arcuate ligament that causes mesenteric
ischemia, which leads to classical symptoms
of MALS. However, it is not well known how
celiac artery compression alone can cause

DISCUSSION

mesenteric ischemia since generally there is

cautery.

Posloperative period -U neventful

extensive collateral blood supply to the

Median arcuate ligament syndrome (MALS) is a very

rare and difficult diagnosis to make due to its

mesentery from other blood vessels.

nonspecific symptoms and presentation. MALS was

2.

first described by Harolja in 1963 in a patient who
presented with abdominal pain that was attributed to

Although in CT analysis compression of celiac artery
is observed in up to 25% of patients, yet clinically

Due to celiac plexus nerve dysfunction.2
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symptomatically MALS is very rare. Patients are
generally young woman between 30 and 50 years of

CONCLUSION

age who have had multiple workups for abdominal
parn. Abdominal pain is usually located in the epigastric
area and worse after food. Even though there are no
unrque physical exam findings to tt/ALS, an epigastric
bruit may be observed in up to 35% of the
symptomaticpatients. ln our patient, abdominal pain
was diffuse with tenderness in the epigastric region
and abdominal bruit was absent.

This case illustrates that MALS is an often missed
diagnosis due to its nonspecific symptoms. Although
MALS is a diagnosis of exclusion, while evaluating
patients, especially young females, who present with
abdominal pain of unclear etiology, MALS should be
considered. MALS should be evaluated with a
mesenteric ultrasound to assess celiac artery
velocities. Patients with elevated velocities on
mesenteric ultrasound should undergo confirmatory

Mesenteric ultrasound is another modality that is used

test with CT angiography. Patients who are diagnosed

to diagnose MALS. Performed during deep expiration,

with MALS should be referred to surgery for

duplex ultrasound shows increased blood flow velocity

decompression of the median arcuate ligament, as
endovascular vascular intervention with stenting
requires lifelong dependence on anti-platelets.

across the compressed area of the celiac artery
supports the presence of constriction. Combination
of maximum expiratory*peak velocity of >350 cm/s
and deflection angle greaterthan 50" seems to be most

reliable indicatorfor

TMALS

on ultrasound.3
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Erythromelanosis Follicularis Faciei Associated

With

Keratosis Pilaris:

A Case Report

Vijaya Sajjan, Bhavana Doshi, B S Manjunathswamy, B Siddaramappa, A M Pandit, Vyshak B M, Pranothi D
Department of Dermatology, KAHER, J N Medical College, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT
Erythromelanosis follicularis faciei is a rare sporadic condition of unknown etiology. lt is characterized
by the triad of hyperpigmentation, follicular plugging and erythema of face and neck. This is less
common as seen in women and familialcase reports are few. Here we report a case of female patient
who presented with this condition along with keratosis pilaris.

KEYWORDS: Erythromelanosis follicularis faciei, Erythromelanosis follicularis faciei
papules, hyperpigmentation, Keratosis pilaris.

Erythromelanosis follicularis faciei (EFF) is a rare
sporadic condition of unknown etiologyl . lt was
first described in Japanese patients in '1960 by
Kitamura and collaborators. lt is characterized by
the clinical trial of sharply demarcated bilateral
and symmetrical patches of hyperpigmentation
erythema with or without telangiectasia and follicular
papules involving mainly the pre-auricular areas,

with extension to the sides of the neck [2] [3] .
When the neck is affected, the condition is called
erythromelanosis follicularis faciei et colli (EFFC)1.
The skin texture is granular, with many pale follicular
papules often associated with diminished vellus
hair over the involved site 2. Bilateral distribution is
Lrhe main characteristic, but unilateral cases have
been described. Keratosis pilaris (KP) occurring
on the arms and shoulders is a usual associate2.
a

combination of vasodilation and hyperpigmentation
has been found in the affected areas. Some authors
consider EFF as part of the spectrum of keratosis
pilaris atrophicans disordersl'4. There are
approximately 50 reported cases in the literature,
most of them being males2. However, cases
describing females have now been reportedz. EFFC
is a rare disorder with only a few cases reported from
lndia

2.

colli, follicular

CASE REPORT

g,NTRODUCTION

The pathogenesis is unknown. However,

et

A 11 year old female patient presented with the
complaints of asymptomatic lesions and redness
over both cheeks and eyebrows and in front of
ears since one year. Simultaneously she developed
asymptomatic lesions over both the arms. The lesions
were insidious in onset, initially involving both the

eyebrows, progressively involving both the cheeks
and pre-auricular region in a span of two months.
There was no history of atopy /asthma in patient
or family members. No history of drug intake or
treatment prior for this condition or any photo
aggravation. There was no history of consanguineous
marriage in parents. Past and family history was not
contributory.
Cutaneous examination revealed symmetric irregular
well defined areas of brownish hyperpigmentation

over the face, with roughness over malar and pre
auricular regions (Figure 1a). There were multiple
follicular papules on erythematous base over both
eyebrows and supraorbital regions (Figurelb) and
tiny grey white colored follicular papules present
over extensor aspect of both arms over hyper
pigmented base. On Skin biopsy from the papule
showed epidermal hyperkeratosis and follicular
plugging with increased basal layer pigmentation
and on correlating the clinical and pathological

LESH Lifeline, XXXV,
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I

features a diagnosis of Erythromelanosis follicularis
faciei with keratosis pilaris was reached. The
patient was reassured and was started topical
emollient and retinoic acid, and called for periodic
follow-up.

fl

t
{

Keratosis pilaris elsewhere in the body is a
common association with EFF, and our case too
had this association. KP or keratosis follicularis
on the arms and shoulders is frequently found,
and it is considered by some to be a variant of
keratosis rubra pilaris [3] . Differential diagnoses
include keratosis rubra pilaris atrophicans faciei,
keratosis follicularis spinulosa decalvans,
atrophoderma vermiculatum, ulerythema
ophryogenes and pigmented peribuccal erythrosis

of
Fig.1a Brownish

Fig.1b Erythema, pigmentation

hyperpigmentation overthe

and follicular papules on

face, with roughness over

supraorbital region

pre auricular regions.

L

Brocq

1,3,5.

Various treatment modalities have been described.
Topical agents used include, ammonium lactate,
retinoids, hydroquinone, vitamin C, salicylic acid
peels (20-30%), glycolic acid peels, tacalcitol
ointment, anq metronidazole gel each--showing
varying efficacy1,2,a'5. A combination of laser
treatment (pulsed dye laser) for erythema and Qswitched Nd:YAG laser for hyperpigmentation have
also been tried which require multiple sessions1,2.
CONCLUSION

Fig.2 On H&E stain, biopsy from papule at

40X magnification showing follicular
hyperkeratosis with basal pigmentation.
DISCUSSION

il

I

Erythromelanosis follicularis faciei (EFF) is a
pigmentary disease associated with erythema and
follicular papules on the face. lt affects all races.
However, it shows preponderance in the people of
Asian ancestry. lts etiology is unknown, but the
hereditary component (autosomal recessive) seems
to play a role in the pathogenesis 1, a,5. The
possibility of a spontaneous mutation has also been
mentioned. Erythromelanosis follicularis faciei et colli
has recently been considered to be a poly-

etiological disorder with the possibility of a
chromosomal instability syndrome 2. The disease
primarily affects adolescents 1,3. However, it has
also been reported in children as young as two
years and in adults as old as 46 years with wide
range in the age diskibution onset. The male:female
ratio is 2:11.

Erythromelanosis follicularis faciei appears to be more
common than previously believed. Familial cases do

occur, implicating a genetic origin of the disorder.
However, the exact etiologic basis of the disorder
needs to be elucidated" As the disease is
asymptomatic of a relatively mild cosmetic nature,
very few Erythromelanosis follicularis faciei patients
actually pursue treatment in our country.
REFERENCES
1

Khalid Al Hawsawi, Ohood Aljuhani, Ghassan Niaz,

Haneen Fallatah and Abrar Alhawsawi, Case Rep
Dermatol. 201 5; 7 (3): 335-339.
2.

Rather S, Yaseen A, Mukhija

Lifeline, xxxv, 2ot

B

Erythromelanosis

study. lndian J Dermatol 2016;61:308-13
3

Augustine M, Jayaseelan E. Erythromelanosis
follicularis faciei et colli: Relationship with keratosis
pilaris. lndian J DermatolVenereol Leprol2008;74:47 9.

4

Anderson BL. Erythromelanosis follicularis faciei

et colli: Case reports. BrJ Dermatol 1980;'102:3235
5

Warren M, Davis LS. Erythromelanosis follicularis

faciei in women. J Am Acad Dermatol
1995;32:8636.

A**rH

M.

follicularis faciei et colli -A cross-sectional, descriptive

:--"

A Case of Pan Sinusitis with Lefr Orbital Exension - Unusual Presenration

1
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ABSTRACT
The primary serious complications of rhinosinusitis are local extensions of the ihfection into the intracranial
cavity or orbit and metastatic spread to the central nervous system with subsequent brain abscess, meningitis
and cavernous sinus thrombosisl. An orbital CT scan is critical in the evaluation of any patient suspected of
having orbital cellulitis2. We performed Functional Endoscopic Sinus Surgery with Orbital decompression
on

emergency basis on patient who had spread of infection to orbit and who presented to us with left orbital
swelling with headache.
KEYWORDS: Rhinosinusitis, Orbital cellulif.is

L
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tNTRoDUcnoN
A complication of rhino sinusitis may be defined as

discharge or nasal obstruction were present. patient
is a k/c/o Type2 Diabetes f\4ellitus since 12 yrs, which

any adverse progression of chronic or acute bacterial

was uncontrolled on presentation. The patient was

infection beyond the paranasal sinuses, or

admitted under the care

compromise in function in any part of the body due to
local or distant effects of the conditionl. An infection
from sinuses can easily spread to the orbit and to the
intracranial cavity as these anatomicalstructures are
very closely interrelated. The most important and

management.

On physical examination patient appeared ill. On
examination of nose left simple DNS was seen, and
on oral cavity examination patient was found to have
chronic generalized periodontitis. Left eye periorbital

frequent complication of ethmoid rhino sinusitis is
orbital cellulitis, which can vary in degree and severity.
Orbital ceilulitis is far more common in children (S0%
in under 6 years) and young adults (16-95% under 20
years)1. The commonest clinical manifestation would

be proptosis with or without restricted eyeball

L

-

movements, in some cases proptosis may not be
evident and CT orbit will help to know the extent and
involvement of orbital contents. ln this case CT scan
of PNS and orbit was quiet helpfulto know the extent
and early management.

CASE REPORT

A 54 year male patient came with complaints of

of

ENT for further

edema present with tenderness. Restricted Eye
Movements of Left eye. VisualAcuity was 6/6 Right
Eye and 6/9 Left Eye
Left eye peripheral congestion present, proptosis of
the left eye present RE= 20mm LE= 24mm.
The investigations on admission were, RBS = 339mgl
dl, HbAlcwas 11. Urine ketone bodies were positive.
Other investigations were with in normal limits.

CT PNS: Left maxillary, ethmoidal, frontal sinusitis,
with left intraconal extension is present. proptosis was
measured in CT scan using Hilal and Trokel method.
RE= 24 mm, LE= 27 mm

swelling around the left eye since 2 weeks, insidious
in onset, gradually progressive, accompanied by
redness and pain around the left eye since 2 weeks.

Associated h/o left sided headache was present. No
history of trauma or recent insect bite. patient gave
an old h/o pain in the Ieft upper tooth (2nd molar) 3
weeks ago, for which he underwent root canal
treatment. No other complaints regarding nasal

CT showing collection of pus inferomedially in left orbit with
mild proptosis
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Patient was started on higher antibiotics and Rapid
Acting lnsulin according to sliding scale and blood
sugar values were controlled.
On emergency basis patient was taken for Functional
Endoscopic Sinus Surgery with Orbital Decompression'
Nasal Endoscopy done, all structures were identified'

patients, require immediate surgical intervention and
drainage with elimination of the cause of the disease
if possible. ln spite of the threatening acute symptoms,
severe course of the disease or permanent defects
can be avoidablea,

turbinectomy done, keeping the stump intact'
Polypoidal rnucosa cleared from the left maxillary
sinus but no pus was seen. Ground lamella was

The most common complication of sinusitis is orbital
cellulitis followed by intracranial complications like
meningitis, brain abscess and cavernous sinus
thrombosisl. Other complications include mucocele,
pyelocele, osteomyelitis, facial cellulitis and sub

identified. Using micro-debrider superior turbinate was

periosteal abscesss.

trimmed. Peri-osteum was incised and Lamina

About 40 cases of rhinosinusutis with orbital

Uncinectomy done on the left side. IMiddle meatal
antrostomy done, ostium widened. lVliddle

L

The purulent processes frequently seen in young

papyracea identified, and removed. A nick was made
with 12 no blade in the inferior aspect of lamina
papyracea, and 8-10 cc pus which was under
pressure was drained out. Pus was sent for,,cultt;re
sensitivity. lncision was extended tillthe apex, and with
external pressure on the eyeball, remaining pus was
drained.

Post operativePost op, patient showed significant reduction in left

eye proptosis RE= 18mm LE= 20mm, with
improvement in eye movements. Culture sensitivity
report showed no organisms indicating sterile pus.
Showing opthalmoplegia pus drainage by 12 no blade
normal eyeball movements

complications have been managed in ENT Department
in the last 5 years, and all the patients are doing well.

There may also be a need for multidisciplinary*
intervention by ophthalniologists and neurosurgeons
to offer a successful outcome.

CONCLUSION
CT scan Para-nasal sinus and orbit is must to know
the location and extension- as clinical findings may
not always correlate with clinical features of patient.
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DISSCUSSION

The complications of acute rhino sinusitis are
potentially life threatening. A high degree of suspicion
is mandatory in patients with sinusitis, and prompt
surgical intervention in cases not responding to

antibiotic therapy is of paramount importance.
Infections of the ethmoid can directly erode the thin
lamina papyracea or extend through suture lines or

foramina into the orbit3.
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Apo crine Adenoma of the Breast :
A Rare Case Report
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ABSTRACT
Apocrine metaplasia is a very common finding in the female breast after the age of 25. tr lt is so common that
many people regard it as a normal component of the breast. tr The apocrine cell does, however, contribute to
.- a number of different breast lesions, some of which are very taxing diagnostically. Apocrine variants of both insitu and invasive cancer are encountered.

t

We present the case of a 56y/F, presenting with a lump in the right breast and a pre-operative clinical and
pathological diagnosis of fibroadenosis, but on final F|PR sJudy turned out to be an apocrine adenoma of the
breast, as it is a rarely encountered entity, we here discuss the importance of its recognition, its variable
presentation, malignant potential and required follow-up for the same.
KEYWORDS : Apocrine Adenoma, Benign Breast disease, Carcinoma Breast
INTRODUCTION
Pure apocrine adenomas of the breast are extremely
rare, and have been reported previously only in a very

few cases. Atypical apocrine adenosis, a welldescribed histopathologic entity, can sometimes be
misdiagnosed as carcinoma. Apocrine cells can also
appear atypical in cytopathology and be mistaken for
carcinoma. A haphazard proliferation of bland glands
with apocrine differentiation with apocrine metaplasia
in >50% of adenosis area is called apocrine adenosis.

Apocrine metaplasia is a very common finding in the
female breast after the age of 25.alt is so common
that many people regard it as a normal component of
the breast. tr The apocrine cell does, however,
contribute to a number of different breast lesions,
some of which are very taxing diagnostically. Apocrine
variants of both in-situ and invasive cancer are
encountered. tr Fibrocystic change, fibroadenomas,
hamartomas, papillomas, sclerosing adenosis and
apocrine adenoma are all benign breast lesions that
can show apocrine change as one of their histological
features. Pure apocrine adenomas of the breast are
extremely rare, and reported in less than 50 cases

worldwide. Therefore it is important to distinguish this
exceptionally rare lesion from, fibrocystic disease with

focal apocrine changes and well differentiated
carcinoma.

CASE REPORT

A 56-year-old woman presented with a lump in the
right breast since 6 months which was insidious and
gradually increasing in size, not associated with pain,

fever, discharge. Examination revealed a 3x4 cm
globularfreely mobile swelling involving the lowerouter
quadrant of right breast. Ultra sound scan showed
hypoechoic mass with smooth, partially lobulated
margins. Fnac of the lump showed invasive ductal
carcinoma. To confirm the diagnosis an usg guided
tru cut biopsy was done which revealed chronic
mastitis with fibroadenosis. She underwent excision
and biopsy of the lump with a clinical diagnosis of
fibroadenosis of right breast. Histopathology showed
apocrine adenoma with no atypical or dysplastic
changes. Patientwas discharged on POD 5 and follow
up was uneventful.

Differential diagnosis includes microglandular
adenosis and sclerosing adenosis.
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Apocrine proliferations most often are metaplastic and
are a component of fibrocystic change. However, the

appearance of apocrine metaplasia within various
breast lesions, such as papillomas, ductal adenomas"

and sclerosing adenosis, may complicate their
diagnosis. Distinguishing benign from malignant

DISCUSSION
These lesions are extremely rare and the number of
cases reported is not sufficient to determine the level
of risk associated with these.
T'hey are unusual adenomas composed entirely of

apocrine cells and are generally accepted to be
benign.Pure breast adenomas with apocrine
differentiation were described first by Hertel et al in
1976.

(\-

The criteria require the lesion to be homogenous
throughout, to be sharply demarcated from the
surrounding breast tissue, to have only epithelial
proliferative elements, and to have a minimal,
supportive stromal component.

apocrine proliferations can be problematic owing to
the nuclear characteristics of apocrine cells. Apocrine
adenosis shows poorly circumscribed nodules with
variable shape and size of glands and is usually
associated with adenomyoepithelioma. Apocrine
adenoma includes isolated breast lesions consisting
of benign, proliferating apocrine epithelial elements with

minimal stroma.

ln addition to the breast, apocrine adenomas have
been known to occur in the perianal region, the eyelid,
Saliviiry glanci and the axilia. There are suggestions

that apocrine adenomas occurring in other parts of
the body, such as the axilla, might be a 'middle'step
in a succession from apocrine hyperplasia to apocrine
carcinoma, but there is no concrete evidence of this

for apocrine breast adenomas. Recurrence

is

The relationship between apocrine change and breast

common. Seidman et al. reported that patients with
atypical apocrine adenosis were at a 5.5 times

carcinoma, despite numerous studies, remains

increased relative risk for subsequent breast

controversial. A number of conflicting reports using a
variety of approaches have been published that have

carcinoma development. This study, however, did not

adjust for the effect of concurrent atypical ductal

resulted in a confused picture regarding the pathogenic
nature of these lesions in the breast.Some hypotheses

hyperplasia. lt also included a relatively large number
of biopsies from older women, raising the question of

regarding a possible relationship between apocrine
epithelium and carcinoma have been proposed. The
apocrine epithelium may be precursor of malignant
transformation. lt may reflect a response to the same
stimulus that promotes carcinoma or it could indicate
instability of the breast epithelium, which causes the
development of alterations with a higher propensity
for cancer.

whether some of their cases may have represented
partially sampled examples of apocrine ductal
carcinoma in situ. A study by Carter and Rosen found
no elevated risk although their cohort included only 47
patients with short term follow up (35 multiples of
median). Therefore the association of atypical apocrine
adenosis with breast cancer risk is questionable at
this time.
CONCLUSION
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Whenever a curious neoplasm such as an apocrine

-n'

adenoma is discovered during breast cancer
screening or following a clinical exam, prudent followup measures common to all such neoplasms will likely
be undertaken. These wouid include detailed imaging

r0 $s d0 5*
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studies, biopsies, and follow-up checks at
6s

reasonable interval.

a
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Charitable Pediatric Dialysis Unit

Children are not small adults. They require very specialized care especially when they suffer from
kidney problems. ln keeping with their special needs, a separate Pediatric dialysis unit was established
in June 2014 at Pediatric emergency ward KLE'S Dr.Prabhakar Kore charitable Hospital & MRC,
Belgaum
under the Department of Pediatrics.
From August2014, around '12 children suffering from acute and chronic kidney diseases have so far
undergone Haemodialysis. We have very well trained Pediatric dialysis nurses who initiate dialysis in
children from as small as 2 yrs of age onwards and are very well managed by Pediatric Nephrologists.
These children who undergo dialysis here, need not have to pay for the diaiysis. Currenly 3 children
aged 12- 1Syrs of age are undergoing Hemodialysis at this centre and are planned to undergo kidney
transplantation in the future.
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ABSTRACT
osteoarthritis is the most common chronic condition
of the joints that takes place when the cartilage or low
friction surface between joints breaks down which
lead to pain,stiffness, swelling.The purpose of the present
to- evaluate the Therapeutic effect of lntraarticular
yas
corticosteroid injection for Knee osteoarthritis.
1t-uov
75 patients with knee osteoarthritis, who were followed
for 6 months after receiving intraarticular injection of
corticosteroid and were evaluated with vAS scale,
Koos scores and woh/AC scores.

* KEYWORDS : Osteoarthritis, lntra Articular steroid
INTRODUCTION
Painful osteoarthritis (OA) of the peripheral joints
is
often associated with physical disability and
deterioration in hearth-rerated quarity of rife, transrating

into a substantial burden on individuals and
societies

12.

Although OA may affect alljoints, the knee,

hip, and hand are most commonly affected. OA
incidence and prevalence has increased over recent
decades and this is generally attributed to aging
of the

population and rising prevalence of obesity 3,4.
ln
addition, occurrence of OA among younger active
people has been reported to be increasing 3,5.
The
rising incidence and prevalence of OA implies that
its
burden will increase and impose significant pressure
on healthcare systems worldwide. An upto_date and
accurate estimate of the burden of OA and its burden
in relation to other diseases can aid informed decision_

making by health authorities. ln addition, monitoring
and comparison of the country-specific burden would
provide useful insights to assess health systems,
performance and benchmark a country against
others.

However, to do so, consistent and comparable
data

across diseases and geographies over times are

required. The Global Burden of Disease (GBD) Studyo
aims to respond to this requirement by estimating
comprehensive and internally consistent estimates
of
mortality and disability from major diseases, injuries,
and risk factors. ln the latest iteration of the GBD study,

+

*

GBD 2015, the burden of 31S causes including OA
has been estimated for 1g5 countries during 1gg0_
2015 (GBD 2015 DALys and HALE Coilaborators
2016, GBD 2015 Disease and lnjury lncidence and
Prevalence Coltaborators 2016, GBD 201S trlortality
and Causes of Death Collaborators 2016).

Osteoarthritis

is the second most common

rheumatologic problem and it is the mostfrequent joint
disease with a prevalence of 22% to 39% in lndia.1,3

OA is more common in women than men, but the
prevalence increases dramatically with ags.r,z,s
Nearly,

45% of women over the age of 65 years have
symptoms while radiological evidence is found inTO%
of those over 65 years.z,+,s OA of the knee is a major
cause of mobility impairment, particularly among
females.2,s OA was estimated to be the .lOth leading
cause of nonfatal burden.2,a

Self report surveys may not accurately estimate OA
as there could be unknown cases in the community.o

There are few studies of OA that have used a
radiological classification of disease. X_ray findings
do
not always match symptoms, but prevalence based
on radiography is probably a reasonable population
estimate.T OA of the knee is more prevalent as per
the literature available.T

The primary goals of OA therapy are cantered on
controlling pain; improving, preserving, or both, joint
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,rtction and mobility; and improving health_related
quality of life-but not on reversing the disease process.
Current treatment options of OA consist of both non_

pharmacological and pharmacological modalities.
Non-pharmacological therapy that consists of patient

education and physical/occupational therapy is a
primary component of OA management, either

sectional study which is aimed to effect of intra articular

injection of corticosteroid in the patients with
osteoarthritis of the knee.
MATERIALS AND METHODS

rendered alone or in combination with pharmacological
treatment. The several options for pharmacological

Study population:Adult patients of age between 40 yrs

treatment include acetaminophen, nonspecific

to 75 yrs with grade I and ll Osteoarthritis knee

NSAIDs, and COX-2 specific inhibitors. Many of these
drugs, however, are beset with serious slde effects.
For patients with severe OA not responsive to medical

admitted under the department of orthopaedics at Dr.
KLES Prabhakar Kore Hospitals were considered as
study population.

treatment, nonsurgiLal interventions such as

METHODOLOGY

viscosupplements and injectable compounds that
mimic healthy synovial fluid or surgical interventions
are two liRely options. The former, however, have not
been shown unequivocally to be effective.T

v lntraarticular (lA) corticosteroid

injections have been
used for decades in clinical practice for pain relief and
control of local inflammation in OA (4_10), although in
two recent studies, no predictors of response could
be identified {11, 12).lA corticosteroid injections are
part of the treatment paradigm suggested in the
American College of Rheumatology (ACR) practice
guidelines for the treatment of knee OA (13). However,
this practice is still controversial because there is fear
that these injections, especially when used repeatedly

as long-term treatment, could promote joint

,-

Need for the study: Since there is a scarcity of available

studies in this context, huge scope is there for
research. Current study is a hospital based cross

destruction and tissue atrophy (14-16). Conversely,
studies both in vitro and in vivo in experimental models
have shown that corticosteroid injections can, in fact,
\educe progression of structural changes (17_21).
Published studies of the longterm effect of lA steroid
injections on knee OA are very scarce. Moreover, there

are no studies on the functional impact of these
injections based on validated instruments, such as
the Western Ontario and McMaster Universities OA
Index (WOMAC) (22). Finally, no structurat or
anatomical evaluation, which is now feasible in OA,
as suggested by many investigators (23_2g), has yet
been performed to direcfly address the question of
whether steroid injections induce joint structure
damage.

The subjects were selected based on inclusion and
exclusion criteria. Stu{V wap conducted over a period
of 6 Months. Once the patient's signs in the informed

consent. History and examination to be recorded as
per the proforma. Patients affected knee was injected
with 80mg of triamcinolone afterthe examination and
follow ups had done at 2 weeks, 6 weeks, 3months
and 6 months. Procedure was done under aseptic
precautions with antibiotic cover
Results: Total no of cases -75

Tablel: Descriptive analysis of Age in study population
(N= 75).
Parameter

t SD

Mean

Median

Min

Max

95% C.r

Lower Upper
Age

58.96

t

9.58

60.00

The mean of age was 58.g6

40.00

t

75.00

56,76

61,16

9.5g. Minimum age was

40 and maximum age was TS. (gS% Cl 56.76 to 61

(Tablel

.1

6).

)

Table2: Descriptive analysis of gender in the study
population (N=75)
Gender

Frequency

Percentages

Male

35

46.70%

Female

40

53.30%

Among the study population 35(4670%) people were

males and remaining 40(53.30%) people were
females. (Table 2 & Figurel )
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-ONCLUSION
pain r"elief for the
lntreart!culai cotlicosteroiti gives
patients up tc '10 weeks for knee elsteoarthritis
This is
(Kellgren La\r,'rence grade 1 &2) classification'
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more convenient for patients when
effectiveness
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capsule Endoscopy : 50 cases in KLES Hospital, An Audit
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ABSTRACT
Capsule endoscopy is a diagnostic modality used for visualization of the small bowel internal anatomy. There
is a myriad of indications meriting the need for capsule endoscopy. This article presents an audit of the 50
cases on whom capsule endoscopy was done and its findings. It also illustrates the role of capsule in early
diagnosis and further tre-atment.

KEYWORDS: Capsule endoscopy, chronic diarrhea, Obscure GI Bleed, Ulcerative colitis, Crohn's disease,
Coeliac Disease
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INTRODUCTION

endoscopy were analysed in the study. They were

Wireless capsule enteroscopy (also known as capsule
endoscopy, wireless endoscopy, and the "pill cam")

selected for varying indications.

is a relatively new method of diagnosing diseases
within the Gl tract. Since its introduction a few decades

ago, the technology is evolving continuously with
development of new concepts.
It is safe, easy to perform, non-invasive and does not

There are very few contraindications to the use of CE
and most of them are relative.
1. Cardiac pacemakers and implantable cardioverter-

defibrillators
2. Small bowel obstruction

require sedation.

3. Swallowing disorder.

The main indications are -

4. Pregnancy and small children.

1

Limitations of the capsule are few. The capsule is only

. Obscure gastrointestinal bleeding.

2. Inflammatory bowel diseases: Crohn's disease and
Ulcerative colitis.

3. Suspected small bowel malignancy

Capsule endoscopy procedure

4. Coeliac disease.

5. Polyps: lnherited polyposis syndromes such

a diagnostic modality and pathologicaltissue cannot
be obtained. There is a rare risk of capsule retention
necessitating surgical removal.

as

Peutz-Jeghers syndrome.
6. Drug induced gastroenteropathy
7. Unexplained abdominal pain

We hereby present our fifty cases and the role of
capsule endoscopy and its efficacy to diagnose
patients with small bowel symptoms.

Materials and methods

Fifty cases of our unit who underwent capsule

Patients were allowed liquids on the previous night.
Bowelwas prepared by administering 2 L polyethylene-

glycol-based solution. The next morning, patients
swallowed the capsule between 0g:00 and 10.00 am.
They were nil per oral for subsequent 4 hours.
The given capsule, Rapid by PillCam video capsule
endoscopy measures 11 mm x 26 mm. It is composed
of a white light-emitting diode for the light source, lens,
imaging chip, batteries, and a radio transmitter with
internal antenna. The image field is 140" and x g. The
camera takes two images per second as it sweeps
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to eight lead sensor
the intestine and transmits these
arranged in a specific manner and taped to

arrays,
to a recording
the anterior abdominal wall, connected
the
completed'
device in the belt. Once the study was
with reporting
images are downloaded to a computer
(Rapid' Given
and processing of images and data
lmaging, Capsule Company) and analyzed'
fields such as
Patients are advised to avoid magnetic
resonance imaging, and metal detectors

magnetic
until the capsule is excreted in the stool'

The images were interpreted by the gastrointestinal
consultant and trained technician'
Patients were monitored till capsule excretion'

L

pseudodiverticula and jejunal strictures which are
characteristic of Crohn's disease'
Some of the uncommon findings, revealed an ectopic
obscure Gl
varix in the proximal jejunum in a case of
disease
bleed. The patient was a case of chronic liver
secondarY to ethanol abuse'

Gl bleed
One of the patients presenting with obscure
was noted to have portal hypertensive enterocolopathy
further
unusual finding. He was advised TIPS for

an
management.

A patient presenting with chronic diarrhea was

in the
interestingly found to have diffuse nodularlty
was
terminal ileum, pathology inconclusive' Patient
treatedwithanti-lBDtreatmenttowhichheresponded

Patient Profile

well.

Of
The demograph)cs of the patients are as noted'
21 ' Age
the 50 patients, males were 29, females were
of patients ranged between 34 to 76'

Surprisingly, a case of severe hookworm infestation
under
was also detected while investigating for anemia
Patient had repeatedly normal stool

The indications were as follows-

examination.

Number

lndications

i

.

evaluation.

The results were normal in 17 cases

19

Findings

Chronic Pain abdomen

17

Sl ulcerations (ejunal)

Chronic Diarrhea

10

AV malformations

3

Crohn's Disease

4

Suspected IBD

I

Coeliac disease

2

Anemia under evaluation

Bleed

The most common indications for capsule endoscopy

pain
was Obscure Gl bleed followed by Chronic
abdomen. Other indications were chronic diarrhea'

\

Numbers

Obscure Gl Bleed

active Gl bleed and susPected IBD'

20(7)
2

1

Ectopic varix

1

Hookworm infestation

1

lleal nodularitY
Portal Hypertensive enterocolopathy

I
1

Results

Small bowel ulcerations were the most common

DISCUSSION

finding most likely involving the jejunum'

and are
Small bowel lesions are difficult to diagnose

Two of the patients'capsules revealed diffuse blunting

of the villi which was highly suggestive of coeliac
disease.

Capsule also revealed AV malformations in two
patients.

Crohn's disease was diagnosed in four of the cases'
It was also helpful in identifying jejunitis' ileitis'

^Ar*rrr*

Lifeline,

xxxv 20l

B

not easily accessible for imaging because of
anatomical inaccessibility of this region by the
conventional diagnostic modal ities'

X-ray
The available imaging tools of small intestine of
Small
studies that is, small bowel follow through'
(CT)
scan'
bowel enema, computed tomography
99 m
enteroscopy, angiography, and technetium
Dr' Gavriet
labeled red blood cell (RBC)scan' ln 1981'

developed a device by the name of mouth to anus
(M2A) capsule which had a camera to visualize a small
intestine after being swallowed by the patient.

endoscopy for the diagnosis of small bowel
lesions? Shi Jie Wei Chang Bing Xue Za Zhi (ying
Wen Ban). 2006; 12(24): 3906-1 0.

In our study, capsule endoscopy has shown to be

5.

Pennazio IM, Eisen G, Goldfarb N, ICCE. ICCE
consensus for obscure gastrointestinal bleeding.
E ndoscopy 2005;37 :1 A4O-S0.

6.

Lewis BS, Swain P. Capsule endoscopy in the
evaluation of patients with suspected small
intestinal bleeding: Results of a pilot study.
Gastrointest Endosc 2002;S6:34g-53.

7.

Mishkin DS, Chuttani R, Croffie J, Disario J, Liu J,
Shah R, ef a/. ASGE Technology Status Evaluation

useful in diagnosing small boweldiseases. lt has been
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A Case of Completion Cholerystectomy for Residual Cholelithiasis
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MRC, Belagavi' India
Department of G.neralSrrrgery, KAHER, J N Medical College, KLES Dr. Prabhakar Kore Hospital &
S

ABSTRACT
Cholecystectomy is the most common surgery for symptomatic gallstone disease. Cholecystectomy in an
inflammation
acute setting is surgically challenging.. Poor visualization during laparoscopic surgery, severe
gallbladder
and dense adhesions in the acute phise of the disease, excessive bleeding, and confounding
to
morphology are the reasons for incomplete resection of the gallbladder or division of the cystic duct close
in
the
the-gallbladderto avoid iatrogenic common bile duct injury. Here we present such a case of cholelithiasis
remnant gall bladder and'its further

J

1'

management.

t

KEYWoRDS : cholecystectomy
CASE REPORT

A 45 year old female presented with complaints of
recurrent pain abdomen since 2 months Post-prandial
bloating sensation, nausea, decreased appetite.

Patient gives history of similar illness in the past, 5
years back when she was diagnosed with empyema
gallbladder for which she underwent laparoscopic
converted to open subtotal cholecystectomy in 2013.

The patient had recurrent admissions aftenvards for
pain abdomen and was advised surgery'

I

e

b*

'j

The patient

then

underwent comPletion
cholecystectomY where

Post-operative period was
uneventful and the Patient
was discharged.

the residual gallbladder
was excised.

No history of medical illness.

L'

Onclinicalexamination, patientwasvitallystable,with
no pallor or icterus. Per abdomen was soft, with mild
tenderness in the right hypochondrium and epigastric
regions. Right subcostal scar present.
ln investigations, liverfunction tests were within normal

limits.
CECT abdomen showed residual gallbladder with few
calculi largest measuring 7x6mm. Common bile duct
was mildly dilated in its proximal and mid portions with
no calculus noted.
MRCP showed gall bladder with few inclusion defects
largest measuring 6x5mm suggestive of cholelithiasis
with mild dilatation of proximal and mid CBD.

A*rrr*
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DISCUSSION
Cholecystectomy is the most common surgery for
symptomatic gallstone disease. Cholecystectomy in
an acute setting is surgically challenging. The timing
of the surgery is very important. h/any patients with
acute cholecystitis do not seek surgical help in time.
ln such cases, delay can cause adhesions and the
local anatomy will be obscured

1.

Cholecystectomy in

the later part of the acute phase can lead to
bleeding, duct injury. Unfortunately in
some situations such as empyema, gangrene and

complications

-

perforation, cholecystectomy will have

to

be
undertaken even in the later part of the disease. When
the anatomy is obscured, the partial cholecystectomy

Jecomes important. ln most cases, the cystic duct
obliterates on its own and the remnant of the gall
bladder undergoes fibrosis. ln this particular case,
calculi developed in the remnant gall bladder and the
patient had to undergo completion cholecystectomy2'
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Recurrent Peptic Ulcer Perforation
A Case Report

S C Metgud, Vishranla S Aithal, A S Godhi, V M Pattanshetti, Amit Ammanagi, Nitin, Prashanth, Azam
Department of General Surgery KAHER, J N Medical College, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India

ABSTRACT
Peptic ulcer (PU) perforation is a serious problem that leads to high complication and mortality rates. With the
advent of proton pump inhibitors and anti H.pylori regimens, majority of the peptic ulcers have been managed
medically. Despite it, the incidence of complicated peptic ulcers, though reduced, is still high, mainly attributable
to lifestyle habits, use of NSAIDs and other assocjated risk factors. We report the case of a lady who having
undergone surgery previously for peptic ulcer perforation, presented with a recurrent perforation.
KEYWORDS-:- Peptic

\-

U

lcer Perforation

CASE REPORT
A 52-year-old otherwise healthy lady, presented with
complaints of pain abdomen and vomiting of three days
duration. The pain was sudden in onset, progressive

evidence of ascites. The bowel sounds were present.
Per rectal examination was normal.

in nature and diffusely present over the abdomen, with

Her laboratory workup did not reveal any abnormalities.

no aggravating or relieving factors. Vomitus was non-

bilious, not blood stained, about 2-3 times per day
since the past three days. There was no h/o fever,

constipation, diarrhea, burning micturition and
yellowish discolouration of skin or eyes. She was
referred to our hospital as a case of suspected
intestinal obstruction.
She gave h/o chronic pain killer intake for multiple joint

pain. No h/o alcohol or tobacco abuse.

\_

umbilical region. The liver dullness was obliterated.
There was no palpable mass or organomegaly or any

Patient gave h/o previous surgery done around 20
years ago for a peptic ulcer perforation. She had no
medical comorbidities like Diabetes Mellitus, Systemic
Hypertension, Bronchial Asthma, Tuberculosis or
Epilepsy.

The patient consumed a mixed diet. Her bowel and
bladder habits were regular. Sleep was undisturbed
and appetite normal prior to the onset of present
symptoms. No history of significant weight loss. Her
menstrual cycles were normal and regular.
On examination, she was conscious, oriented and
vitally stable. There was tenderness diffusely present
over the abdomen, with guarding in the epigastric and

A*rrr*
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A contrast enhanced CT was performed which
showed presence of pneumoperitoneum with mild to
moderate degree free fluid in the peritoneal cavity.
Patient was scheduled for an exploratory laparotomy.
An upper midline incision was made and the abdominal

wall opened in layers. About one to two litres of bile
stained peritoneal fluid was aspirated. Fibrous
adhesions were noted between the omentum, prepyloric region of the stomach, first part of the
duodenum and inferior surface of the liver. No obvious
perforation was visible in the initial survey, After
dissecting the adhesions, a 1x1cm pre-pyloric
perforation was identified.

dimple closure of the defect with Graham's patch was
done. Thorough peritoneal lavage was given. Afeeding
jejunostomy was made. Drains were placed in the
pelvis and sub hepatic region. Patient was managed
post operatively with a course of lV antibiotics and
analgesics and supportive therapy. The patient
recovered in the subsequent days. She was given a
murse of anti H.pylori regimen post recovery.
DISCUSSION

Despite having measures to manage acid peptic
disease medically, the complication rates remain
unchanged. This has been attributed to nonmodification of the lifestyle, continued smoking and
alcohol abuse, concurrent use of several NSAlDs,
simultaneous use of corticosteroids, anticoagulants
with the

NSAlDs.

who were over 70 years of age in a study done by
Tsugawa et al 3.

This case is being reported as we believe that the
perforation has recurred at the same site as the
previous perforation (due to the adhesions noted)
which is not commonly seen in routine clinical praclise.

We also want to emphasize on the importance of
counselling the patients for lifestyle modifications and
avoidance of chronic NSAID and other ulcerogenic
drug usage to prevent recurrence of peptic ulcers and

its associated complications.
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Familial Multiple Phaeochromoqftornas in Children
Successful Management in Twm Siblings

:

K Mahesh Kamate, MVPatil, Manjunath C Patil,Viftrant Ghatanatti,
Dynanesh K, Pawan M, Anil Bilagi, N S Mahantshetti
Department of Paediatric Surgerf, KAHE& J N Medical College, KLES Dr. Prabhakar Kore Hospital & MRC, Belagavi. India
Santosh B Kurbet,YikramNagathan, Bhagyajyothi

ABSTRACT
Phaeochromocytomas are a rare tumours which occur in children, which secrete excessive catecholamines,

rare are multiple lesions and are still rarer in a family. Here we had multiple phaeochromocytomas in two
brothers who were diagnosed, medically managed, optimise-d and tumours surgically excised to achieve cure.
KEYWORDS: Familial phaeochromocytomas, Sympathoadrenal tumours

INTRODUCTION

\

Pheochromocytomas are catecholamine secreting
tumours arising from chromaffin cells in the
sympathoadrenal system. These are less common
in children, but still produce the same devastating
effects as in adults. The symptoms are due to high
catecholamine secretion and due complications as in
our cases. Diagnosis is by estimation of high
catecholamines and their metabolites in blood and
urine. Localisation studies are done to look for exact
site of the tumour and multiplicity. Optimisation of the
patient is done with control of BP with rehydration, and
then surgical resection is done to achieve cure.

approach.(Fig 2) The organ of Zukherkandl tumourwas

first excised with ease, but while removing the rt
adrenal tumour,vein snapped from inferior vena cava
leading to massive bleeding and was subsequently

controlled with klatinsky clamps and 6'0 prolene
sutures. The child had persistent hypertension after
surgery, hence post op MIBG was done which was
normal. The BP came to normal values after several
weeks and now doing well in followup at 6 years.
w:w{

CASE REPORTS
The first case was a 7 years old boy who presented
with left dense hemiplegia with altered sensorium and
persistent hypertension. CBC, RFT, LFT were within
normal limits. Ulkasound showed rt-adrenal and organ
of Zukherkandl tumours. Urinary-VIvlA and
metanephrines were raised. MIBG was not done
because of inavailability and poor-condition of the
patient to be shifted out of station. The child undenryent
contrast enhanced computed tomogram(CECT)
abdomen to look for extra-adrenal sites and
metastasis.(Fig) The child underwent control of BP
over a period of two weeks by drugs phentolamine,
phenoxybenzamine, propanolol and adequate
hydration. The child was prepared for surgery and
u nderwe nt
tra nsabd om ina l-tra n sperito neal
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Figure showing cect, tumours and followup photograph

The second case was a 8 year old boy the younger
sibling of first patient who came with complaints of

Y

r.-

recurrent abdominal pain and vomiting. Patient was
in altered sensorium since 10 days, admitted
elsewhere, referred here' On examination had
persistent hypertension of around 180i130 mmHg,
Echo done outside sowed LVH, 60% ejection fraction
with normal LV systolic & diastolicfunction. The CECT
abdomen showed bilateral phaeochromocytomas in
both the adrenals. The child underwent laparoscopic
inital approach and then open surgical resection of
both the tumours under general with epidural
anaesthesia, arterial & central lines, rt adrenal tumour
excision and left phaeochromocytoma excision was
done sparing adrenal gland' Postop period was
uneventful. ln the second child BP normalised in 2 days
and is doing well in follow up period of two months'

The 24 hr measurement of urinary catecholamines
(>100 mg), metanephrines(>7 mg), and VMA(>1.3
mg) is the best diagnostic test. Plasma
catecholamines above 2000 pg/ml confirm the
tumour.a Localisation of the tumour is performed by
(CECT) contrast enhanced computed tomography
(CT is better in older age & suspected metastasis)or
magnetic resonance imaging MRI (demonstrates

DISCUSSION

h:stopathological analyses, 102 were benign, 29 were
potentially malignant, 8 were malignant, and of the

Pheochromocytoma is a rare catecholamine
producing tumor arising from chromaffin tissue.
Pheochromocytomas may be associated with MEN
lype-2, Von-Hippel-Lindau disease or
neurofibromatosis.l'2'3 About 10o/o of these occur in
children, with incidence of 1 in 5,00,0000 children,
and upto one-third of them may have multipletumours.2'3 Average age of presentation in children is
11 yrs(6-14 yrs), male to female ratio is 2:1. Bilaterality
is reported to be as high as 24to70o/, in children unlike
7% in adults and can be familial in our cases'2'3 Extra-

adrenaltumours are twice as prevalent in children as
.tumour of ten' does not hold
in adults.3'a Hence the
true anymore.

!

Their prevalence is estimated al0-1o/o to 0'6%, and
80% to 85% of them arise from the adrenal medulla.
Tumours of the adrenal medulla predominantly
secrete norepinephrine over epinephrine, whereas the
adrenal medulla normally secretes 80% epinephrine.
The catecholamines give rise to sustained or
paroxysmal hypertension, along with symptoms of

headaches, palpitations, profuse sweating,
breathlessness, anxiety, chest pain, nausea, vomiting,
tremors, and paraesthesia. ln severe cases, a patient
can present with myocardial infarction, heart failure,

pulmonary oedema, arrhythmias, or intracranial
haemorrhage. Diagnosis is established by measuring
the levels of catecholamines in the urine or blood.

intermediate signal intensity on T1 weighed images)'6'7
Scintigraphy(l31 I MIBG) may be a valuable in detection
of extra-adrenal lesions and metastasis. PET scanning

with fluorodopamine is newer investigation'
Occasionally, a incidental phaeochromocytoma may

child after imaging
studies for other conditions.6'7 ln a largest study of
1,67,702 adrenal specimens over 16 yrs of
be detected in'an asymptomatic

malignant group 25o/o were bilateral.5

The treatment is stabilisation of blood pressure and
then surgical excision. ln the past high mortality was
related to hurried surgical resection without control of
hypertension. Better understanding of the condition
and control of BP preoperatively has reduced
perioperative mortality from 45 % to 10 %. First, the ablockers are used, and then R- blockers to control
hypertension along with fluids. Despite a good control
of BP preoperatively, sudden fluctuations are known,

and are controlled by sodium nitroprusside and
nitroglycerine. Surgically first the adrenal vein is
ligated, and then tumour is excised' All patients
undergo follow up to confirm normalisation of
catecholamines. Long term follow-up neccessary for
the possibilty of metachronous occurance or occult
metastasis.l'2'3

CONCLUSION
Unusual presentations such as stroke may be due to

phaeochromocytoma in a child. Careful search for
familial occurrence, multiplicity and optimization is
importantfor better results with surgery. The disease
is a curable condition hence early and appropriate
diagnosis, optimisation and surgical excision achieves
good results and cure in such children.
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pheochromocytoma: The [/ayo Clinic experience.
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ofVogt-Koyanagi-Harada Syndrome with
Rare Initial Ocular Presentation

Bhagyajyothi Khanagavi, fuchana Uppin, Arvind T"rrgi, Rekha Mudhol, Mahesh Magdum, A Y. Yakkundi, Chetana\7arad, Nilesh Kumar
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ABSTRACT
VogtKoyanagi-Haracla Syndrome also known as uveomeningoencephalitic syndrome is a multisystem disease
of presumed autoimmune cause affecting pigrnented tissues of the body. The syndrome presents with a
systemic viral infection like prodromal phase then uveitis, convalescent and chronic phases. Here we present
a case with primary predominant uveitis features in known case of Vogt-Koyanagi-Harada Syndrome.

KEYWORDS: Vogt-koyanagi-Harada Syndrome, uveomeningoencephalitis, uveitis,
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\ogt-Xoyanagi-Harada Syndrome presents with

a

systemic viral infection like prodromal phase, few days
to weeks following which comes the bilateral uveitis
phase, which goes into a convalescent-phase which
lasts for several months. History of any ocular trauma
or surgery must be ruled out before the diagnosis can

be made. lf diagnosed early and proper medical
therapy is given, the prognosis tends to be good. We
are here reporting a case which presented to the
ophthalmologists with bilateral uveitis with exudative
retinal detachment.

CASE REPORT

facial puffinesi and weight gain and was referred to a
rheumatologist for changing the treatment to steroidsparing agents, and she was put on a tapering dose

of

steroids(25m9/day) and was started on

Azathioprine(100mgiday) and referred to us forfurther
follow-up.
Ocular examination revealed VisualAcuity of 6i18 in
both eyes with BCVA being 6/9(p). IOP was 14.2 and
13.5 mmHg in right and left eye respectively. Anterior

segment examination of both eyes on slit lamp
biomicroscopy revealed no abnormality but dilated
evaluation of lens revealed a developing posterior
subcapsular cataract, more in the right eye than the
left. Fundus Evaluation revealed multiple fociof healed

A27-year-old female was referred to ophthalmology
.{epartment with a diagnosis of Vogt-Koyanagi-Harada

choroiditis patches with diffuse atrophy of retinal
pigmentary epithelium, revealing'Sunset Glow

Lyrrdrome(VKH), already on treatmentfor last 1 year.
The patient first noticed diminution of vision in both

Appearance'. Systemic Examination revealed no skin,

her eyes 1 year back which was gradually progressive
and associated with mild ocular pain and redness. Her

medical history was unremarkable. Family history was
not significant. She consulted an ophthalmologist for
her symptoms and was diagnosed to have Bilateral
retinal detachment which was further confirmed to be

Exudative Retinal Detachment on OCT, and a
diagnosis of lsolated Ocular VKH Syndrome was
made and was started on steroids (45 mg/day which
was tapered weekly by Smg till Smg/dayand then again
escalated to 45mg/day)for past

1 year. She

developed

auditory or neurological abnormalities.
According tc the'Revised Criteria' set by lnternational
Committee of Nomenclature, the case met with 3 of

the 5 specified criteria and was diagnosed to have
Probable VKH Syndrome in Convalescent Phase.
DISCUSSION

Vogt Koyanagi Harada syndrome is an idiopathic
multisystem autoimmunedisease with antibodies
against the melanocyteltheir tyrosinase-relatedpeptide
wh ich results i n

i

n

?a m mation ofmelanocyte-containin g

tissues (uvea, ear, skin, meninges).

[1] Vogt had
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periphery. The mainstay of treatment is Oral

q

for the
corticosteroid therapy (1mg/Kg body weight)
on the
acute phase and to be tapered depending
agents are
response of the case'[4]Steroid-sparing
of steroid
started in cases developing side effects
signs of severe
therapy. Our patient had developed

V

side effects of corticosteroids like Posterior

puffiness and thus
subcapsular cataract and facial
body weight/
was shifted to Azathioprine 1'5 mg/kg
fair with almost
day. Prognosis of VKH Syndrome is
of 20140 or better'
+O-ggy. cases retaining Visual acuity
poorer visual
while only 7% cases have 20i400 or

outcome, mainly due tg development of the

inflammation
reported the association of poliosis with
uveitis
eye, while Harada described posterior

-v-,

of the
with exudative retinal detachment and Cerebrqspinal
fluid pleocytosisahdKoyanagi associated bilateral

complications.[3,5]
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50 Submucosal Lipomas in 68 Yrs Old Patient With Jejuno-ileal
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A Rare Case RePort
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ABSTRAGT
o/o
and <1o/o for bowel
lntussusception in elderly is extremely rare accounting for 1-5 of total intussusceptions
obstruction due to intussusception.
managing this case,ivhere we found
ln this case report we would like to share our experience in successfully
50 submucosal lipomas in the bowelwall'
past 10 days and had history of passing
A 6g yrs old male patient ,came with c/o pain abdomen an! vomiting
.tright red loose stools(currer.rt jelly).patient was tachycardia and was in dehydratlon. Abdomen was distended

. iitn diffuse guarding.
Llr report showed-Multiple

bowel
intralunrinal lipomas in both small and large bowel with multiple small

intussusceptions.
patient was taken up for surgery(Exp Laparotomy) and there were two active intussusceptions in ileojejunal
and ileocaecal respectively.Resection and anastomosis done.
day 7 patient was discharged'
on days 2 patient was ambulating and days 4 started with liquid diet and on
on HPR there were 50 submucosal lipomas in the bowelwall.
is still rarest of the rare'
lntussusception is very rare in adults,having multiple intussusceptions with 50 lipomas
are in double digit
As per our research there are no articles, where lipomas found in the intussusception
numbers.

KEYWORDS: lntussusception, 50 submucosal Lipomas, complex intussusceptions.
INTRODUCTION

r-

Hunter as "introssuscePtion".

The lnvagination ortelescoping of a proximalsegment
of bowel (intussusceptum) into the lumen of a distal
segment (intussuscipiens)'Usually caused due to lead

Adult intussusception accounts for less than 5% total

point like lipoma.

68 yrs old male patient presenting with pain abdomen

First reported in 1674 by Barbette of Amsterdam and
further presented in a detailed report in 1789 by John

which was colicky in nature ,acute in onset and
suddenly progressive.Associated with bilious
vomiting.Patient gave history of Haematochezia
(current jelly stools). No history of similar complaints
in the past,no history of previous surgeries.Not
associated with co-morbidities.

CASCS,

CASE REPORT

O/E-Moderately built and poorly nourished.PR-110/
min,Bp-100/60 mmhg. Patient was pale.On Per
Abdomen examination-distention present with diffuse
tenderness and guarding.

On Per Rectal examination-There was bright blood
staining.
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lnvestigations were as follows:

CT scan -Multiple intraluminal lipomas in both small
and large bowel
Small bowel intussusception probably involving the
jejunal loop with srnall bowel obstruction.
lleo-ileal intussuscePtion.
Bilateral small kidneYs.
Prostatomegaly.

SURGICAL PROCEDURE
Explorative laparotomy was carried out by taking
midline incision.On exploration there were two active
intussusceptions noted.One in the jejunoileal and one

more in the ileocaecal region.lntussusceptions were
reduced but part of the involved bowel was already in
.ischemic phase.On detailed examination,there were
multiple soft mass palpable through out the involved
bowel .Bowel resection done from distaljejunumtill2l
3rd of ascending colon .Then end to side anastomosis
done.Warm saline wash given an drains placed.

Gangrenous bowelwall

Bowelwith multiple
Lipomas

HPR* Jejunal loop resected contained 20
submucosal lipoma.A zone

of

gangrenous

change of the jejunum associated with
intussusception was present

Although childhood intussusception is considered
idiopathic in 90% of cases, a demonstrable
mechanical cause can be revealed in adult
intussusception in over 90% of cases.
ln almost 90% of the cases of intussusception in adults

are secondary to a pathologic condition that serves
as a lead point, such as lipoma,carcinomas, polyps,
lVleckel's diverticulum, colonic diverticulum, strictures
or benign neoplasms, which are usually discovered
intraoperatively.
Due to a significant risk of associated malignancy,
which approximates 65%, radiologic decompression
is not addressed preoperatively in adults. Therefore,
70 to 90% of adult cases of intussusqeption require
definite treatment, of which surgical resection is, most
often, the treatment of choice.

C+NCLUSION \
Adult bowel intussusception is a rare but challenging
condition for the surgeon. Preoperative diagnosis is
usually missed or delayed because of nonspecific and
often subacute symptoms, without the pathognomonic
clinical picture associated with intussusception in
children. Abdominal CT is considered as the most

sensitive imaging modality in the diagnosis of
intussusception and distinguishes the presence or
absence of a lead point. Due to the fact that adult
intussusception is often frequently associated with
malignant organic lesions, surgical intervention is
necessary. Treatment usually requires formal
resection of the involved bowel segment. Reduction
can be attempted in small bowel intussusceptions
provided that the segment involved is viable or a
malignancy is not suspected.
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Adult Hirschsprung's Disease:
A Rare Case Report of Chronic Constipation
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ABSTRACT
"bondition,but
Hirschsprung's disease is a neonatal
may also present in adolescent and older age groups.
Usually seen in male population as compared to female population.

Through this article we would like to present a case of chronic constipation,where patient
came with.ehronic
pain abdomen with acute exertion. Patient hadn't passed stools past
10 days and passed some stoolwith pc
enema'Her erect x ray showed dilated large colon with fecal impaction. CT suggested
of ? sigmoid volvulus/ ?
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Patient was take up for explorative laparotomy and undenvent resection
of descending colon and sigmoid
colon with left sided end colostomy.
Patient was given oralry on poD2 and on poD 5 patient was discharged.
HPR :ln favour of HIRSCHSPRUNG'S DISEASE.

Though Adult Hirschsprungs is rare, but can be managed successfully
surgically with resection of dilated
bowel with End colostomy. lf the margins are ganglionic then colostomy
closure can be done
KEYwoRDS : Adult Hirschsprung's Disease, Aganglionic segment, Megacolon
INTRODUCTION
Hirschsprung's disease, otheruvise called congenital

aganglionic megacolon is a disease commonly
recognized in the newborn and infants. However, a
few may be missed until adolescent period or even
late adulthood. Adult presentation usually includes

eBlon

recurrent constipation in most cases, requiring enema

for relief of symptoms right from early childhood,
growth retardation, asymmetrically distended
abdomen with visible peristalsis. Few may present
with symptoms in adulthood for the first time.
lncidence of Hirschsprungs disease in new born is 1
in 5000 live births and presenting in adult age group is
less than 1% of total disease population.

S$l*aps$d
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of chronic complaints. Abdominal pain was diffuse
colicky pain which was continuous in nature.patient

had persistent nausea with few episodes of
vomiting.For the similar complaints she was

CASE REPORT

symptomatically treated with enema and laxatives but
patient wasn't relieved of symptoms.

Patient presented with c/o pain abdomen and not
paying stools since 1. 5 years.Constipation was

Patient had social phobia because of the same.

released by PC enema.Symptomswere acute exertion

Patient had 2 children.

Nota Uclo DM,HTN.
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Patine was Hypothyroid and was newly diagnosed.

HPR-Specimen HPR showed characteristics of

OiE-tvloderately built and nourished young female
Vitally stable and was Pale

DISCUSSION

P/A-N4in Distention with conrpressible larEe rnass in

lower abdomen.

P/R-Hard stools
!

nvestigation. Hb-1 0.7 mg/dl,TLC-1 0700

Erect X ray Abdomen:Dilated

large bowel with

fecal

impaction

Hirschsprungs disease.

Since the first reported adult case of Hirschsprung's
disease by Rosin et al in 1950, many more have been
documented with a male preponderance, though few
studies reported mainly female cases.ln a S0-year
literature review by lVlasayuk et al, the mean age at
diagnosis was24.1years with a range of 10 - 73 years;
half of the 229 cases were under 30 years of age as
was the index case.
lndex patient was female of 33 yrs old with complaints
since 1.5 years mainly.

The gold standard for diagnosis is rectal biopsy
showing aga-nglionosis in the myqrteric plexus and
hypertrophied nerve endings. Barium enema may
showthe classical 3 zones butfor ultra-shortsegment
variety, that may not be seen.Post operative HPR is
most diagnostic which will aid in colostomy closure
CONGLUSION

t

" sigmoid

I
J

volvulus/

. Bezoar.

Though adult Hirschsprungs disease is rare,patient
can be managed surgically .Colostomy closure can
be done if the distal stump is devoid of aganglionic
segment.
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Laparoscopic repair of Thaumatic Diaphragmatic Hernia
A Case Report
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ABSTRAGT
penetrating injuries. This is followed by herniation
Traumatic rupture of the diaphragm may occur due to blunt,
missed. once diagnosed, surgical
of the abdominal contents to the thorax. Presentation is often delayed or
present a case of such delayed presentation
repair either by open or laparoscopic means is undertaken. Here we

and its management.
KEYWORDS: DiaPhragm, Traumatic

CASE

REPOPJ

,

'

A 70 year old male patient presented with sudden onset
'1

day with mild
breathlessness. There was no history of associated
vomiting, constiPation, fever.
of diffuse pain in the abdomen, since

On CECT abdomen, a7x5 cm defect was visvalised
in the left hemidiaphragm with herniation of bowel into
the left thorax with collapse of the lung.

There is a history of fall from a height 20 years back
for which he had undergone nailing of fracture femur'
No history of abdominal surgery.
No history of medical illnesses or other comorbidities'

Patient is a non smoker, non alcoholic with no habits'

On physical examination, patient is thinly built and
nourished. Abdomen is scaphoid shape, soft with
minimal guarding. No evidence of pneumoperitoneum
and free fluid. Respiratory system examination showed
decreased breath sounds on the left side.

{l=i

Xray thorax showed gas filled bowel loops in the left

leftthorax.

The patient was taken up for repair of defect via
abdominal approach by laparoscopy' where defect

was visualised posterolateral part of the left
hemidiaphragm with herniation of small bowel loops
through it. The contents were reduced and the defect
closed with polyester suture. As the pleura was intact,
there was no need of intercostals drainage which was
confirmed in the immediate post-op period with X-ray'

A*rrr*
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the hernias are found on the right side.1 To diagnose
traumatic
diaphragmatic hernia a high index of suspicion is
required in patients with a history of trauma and

ij:

The post operative period was uneventful and the
patient discharged with regular followup.

herniated structures may be seen with radiological
investigations such as chest radiographs. CT scan
has now been regarded as the diagnostic radiological
tool of choice. Once the diagnosis is made, operation
is necessary with either open, laparoscopy and
thoraposcopy. The minimally invasive procedures
have proved superior over open approach.

REFERENCES

DISCUSSION
Traumatic rupture of the diaphragm may occur due to
blunt, penetrating or iatrogenic injuries. lnjuries to the
diaphragm may be followed py immediate herniation

of abdominal viscera into the chest. However it is

*

widely accepted that herniation may be delayed. Males
usually outnumber females and only around 13% of
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A Case of Chronic Resistant ITP Managed
By Laparoscopic Splenectomy
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ABSTRACT
ldiopathic thrombocytopenic purpura (lTP), also called immune thrombocytopenic purpura, is an autoimmune
disorder characterized by a low platelet count and mucocutaneous and petechial bleeding. Splenectomy is
selectively indicated for failure of medical therapy, for prolonged use of steroids with undesirable effects. Here

we present such a case of idiopathic thrombocytic purpura with resistant to medical management, successfully treated with laparoscopic splenectomy.
KEYWORDS: t/iopathic thrombocytopenic purpur:t, laparoscopic

:CASE REPORT

\

. 29 year old female patient initially presented with
complaints of excessive menstrual bleeding with
generalised weakness, on evaluation by obstetrician
was found to have thrombocytopenia and was referred
for physician opinion.

splenectomf-

\

transfused with single donor platelets just before
surgery optimising the platelet count at l lakh/mm3
.

The patient underwent laparoscopic splenectomy
under general anesthesia. lntra-operative and
postoperative period was uneventfulwith no bleeding
manifestations.

Physicalexamination did not reveal splenomegaly or
hepatomegaly.

Post-operative platelet counts increased dramatical ly
to 3 lakhs/mm3 and patient was discharged.

Complete hemogram revealed normocytic

DISGUSSION

hypochromic anemia with thrombocytopenia with
platelet count of 35000/mm3. Viral causes of
thrombocytopenia were ruled out. Diagnosis of ITP
was made.
Due to the severely low platelet count, the patientwas
managed initially with RDP transfusions and oral

prednisolone started.

.'The patient has had repeated admissions for similar
rmplaints along with bleeding gums and petechial
\--.rshes with recurrently dropping platelet counts to as
low as 5000/mm3 requiring further RDP transfusions
and higher doses of oral steroids on each admission.

,

Over the course of next six months, the medical line

of management included thrombopoietin analogues
and azathioprine and lV lg inspite of which there was

no improvement in both platelet count and the

associated symptoms.
Then patient was diagnosed to have chronic resistant
ITP and decided to undergo splenectomy.

Pre-operatively the patient was administered
pneumococcal, meningococcal and influenza
vaccines and after two weeks, the patient was
prepared for laparoscopic splenectomy and

ldiopathic thrombocytopenic purpura (lTP), also called
immune thrombocytopenic purpura, is an autoimmune

disorder characterized by a low platelet count and
mucocutaneous and petechial bleeding. The low
platelet count occurs due to premature removal of
platelets opsonized by antiplatelet immunoglobulin G
autoantibodies produced in the spleen. This clearance
occurs predominantly in the spleen and liver. Patients
with platelet counts less than '10,000/mm3 are at risk
for internal bleeding. Children often present at a young
age with sudden onset of petechiae or purpura several
days to weeks after an infectious illness. ln contrast,
adults experience a more chronic form of disease with
an insidious onset. Splenomegaly is uncommon with
ITP in both adults and children. Splenectomy is
selectively indicated for failure of medical therapy, for
prolonged use of steroids with undesirable effects and
in selected cases after first relapse. Splenectomy is
an effective option for refractory ITP and provides a
permanent response without subsequent need for
steroids in75o/o to 85% of patients.
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Abstract
Background: Stroke is one of the leading cause of premature death globally. Early identification of
ischaemic stroke is crucial. Neuro-Imaging techniques have been indispensable to distinguish between these
Ischaemic and haemorrhagic stroke but infrequently available in rural areas. To overcome these difficulties
and to enhance clinical bedside diagnosis, clinical scores have been developed. The most commonly used
ones include Besson score (BS), Greek score (GS) and Siriraj score (SS). We aimed to identify the best
among these scores
Methods: A cross sectional study was conducted on patients with stroke admitted in KLES Dr Prabhakar
Kore Hospital and Medical Research Centre, Belagavi from Jan 2016 to Dec 2016.The diagnosis of stroke
was entertained after fulfilling WHO definition of stroke by the patient. They were then scored according to
the scoring systems and validity tests of these scores were obtained by comparing it with neuroimaging.
Results: 61 patients (42 patients (68.85%) ischemic stroke and 19 patients (31.15%) hemorrhagic stroke)
were included in our study. For hemorrhagic stroke GS had the highest specificity (97.62%) while SS had
the highest sensitivity (78.95%). For ischemic stroke BS had the highest specificity (94.74%) while SS had
the highest sensitivity (80.95%). SS was better tool in identifying stroke type in our study [AUC (0.902)].
Conclusion: We found SS was a better scoring system for both types of strokes although all have certain
limitations. Hence we feel neuroimaging is the still the best in differentiating the type of stroke.
Keywords: Besson score, Greek score, Siriraj score, stroke.
Introduction
A stroke, or cerebrovascular accident, is defined
as abrupt onset of a neurologic deficit of vascular
origin. World Health Organization defines the
clinical syndrome of “stroke” as, “rapidly
developing clinical signs of focal (or global)
disturbance of cerebral function with symptoms
lasting 24 hours or longer or leading to death, with
no apparent cause other than vascular origin”.1

Stroke is the third leading cause of premature
death globally and is associated with up to 5.54
million deaths every year, two thirds of which
occur in resource poor countries.2 According to
the India stroke factsheet updated in 2012, the
estimated age-adjusted prevalence rate for stroke
ranges between 84/100,000 and 262/100,000 in
rural and between 334/100,000 and 424/100,000
in urban areas.3
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Thus, cerebrovascular disease is a huge public
health problem imposing both as a large disease
burden and a large economic burden on our
country.4 Incidence of stroke varies considerably
from country to country. Stroke is an illness of
escalating socioeconomic importance, especially
among the ageing population.
The poor are increasingly affected by stroke,
because of both the changing population
exposures to risk factors and not being able to
bear the expense for stroke care. Majority of
stroke survivors continue to live with disabilities,
and the costs of ongoing rehabilitation and long
term-care are largely undertaken by family
members, which impoverish their families.6, 7
Stroke is divided into two main subtype’s
ischemic or hemorrhagic stroke. Most strokes
(87%) are ischemic strokes. Accordingly, stroke is
also an important cause of morbidity and long
term disability, up to 40% of survivors are not
expected to recover their independence and selfcare.8
Early identification of ischemic stroke is crucial as
it leads to earlier antiplatelet initiation with
aspirin. Imaging techniques such as computerized
tomography (CT) scan and magnetic resonance
imaging (MRI) have been valuable in this regard
to distinguish between these subtypes. Quite
unfortunately, in developing countries like ours,
where a large group of the population is below
poverty line and dwelling in rural areas, do not
have access to these facilities, and even if
accessible most of them find it unaffordable.
To overcome these difficulties and to enhance
clinical bedside diagnosis, clinical stroke scores
have been developed. The most commonly used
ones include the Guy's hospital score (GHSS), 9
the Besson score (BS), 10 the Greek stroke score
(GSS) 11 and the Siriraj stroke score (SSS).12
These scores can be potentially used identify the
stroke subtypes. While these scores are not more
accurate than neuro-imaging, they are simple,
cheap and practical. However, their validity in the
diagnosis of stroke in resource poor settings
remains debatable.

2018

This impelled us to identify clinical scoring
systems in distinguishing between hemorrhagic
and ischemic stroke.
Methods
The present study was conducted in a tertiary care
hospital at Belagavi. It was a hospital based crosssectional study for a period of one year from
January 2016 to December 2016. A total of 61
patients with stroke (ischemic and hemorrhagic)
were studied.
Selection criteria
Inclusion Criteria
 All patients of stroke >18yrs of age
admitted in the department of medicine
with the diagnosis of stroke (according to
WHO criteria as “Rapidly developing
signs of focal (or global) disturbance of
cerebral function, leading to death or
lasting longer than 24 hours , with no
apparent cause other than vascular”)
 Neuroimaging
showing
intracerebral
hemorrhage or cerebral infarction
Exclusion Criteria
 Patients with stroke due to other causes
such as space occupying lesions, trauma
 Patients receiving anticoagulant therapy
 Patients with SAH (traumatic)
The patients who fulfilled the selection criteria
were informed about the nature of study and a
written informed consent was obtained. In case of
comatose patients, the relatives / caretakers were
informed about the study. The patients/caregivers
expressing their willingness to participate in the
study were enrolled after obtaining a written
informed consent.
Data collection
The selected patients’ demographic data such as
age and sex were recorded. History of other comorbid conditions such as, hypertension, diabetes
mellitus, previous stroke, personal history such as
habits of alcohol consumption, smoking, were
noted. A thorough physical examination was
conducted for vitals (pulse rate, blood pressure
and respiratory rate) followed by systemic
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examination. The diagnosis of stroke was
entertained after fulfilling WHO definition of
stroke by the patient. These findings were noted
on a predesigned and pretested proforma.
Venous blood samples (10 mL) were collected
immediately on admission from the selected
patients
and
were
subjected
following
investigations.
 Hemogram (CBC)
 X-ray chest
 12 lead ECG
 CT/MRI
Calculation of various stroke scores
The stroke scores were calculated from this data.
The scoring systems are adapted from existing
literature and are detailed in Table 1, 2 and 3. The
inferences of the scoring systems were “ischemic
stroke,” “hemorrhagic stroke,” or uncertain,
except in the BS where the inferences were
“ischemic stroke” and “non-ischemic stroke.”

The youngest patient was 33 years old and the
oldest was 82 years. The mean age of stroke was
59.15. There were 45 (74%) were males and 16
(26%) were females. Table 4 shows the calculated
sensitivity, specificity, positive predictive value
(PPV), and negative predictive value (NPV) for
the diagnosis of Ischemic stroke. GS and SS were
taken into consideration to calculate the same for
hemorrhagic stroke. It was noticed that when it
came to ischemic stroke the highest sensitivity
was for SS (80.95%) and highest specificity was
for BS (94.74%). For hemorrhagic stroke the
highest sensitivity was for SS (78.95%) and
highest specificity for GS (97.62%)
We attempted the plot the ROC curve for all the 3
data sets using neuroimaging as the criteria value.
Area under the curve (AUC) was estimated for
each GS, SS and BS which revealed highest AUC
for SS- 0.902 followed by BS- 0.822 and last GS0.813

Results
Data comprised of 61 Stroke patients which had
42 ischemic and 19 hemorrhagic stroke patients.
Table 1: Greek score11
Parameter
score
Neurological deterioration within three hours of admission
6
Vomiting
4
Total leucocyte >12000
4
Decreased level of consciousness at admission
3
TOTAL
17
≤3 ischemic stroke, >3 <11 equivocal/uncertain, ≥11 hemorrhagic stroke

Table 2: Siriraj score 12
Parameter
level of consciousness
(x2)

Score
alert
drowsy/stupor
coma
no
yes
no
yes
none
one or more

0
1
2
0
1
0
1
0
1

vomiting
(x2.5)
headache
(x2.5)
atheroma markers (diabetes
mellitus, angina, intermittent
claudication) (x-3)
diastolic BP (x0.1)
mmhg
constant
-12
<-1= ischemic stroke, >1= hemorrhagic stroke, -1  1 = equivocal/ uncertain
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Table 3: Bessons score:10
PARAMETER
Alcohol consumption
Plantar response (x1.5)

Headache
History of transient neurological deficit
Hyperlipidemia
Atrial fibrillation at admission

SCORE
Absent
Present
Bilateral flexor
Extensor ipsilateral to deficit
Extensor contralateral to deficit
Both extensors
Absent
Present
Absent
Present
Absent
Present
Absent
present

0
2
0
1
2
3
0
3
0
-5
0
-1.5
0
-2.5

<1 = ischemic stroke

Table 4: Comparison of SS, GS, and BS against Neuro-imaging of brain for the diagnosis of ischemic stroke
Diagnosis

Neuro-imaging diagnosis
IS

Not IS

GS
IS

26

3

Not IS

16

16

Sensitivity Specificity

PPV

NPV

61.9

84.21

89.66

50.OO

80.95

89.47%

94.44%

68.00%

45.24%

94.74%

95.00%

43.90%

SS
IS

34

2

Not IS

8

17

BS
IS

19

1

Not IS

23

18

IS=ischemic stroke, SS=Siriraj score, GS=Greek score, BS=Besson score, PPV= Positive predictive value, NPV= negative
predictive value

Table 5: Comparison of SS and GS against Neuro-imaging of brain for the diagnosis of hemorrhagic stroke
Diagnosis
GS
HS
Not HS
SS
HS
Not HS

Neuro-imaging diagnosis
HS
Not HS
10
9

1
41

15

2

4

40

Sensitivity

Specificity

PPV

NPV

52.63%

97.62%

90.91%

82.00%

78.95%

95.24%

88.24%

90.91%

HS= Haemorrhage Stroke, SS=Siriraj score, GS=Greek score, PPV= Positive predictive value, NPV= negative predictive value
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Figure 1: Receiver operating characteristic (ROC) curve of Greek score (GS), Siriraj score (SS) and Besson score
(BS)

Discussion
Early management of stroke depends on the
identification of hemorrhagic vs ischemic stroke.
This is where clinical scoring system can help
especially in rural areas were the availability of
CT/MRI is sparse. Early identification of ischemic
stroke may help in early treatment initiation with
aspirin. Studies have been done in the past were
these scoring systems were compared with each
other as well as the gold standard i.e.
neuroimaging. Soman et al compared SS and GS
and found to have similar sensitivity and
specificity.13
We noted in our study the specificity of GS and
SS in diagnosing Hemorrhagic stroke were
excellent. While they lacked considerable
sensitivity. The specificities to diagnose ischemic

stroke by BS was high and while SS had a
satisfactory specificity.
To our knowledge only one study has been done
in the past in India by Goswami et al to utilize BS
to discriminate ischemic stroke from non-ischemic
stroke.14 BS was in fact developed for this
purpose. 10 similar to the study by Goswami et al
we too observed a high specificity (94.74%) for
BS with a PPV of 95%.
On comparing all the scores via ROC curve. We
noticed that SS was in fact superior to the other
two as an early screening tool evidenced by the
highest AUC for SS in the ROC curve. This is in
contrast to the study done by Goswami et al who
suggested the superiority of GS in comparison to
SS and BS.14
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The utility of these scores should be used as a
“rule out” rather than “rule in” measure for stroke
evaluation has been suggested.15 A score that
could exclude hemorrhagic stroke with a
considerable degree of certainty could enable
physicians to initiate aspirin in rural areas.
Conclusion
The scores have high specificity and moderate
sensitivity in identifying stroke subtype. SS is the
single best score. Although these scoring systems
help in differentiating ischemic and hemorrhagic
stroke on arrival of patients to the casualty, all
have certain limitations. Hence we feel neuroimaging is still the best in differentiating the type
of stroke.
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Introduction: Chemotherapy is one of the largest areas of
pharmaceutical development. However, the nature of chemotherapy
means that while damaging the cancer cells it also damages healthy
cells and myocardium is no exception. Cancer patients usually receive a
cocktail of chemotherapy drugs, which can result in myocardial injury
and left ventricular dysfunction. Echocardiography is the gold standard
for assessment of heart function in these patients before, during and
after the treatment. In addition Systolic myocardial strain imaging can
theoretically detect cardio toxicity early.
Objective: Assessment of left ventricular function in patients
undergoing chemotherapy by 2D Strain imaging
Material & methods: 74 consecutive patients who were subjected for
chemotherapy with an age above 18 years were considered for the
study. Subjects who had prior structural or functional heart disease,
previous history of ischemic heart disease, who underwent
percutaneous transluminal angioplasty and/or prior coronary artery
bypass grafting, received radiotherapy, LV dysfunction at baseline and
with baseline LBBB were excluded from the study. Patients who met
the inclusion criteria were subjected for ECHO assessment at baseline
and for the second time after completion of the chemotherapy regimen.
Data was analyzed by using SPSS software.
Results: Out of 74, 49 were females and 25 were males. 8 (10.8%) out
of 74 developed reduction of LVEF > 15% at the end of the
chemotherapy regimen. In the 2D strain parameters, mean Global
longitudinal strain was significantly reduced in post chemotherapy (19.33±1.75) individuals when compared to mean pre chemotherapy
global longitudinal strain (-23.15±2.4) especially in patients who had
more than 15% (n=8) drop in their EF. Global Circumferential Strain
reduction was not found to be consistent with reduction of LVEF.
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Conclusion: Strain imaging, Global Longitudinal Strain in particular is
ideal for screening and risk profiling of patients undergoing
chemotherapy and should be recommended in all patients.
Copy Right, IJAR, 2018,. All rights reserved.

……………………………………………………………………………………………………....
Introduction:Cancer is a major public health concern. It is one of the leading causes of death worldwide and accounts for around
7.6 million deaths annually and is projected to increase to 13.1 million deaths by 2030. 1 It is one of the leading
causes of death in India, accounting for close to 650,000 deaths in 2008.2 The most frequent sites of cancer in India
are oral cavity, breast, lung, cervix and esophagus. 2 With improvements in diagnostic as well as treatment modalities
the prevalence of patients with a diagnosed cancer is on the rise. Recent technical advances in early detection of
cancer and therapeutic strategies have improved cancer survival. The mortality rate has appreciably decreased
among patients with over the past 20 to 30 years. 3 However, several treatment related adverse effects have become
important issues for cancer survivors.4
Chemotherapy has been one of the mainstays of treatment in patients with cancer, and cancer patients receive a
cocktail of chemotherapy drugs. Chemotherapy may exert adverse effects on various organs. Cardio toxicity from
cancer therapy has become a leading cause of morbidity and mortality in survivors.5 In patients who develop
chemotherapy induced cardio toxicity causing heart failure, the mortality goes up to 60% in 2 years. 6 Cardio toxicity
resulting from chemotherapy was first recognized in the 1960s, with the widespread introduction of anthracyclines
into the oncological therapeutic armamentarium. 7
Historically chemotherapy induced LV dysfunction was diagnosed by either end myocardial biopsy or by
echocardiography examination. Technical advances in non-invasive imaging modalities have diminished the usage
of biopsies. According to the most recent consensus statements, chemotherapy induced cardio toxicity is defined as
a decrease in the Left Ventricular Ejection Fraction (LVEF) of more than 10% to a value less than 53%, confirmed
by repeated cardiac imaging.8
Speckle-tracking echocardiography is a new noninvasive imaging technique of echocardiography that allows an
objective and quantitative evaluation of global and regional myocardial function.9 By tracking the displacement of
speckles during the cardiac cycle, speckle-tracking echocardiography allows semi-automated elaboration of
myocardial deformation in 3 spatial directions: longitudinal, radial and Circumferential. In addition, speckletracking echocardiography offers an evaluation of the occurrence, direction and velocity of left ventricle (LV)
rotation.10 The semi-automated nature of speckle-tracking echocardiography guarantees good intra-observer and
inter-observer reproducibility.11 By convention, depending upon the direction and the lengthening or thickening of
segmental deformation gives a positive (+) value, where as a shortening or thinning deformation of the segments
gives a negative(-) value. 12 Strain rate (ε′) represents the rate of myocardial deformation. It is expressed as seconds
(per second). However, because the strain rate signals are noisier and less reproducible and most clinical studies still
use strain measurements.13 Longitudinal strain represents myocardial deformation directed from the base to the
apex. Through longitudinal strain analysis in Apical 4-chamber, Apical 2-chamber, and Apical 3 chamber views,
both regional (relative to each of the17 LV segments) and global strain values (global longitudinal strain) can be
obtained. Recently Global longitudinal strain has been validated as a quantitative index for global LV function. 14
Circumferential strain represents LV myocardial fiber shortening along the circular perimeter of LV observed on a
short-axis view.
Chemotherapy induced cardio toxicity has been studied whereas the evaluation of LV function in chemotherapy
patients by 2D speckle tracking based global longitudinal and circumferential strain has not been poorly studied. The
present study was designed with a aim to assess the Left Ventricular End Diastolic Volume (LVEDV), Left
Ventricular End Systolic Volume (LVESV), Left Ventricular Stroke Volume (SV), Left Ventricular Ejection
Fraction (LVEF), Left Ventricular Fractional Area Change by using 2D Speckle-tracking-based left ventricle Global
Longitudinal Strain (GLS) and Global Circumferential Strain (GCS) imaging in carcinoma patients before and after
chemotherapy.

80

ISSN: 2320-5407

Int. J. Adv. Res. 6(2), 79-86

Methods:This prospective observational study was conducted for the period of one year, between December 2016 and
November 2017. 74 consecutive patients above 18 years of age who were diagnosed with cancer and advice
chemotherapy were included in the study. Patients who had a previous history of ischemic heart disease, underwent
percutaneous transluminal angioplasty and/or prior coronary artery bypass grafting, received radiotherapy, with LV
dysfunction at baseline and with baseline LBBB (Left Bundle Branch Block) were excluded. Data of the patients
who met the inclusion criteria was collected in regards to height, weight, BMI, cancer variant, chemotherapy
regimens. Each patient was subjected to a baseline ECG gated echocardiography evaluation, which included 2D
speckle tracking transthoracic acquisition. Images of the LV was obtained from apical 2, 3 and 4-chamber view and
parasternal short axis view at basal, mid and apical level by real time acquisition. Echocardiography examination
was repeated after finishing scheduled cycles of chemotherapy. In patients who had symptoms or signs of heart
failure, echocardiography examination was performed as soon as possible even if the patient had not finished all the
scheduled cycles of chemotherapy.
The offline analysis was made using automated software installed in EPIQ 7C echo machine on each view of long
and short axis views, the left ventricular endocardial borders were manually traced. Longitudinal strain was derived
by using apical 2-chamber, 3-chamber, 4-chamber views whereas circumferential by parasternal Short Axis at basal,
mid and apical level and finally global strain of longitudinal and circumferential (Bull’s eye) with EDV, ESV, EF,
SV and FAC were obtained in every patient before and after chemotherapy.
Based on the follow up echocardiography, the study population was divided in to those with LV dysfunction (n=8,
58±10.2) and those with no LV dysfunction (n=67, 53±13.1). Chemotherapy induced LV dysfunction was defined
when the EF was < 55% or when there was a drop of ≥15% in LV EF from pre chemotherapy echo (Baseline) on
post chemotherapy echo (Follow up)
Statistics:The data obtained was entered into Microsoft Excel Worksheet and data was analyzed. Categorical data was
presented as in terms of rates, ratios and percentages and continuous data was expressed as mean ± standard
deviation (SD). The comparison of those parameters between pre-chemotherapy and post-chemotherapy findings
was done using SPSS software. A probability value (p value) of less than or equal to 0.05 was considered as
statistically significant.

Results:A total of 74 patients who met the inclusion criteria were enrolled in the study. The mean age of 54±15 years which
comprised of 49 (66%) females and 25 (34%) males comprised of the study population. Graph 1 shows the gender
wise distribution of diabetes and hypertension. Mean BMI in individuals who had >15% drop (19.68) in EF was
significantly lower than those with <15% Drop (22.45) (p<0.01)
50%
40%
30%
20%

10%

MALE
FEMALE

0%
DM
HTN
Graph 1:- Gender wise Distribution of Diabetes and hypertension
Cancer Variant:Breast cancer was the most common primary cancer variant in our study, followed by carcinoma of the rectum, lung
and oropharynx. Graph 2 shows the cancer variants among the study group
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Cancer Variant

1%

1%
1% 1% 1%

3%
3%

3%
4%
5%

Breast
Rectum
Lung
Oropharynx
Esophagus
Cervix
NHL
Ovary
Prostate
Stomach
Pancreas
RCC
Thyroid
Multiple Myeloma
Sarcoma
Bladder

42%

5%
7%

1%

14%
7%

Graph 2:- Primary Cancer Variants
Type of Chemotherapy:Most common class of chemotherapy used was anthracyclines, followed by alkylating agent and taxanes. Graph 3
shows the type of chemotherapeutic agent used

Anthracyclines

3%
3%
3%
5%
5%

Alkylating agent

26%
Taxanes

12%

Antimetabolites

20%

23%

Anthracyclines +
Alkylating Agent
Taxane + Alkylating
agent
Kinase Inhibitors

Graph 3:- Type of chemotherapeutic agent
Among the chemotherapy agents that were used, anthracyclines (26%) was the most commonly used followed by
alkylating agents (23%). In patients who developed chemotherapy induced LV dysfunction, 50% (n=4) was because
of anthracyclines, 25% (n=2) was because of alkylating agents.
Evaluation of EF:Although there was a drop in Mean EF in pre chemotherapy (61.3%) and post chemotherapy (58.4%), it was not
statistically significant (p<0.2) depicted in graph 4 & also the absolute value of the mean EF post chemotherapy was
within the normal range.

82

ISSN: 2320-5407

Int. J. Adv. Res. 6(2), 79-86
Graph 4:- Mean EF in pre and post chemotherapy

Mean EF
80.00%
60.00%
40.00%

Mean EF

20.00%
0.00%
Pre

Post

Global Longitudinal Strain:The mean global longitudinal strain was significantly reduced in post chemotherapy (-19.33±1.75) individuals when
compared to mean pre chemotherapy global longitudinal strain (-23.15±2.4) especially in patients who had a more
than 15% drop in their EF, even though their absolute value of EF was more than 55%, their global longitudinal
strain parameters were less (< -17). (graph 5)

Mean Global Longitudinal Strain
-16

PRE

POST

-21

-26
Graph 5:- Mean Global Longitudinal strain in pre and post chemotherapy
Global Circumferential Strain:The mean global circumferential strain was significantly reduced in post chemotherapy (-22.832±2.4) individuals
when compared to mean pre chemotherapy global circumferential strain (-26.67±3.9), however global
circumferential strain was not significantly reduced when compared between those with more than 15% drop and
those with less than 15% drop. (graph 6)

Global Circumferential Strain
4

-1
-6

PRE

POST

-11
-16
-21
-26
-31
Graph 6:- Mean global Circumferential Strain in pre and post chemotherapy
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Chemotherapy induced LV dysfunction was found in 10.8% (n=8) of the study group. It was defined as a drop in LV
EF of more than 15% when compared between baselines to post chemotherapy.
Figures 1-4 show examples of 2D strain imaging in apical 4 chamber, apical 3 chamber and apical 2 chamber with a
bull’s eye plot of global longitudinal strain

Figure 1:- Apical Four chamber

Figure 3:- Apical Two chamber

Figure 2:-Apical Three chamber

Figure 4:- Global longitudinal strain

Discussion:Cancer is a leading cause of morbidity and mortality worldwide. Recent technical advances in early detection of
cancer and developments in therapeutic strategies have improved cancer survival. Chemotherapy remains one of the
mainstays of treatment in patients with cancer. Historically chemotherapy induced LV dysfunction is done by either
end myocardial biopsy or by echocardiography examination. Endomyocardial biopsies have proven to be the most
sensitive and specific investigation for detecting cardio toxicity, but their usage has taken a back seat off late as the
total cumulative dosage of chemotherapy has decreased and also because of the invasive nature of the procedure.
The timing of cardiac dysfunction can vary considerably among agents and may not be apparent for several years.
Diagnosis of cardiac impairment should be done accurately and as early as possible, because continuing
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chemotherapeutic agent can cause irreparable damage, where as on the other hand, if chemotherapeutic agent is
inadvertently stopped then the beneficial effects of the same will be lost.
The present study was designed to study the effect of chemotherapy induced LV dysfunction in Indian patients by
various Echo modalities including 2D speckle tracking. 74 patients who were undergoing chemotherapy were
included for baseline and post chemotherapy evaluation of LV function with various 2D echo modalities. In our
study group we had a higher female population (66%), owing to the higher cases of Ca breast that were included in
the study.
It is well known that the prevalence of cancer increases with increasing age, in the present study, the prevalence of
cancer was highest in the age group of >60years (33%). The incidence of chemotherapy induced LV dysfunction
was 10.8% in the present study, which is comparable to 11% in a study conducted by Hyun Ju Yoon et al.15
Hershman et al had a incidence of chemotherapy induced LV dysfunction of 8.5%. 16 In the present study LVEF
reduced not only in those with >15% EF group but also in the <15% EF drop group on completion of chemotherapy.
This may suggest that subclinical LV dysfunction is more frequent and more often than not is not recognized.
Therefore early recognition is very important to prevent further progression of LV dysfunction from subclinical to
clinically significant heart failure
Patients who had a lower BMI and those who had received a higher cumulative dose were more likely to develop
chemotherapy induced LV dysfunction. In patients who developed Chemotherapy induced LV dysfunction, Global
Longitudinal strain and Global circumferential strain was significantly reduced in post chemotherapy evaluation.
However reduction in global longitudinal strain was more attributable to LV dysfunction than Global
circumferential strain. Hence, 2D strain imaging by speckle tracking, especially Global Longitudinal Strain is an
excellent imaging modality for screening and follow-up of individuals who are candidates for chemotherapy.
In the present study, large number of patients who were undergoing chemotherapy were included and it is a first of
its kind that is done to assess chemotherapy induced LV dysfunction by 2D speckle tracking in various
malignancies.

Conclusion and Clinical Implications:Assessment of LV function by 2D speckle tracking strain imaging is ideal in patients undergoing Chemotherapy as it
is noninvasive and can potentially assess early onset of LV dysfunction. Early detection is pertinent as the
chemotherapeutic agent can be stopped and helps in better survival. The clinical implications of reversibility of
chemotherapy induced LV dysfunction have to be studied further for better cardiovascular outcomes.
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ABSTRACT
Gastroesophageal Reﬂux disorder (GERD) is a common disorder found in 60% of population. This study aims to investigate the salivary
parameters and occurrence of caries, erosion and periodontal disease in GERD patients
Objectives: Evaluation and co-relation of the salivary parameters, dental erosion and caries in GERD patients.
Methods: The study included 60 patients and they were divided into 2 groups of 30 each. Group 1 –individuals with GERD, Group 2- healthy
individuals. The salivary parameters (Salivary ﬂow, pH, buffering capacity) were evaluated in Basic Science Research laboratory and the dental
erosion rate was assessed. The dental changes were examined and were co-related.
Results: Unpaired t test was used for group comparison. Chi square Test was for evaluation of quantitative variables. The salivary pH in Group 1
was 6.70 and in Group 2 was 7.07. The salivary buffering capacity was comparable in Group 1 and Group 2 which was 5.50 and 5.06 respectively.
Mean DMFT score was 4.73 and 9.25 respectively. 63.34% of Group 1 patients had Grade 1 erosion and periodontal problems. The co-relation
between salivary pH and buffering capacity was estimated by Karl pearson's co-efﬁcient.
Conclusion: The present study revealed a reduced salivary pH and no signiﬁcant reduction in salivary buffering capacity and salivary ﬂow rate in
GERD patients. Caries rate was less and dental erosion rate was higher in these patients. There is a signiﬁcant association between GERD, tooth
erosion and dental caries.

KEYWORDS
Saliva, Tooth erosion, Dental caries, Gastroesophageal reﬂux disorder, salivary pH, salivary buffering capacity
Introduction:
The Gastroesophageal Reﬂux Disease (GERD) develops when gastric
contents passes to the esophagus and causes the onset of annoying
symptoms and complications.1 Patients may experience reﬂux
symptoms daily (4-7%), weekly (20%) or monthly (44%). It is a
disease of medical and social importance and hinders the patient's
quality of life.
Saliva plays a signiﬁcant role in homeostasis by clearance of acid in the
esophagus. Saliva is also a very important diagnostic tool. Salivary
analysis has many advantages viz. it is a non-invasive and costeffective diagnostic method, easy storage and transportation of
samples, can be collected by individuals with limited training, fewer
compliance problems, practical and safe and no risk of contamination1.
GERD patients suffer from oral conditions that range from pruritus and
burning on the oral mucosa, tooth sensitivity, aphthae, sour taste, tooth
erosion and decrease in the vertical dimension of occlusion.2 Studies
on the oral health of patients with chronic reﬂux have shown a
prevalence of dental erosion and a small number of caries in
individuals with GERD as compared to control groups. 1- 3 Silva et al4
studied patients with GERD and reported that saliva is an important
dental erosion modiﬁer. Alterations in both pH and salivary volume
were found in patients with GERD. Erosion causes loss of dental hard
tissues. The prevalence of erosion in patients with bulimia is as high as
69%.4 Studies from Finland and Switzerland show prevalence of tooth
erosion in GERD patients of 5% and 16% respectively.4 The
dissolution of dental structures in erosion and caries starts at a pH
lower than 5.5 referred to as critical pH. Reduction in salivary pH and
alteration in buffering capacity and viscosity directly inﬂuence the
severity of oral lesions.
A signiﬁcant difference in the salivary parameters and rate of erosion,
and caries has been observed in patients with Gastroesophageal reﬂux
disorder when compared with normal controls. Salivary parameters
and oral manifestations may aid in the diagnosis of GERD.
Information on these ﬁndings in the Indian population is scarce.
Therefore this study was conducted to investigate changes in the oral

cavity in Indian patients with GERD.
Methodology
30 subjects of either sex who reported to the Department of
Gastroenterology with GERD disorder were included in the study after
obtaining an informed consent. Ethical clearance was obtained from
the ethical committee for the conduct of the study. Patients were
included in the study if they were diagnosed with GERD by clinical
and endoscopic examination and willing to participate in the study.
Endoscopy was considered in those patients who had symptoms
suggestive of complicated disease (eg, dysphagia, unintentional
weight loss, hematemesis) or those with multiple risk factors for
Barrett's esophagus (BE). In the present study following are the
indications of endoscopy in GERD patients. - GERD symptoms that
are persistent or progressive despite appropriate medical therapy,
dysphagia or odynophagia, involuntary weight loss >5%, evidence of
GI bleeding or anemia, ﬁnding of a mass, stricture, or ulcer on imaging
studies, screening for Barrett's esophagus in selected patients (as
clinically indicated), persistent vomiting (7-10 days), evaluation of
patients before or with recurrent symptoms after endoscopic or
surgical antireﬂux procedures.
Patients were excluded if they were medically compromised, suffered
from salivary gland disorders, had a long term drug history affecting
the salivary gland function and those who needed surgery for
gastrointestinal disorders.
The patients were divided into two groups of 30 each into Group 1
(Patients diagnosed with GERD who were diagnosed by clinical
examination and endoscopy) and Group 2 (Healthy individuals aged
18 years of age or above)
Collection of Samples
Unstimulated whole saliva was collected in vials by asking the patient
to spit into a sterile container by saliva spit method. The collected
saliva was transported on ice packs to Basic Science Research Centre
(BSRC) for the analysis of salivary parameters, namely
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1.
2.

Salivary pH by pH meter (ﬁgure1)
Salivary buffering capacity by use of 2-octanol (ﬁgure2)

Calculation of salivary pH
Salivary pH was evaluated using litmus papers which were dipped into
the vials containing saliva sample and ﬁnal pH was evaluated by pH
meter (Figure 1) and (Table 1)
Calculation of Saliva Buffering Capacity
The unstimulated saliva was collected for 5 minutes and it was mixed
by inverting the tube twice. 1 ml of saliva was transferred to 3 ml HCl
0.0033 mol per litre for unstimulated saliva) and for preventing the
foaming, one drop of 2-octanol was added. Mixing was done for 20
minutes which removed Carbon dioxide. The ﬁnal buffering capacity
in the saliva was evaluated based on C. Alves et al method 5
Grading of Erosion was done using Eccles and Jenkins Erosion
Grading Scale1 which is described as follows:Rating of Erosion based on Severity
Ÿ
Ÿ
Ÿ
Ÿ

Grade 0 -No involvement of surface
Grade 1 -Loss of enamel surface features; no dentin involvement
Grade 2 -Exposure of dentin on less than 1/3 of surface
Grade 3 -Exposure of dentin on more than 1/3 of surface

Caries rate was analyzed by DMFT (Decayed Missing Filling Tooth)
Index by means of an explorer and mouth mirror
Results
Normality of pH, buffering capacity and DMFT scores in GERD and
control groups were statistically evaluated by Kolmogorov-Smirnov
Test and it was assessed that p- value was statistically signiﬁcant in pH
of GERD group. Comparison of pH scores in GERD and control group
was assessed by unpaired t test and the mean was 6.70 ± 0.53 in Group
1 and mean was 7.07 with a ± 0.37 in Group 2. The buffering capacity
was also assessed in the groups by unpaired t test. The mean value was
5.50 ± 1.14 in Group 1 and mean value was 5.06 ± 1.53 in Group 2 and
it was found that there was no statistical signiﬁcance.
The mean values of DMFT were 4.73 ± 3.31 in Group 1 and mean
value was 9.23 ± 3.35 in Group 2 with a statistically signiﬁcant p
–value of 0.0013 in Group 1 (Table 2).
The erosion rate was statistically analzed by Chi square test. 63%
patients had Grade I erosion in Group I and 40% patients had Grade 1
erosion in Group 2. ( Graph 1) Co-relation between salivary pH and
buffering capacity was assessed by Karl Pearson's co-efﬁcient which is
shown in Graph 2 and Table 3. The unstimulated salivary ﬂow rate in
GERD group and control group showed no statistically signiﬁcant
results with a mean of 0.25 in GERD group and with a mean of 0.24 in
control group. Group 1 and Group 2 were assessed and it was found
that 63.33% of GERD patients had periodontal problems and 30% of
Group 2 had periodontal problems.
Discussion
Regurgitation of gastric acid into the oral cavity has been correlated
with tooth erosion in number of studies. Several studies have explored
the relationship between tooth erosion and gastric regurgitation.
Cunha1 et al have reported reduced caries rate and no change in salivary
buffering capacity which was comparable to the present study. Correa
and Ersin8 et al reported an inverse relationship between caries and
GERD.
The present study revealed a reduced salivary pH and no signiﬁcant
reduction in salivary buffering capacity. (Table 2) Caries rate was
reduced and dental erosion rate was higher and these ﬁndings were
comparable to other similar studies.1,2, 3 These ﬁndings suggest that
there is a signiﬁcant association between salivary parameters, tooth
erosion and dental caries in GERD patients. We did not ﬁnd studies that
explored the prevalence of periodontal problems and xerostomia in
GERD patients. In the present study, it was found that 63.3% had
periodontal problems in Group 1 and in 30% of Group 2 patients
periodontal ﬁndings were present. In studies of salivary pH and
buffering capacity in GERD, Correa, Cunha et al reported salivary pH
6.45-7.86 in GERD patients and 6.47- 8.69 in control group, salivary
buffering capacity in GERD -2.42-2.47 and in controls- 2.18-6.40
which was comparable to the present study. They also revealed an
increase in dental erosion Grade 1 and Grade 2 and a decrease in caries
rate in GERD.1 Jarvinen and Muermann et al reported the prevalence of
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dental erosion in GERD patients of 20%-55%. 10 A positive association
between salivary pH and GERD has also been reported by Cunha et al. 1
Pindborg et al. Lussi et al. and Sognnaes et al 1also reported a positive
association between salivary pH and GERD. Gábris et al 11 reported
that larger salivary microbiota was associated with an increased rate of
dental caries and there was no signiﬁcant difference in salivary pH and
salivary ﬂow rate in GERD patients. In their study salivary buffering
capacity was reduced in individuals with GERD compared to controls;
Bacterial count (Lactobacilli and Streptococci) was lesser in patients
with GERD than in controls. However in our study the salivary ﬂow
(unstimulated) and salivary buffering capacity in patients in patients
with GERD did not differ much from those observed in controls which
is different from their ﬁndings. Salivary pH was decreased in GERD
patients in our study. The DMFT score was reduced in GERD patients
compared to controls and erosion rate was higher in our study.
Therefore, there is a correlation between salivary parameters, caries
and erosion in GERD patients in our study.
Limitations
Dietary habits like intake of carbonated beverages, tobacco usage may
have an effect on dental erosion. We did not consider these factors for
dental erosion. Bias could be present due to confounding factors like
use of tobacco and dietary practices.
Conclusion
This study reveals that saliva plays an important role in analysis of
parameters for GERD. Tooth erosion and dental caries have a
signiﬁcant impact on oral health status and quality of life. Patients with
known history of GERD should be referred for dental treatment and if
dental changes are seen in undiagnosed cases of GERD, then the
dentist should be able to identify dental changes and refer the patients
for treatment of GERD.
Therefore these patients with GERD require periodic oral checks and
management of dental changes due to acid regurgitation. In light of
oral changes in GERD patients, these patients would require a detailed
examination for proper diagnosis of oral changes. In addition to dental
treatments they will also require counselling in dietary modiﬁcations
to prevent further damage to teeth.
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TABLES AND GRAPHS
Table 1 – Evaluation of salivary pH
Final pH Value
More than 4.75
4.25-4.75
3.50-4.24
Less than 3.5

Evaluation
High
Normal
Low
Very low

Table 2: Salivary and dental characteristics in cases and controls
Parameters Salivary Salivary Dental erosion Dental caries
pH
buffering
Mean DMFT
capacity
GERD
6.7±0.53 5.50 ±1.14 63.34% Grade 1
4.73
CONTROLS 7.07±0.37 5.06 ± 1.53 30% Grade 2
9.23
Graph 1- Comparison of Group 1 and Group 2 with severity of Dental
Erosion
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gastro-oesophageal reﬂux disease. J Dent. 2008; 36:268-71.
Cazzonatto Jr H, Bernasconi GCR, Pedrazzolli JR. Gastroesophageal reﬂux and oral
lesions: is the acid that bad? GED Gastroenterol Endosc Dig. 2003;22:42-6.
Corrêa MC, Lerco MM, Henry MA. Study in oral cavity alterations in patients with
gastroesophageal reﬂux disease. Arq Gastroenterol. 2008; 45:132-6.
De Oliveira SS, dos Santos Ida S, da Silva JF, Machado EC et al Gastroesophageal reﬂux
disease: prevalence and associated factors. Arq Gastroenterol. 2005; 42:116-21.
Di Fede O, Di Liberto C et al Oral manifestations in patients with gastro-oesophageal
reﬂux disease: a single-center case-control study. Journal of Oral Pathol Med 2008;
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Gábris K, Nagy G, Madléna M, Dénes Z, Márton S, Keszthelyi G et al Associations
between microbiological and salivary caries activity tests and caries experience in
Hungarian adolescents. Caries Res. 1999;33:191-5

Graph 2- The Graph shows a co-relation between and pH and
buffering capacity by Karl Pearson's coefﬁcient with a statistically
signiﬁcant p- value of 0.0013 in GERD group. Figure 2
Groups

Correlation between pH with Buffering
capacity
N
r-value
t-value p-level
GERD group
30
0.5596
3.5727 0.0013*
Control group
30
0.1775
0.9545
0.3480
Total
60
0.2485
1.9539
0.0555
Table 3: Correlation between pH and buffering capacity by Karl
Pearson's correlation
*p<0.05
Figure 1- pH meter
Figure 2- Calculation of salivary buffering capacity by 2-octanol
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Dermatophytes are among the common fungal agents implicated in superficial skin
infections worldwide. Infections commonly occur in hot and humid climates. They include
species of Trichophyton, Microsporum and Epidermophyton. The present study was done
to assess the clinical profile of dermatophytic infections and to identify the species of fungi
that are prevalent in this region. A total of 80 samples consisting of skin scrapings, nail
scrapings and hair follicles were collected from patients presenting with different
ringworm/ tinea infections. Direct microscopy in 10% potassium hydroxide (KOH) and
culture on DTM and SDA was done for every sample. Tinea corporis 18/44 (40.9%) was
the most common presentation. Trichophyton spp were implicated in 97.7% (43/44) cases
while Microsporum spp was detected only in 2.27% cases. Trichophyton mentagrophytes
was the predominant organism (81.8% cases) followed by Trichophyton rubrum (11.36%
cases). Tinea corporis was the most frequently encountered clinical condition followed by
tinea cruris. T. mentagrophytes was implicated as the predominating species followed by
T. rubrum and M. gypseum. Unhygienic conditions among low socio-economic group,
occupation of construction work may be some of the contributing epidemiological factors.

Introduction
Dermatophytes are fungi producing proteases
that digest keratin and allow colonization,
invasion and infection of the stratum corneum
of the skin, hair shaft, and the nail (Gorbach et
al., 2004). They are molds belonging to the
three
genera
of
fungi
imperfecti:
Microsporum,
Trichophyton
and
Epidermophyton (Kanwar et al., 2001)
Infection is generally cutaneous and restricted

to the nonliving cornified layers because these
fungi cannot penetrate the deeper tissues or
organs of healthy immunocompetent host.
(Bhatia and Sharma, 2014) The infection is
commonly designated as ring worm or “tinea”.
The nomenclature of tenia infections is based
on the location of the lesions on the body e.g.
tinea capitis refers to ring worm infection of
the head region. (Huda et al., 1995) Tinea
infections are more prevalent in tropical and
subtropical countries including India, where
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heat and moisture play an important role
(Vernekar et al., 1991). In Asia, Trichophyton
rubrum and Trichophyton mentagrophytes are
most commonly isolated (Singh et al., 2016).
Further, in India the cause of dermatophytoses
is adversely influenced by economic factors
like poverty, poor hygiene and social
conditions like overcrowding. Nature of
dermatophytoses may change with passage of
time, living population, and evolution of
preventive measures and hygienic conditions
in society (Das et al., 2009; Venkatesan et al.,
2007, Patwardhan and Dave, 1999).
Clinical lesions caused by these fungi are
highly variable and closely resemble other
skin diseases making laboratory diagnosis and
confirmation necessary (Janardhan and Vani,
2017)
Non-compliance
to
treatment,
inadvertent use of steroids, irrational use of
antifungals, sharing of clothes, geographic
location predisposing to heat, humidity and
increased sweating, obesity, associated
conditions like diabetes, immunosuppression,
atopy are all predisposing factors of chronic
dermatophytosis. (Hay and Ashbee, 2016)
Trichophyton rubrum is the commonest
organism
said
to
cause
chronic
dermatophytosis (Meriya Zacharia et al.,
2017).
Frequent occurrence of fungal infections due
to dermatophytes has been noticed in this
region of Belagavi. Till now very few studies
are done on dermatophytes in the state of
Karnataka. The present study was done to
assess the clinical and epidemiological profile
of dermatophytic infections; to identify the
species of fungi and to compare the clinical
diagnosis with potassium hydroxide (KOH)
smear positivity and culture positivity.
It is necessary to make early laboratory
diagnosis for better management of these
conditions. The study was done utilizing
conventional methods of isolation and

identification of dermatophyte species from
superficial mycoses in human patients.
Materials and Methods
The study population included 80 patients who
were clinically suspected of dermatophytosis.
The patients presented to the Dermatology
outpatient department of KLE centenary
charitable hospital, Yallur road, Belagavi. The
study included samples collected from July
2017 to December 2017. A detailed clinical
history including age, sex, socioeconomic
status, occupation, duration of disease, history
of recurrence and type of lesion, similar
complaints in the family and contacts with
animals or soil were elicited and recorded in
all cases. General physical examination and
systemic examination was conducted and
investigations like hemoglobin, total count,
differential count, blood sugar, and liver
function test were done whenever necessary.
Age limit and sex bias were not used and
patients of all age groups and both the sexes
were included. The exclusion criteria were:
use of antifungal therapy (oral as well as
topical) in the previous 3 months,
immunocompromised
state,
secondarily
infected, those who had taken other modality
of treatment like steroids and presence of
serious underlying systemic conditions as
adjudged inappropriate by the clinician for
inclusion in the study.
The patients were classified according to the
site of involvement. These conditions
included: Tinea corporis, T. capitis, T. cruris,
T. pedis, T. unguium and T. manuum. For
obtaining the samples aseptically, the infected
areas or lesions were wiped with 70% ethanol
in order to remove the dirt and environmental
contaminants. Skin scraping, nail scrapings
and clippings, hair stubs were collected from
advancing margins of the lesions in sterile
plastic containers with the help of sterile
scalpel/ tweezers. 10% KOH solution was
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used for skin and hair samples. 20% KOH was
used for nail samples. All preparations were
examined under low power and confirmed
under high power. The positive samples were
processed for the isolation of the
dermatophyte species on Sabouraud’s
Dextrose Agar (SDA, Himedia) and
Dermatophyte test media (DTM, used as a
selective media) containing cycloheximide
(0.05%) and chloramphenicol (0.004%) under
sterile conditions. The SDA and DTM slants
were incubated at 30°C for four weeks and
monitored for the growth. The colonies on the
slants were examined for their morphology,
texture and pigmentation (obverseand
reverse). Slide culture was done to study the
morphology in detail. Examination using
Lactophenol Cotton Blue (LPCB) staining was
done for every specimen which showed
growth and observed under low (10× lens) as
well as high power (40× lens) of light
microscope. The identification was based on
features such as organization of hyphae
(pencil shaped, spiral, pyriform, septations
etc.), microconidia and macroconidia (tear
shaped, drop like, spherical, in bunches,
abundance or rare etc.).

Out of 80 samples isolated 72(90%) were skin
scraping, 07(8.75%) were hairs stubs and 01
(1.25%) was nail scraping. On cultural
examination, 44(55%) were found positive for
dermatophyte species (Table 1 and Chart 1).
Among different tinea conditions, tinea
corporis 18/44 (40.9%) figured at the top
followed by tineacruris 14/44 (31.81%) and
tinea pedis 7/44 (15.90%) for culture
positivity (Figure 1 and 2).

Trichophyton species, T. mentagrophytes was
the predominant organism (81.8% cases)
followed by T. rubrum (11.36% cases) (Table
2 and Figure 3). The identification of these
dermatophyte species was based on cultural
characteristics, growth rate, texture, colony
size and pigmentation produced on obverse
and reverse sides of SDA slants. T.
mentagrophytes grew rapidly (3–5 days) on
SDA, the growth was powdery to fluffy,
cream to white on obverse and yellow to
brown on
reverse.
On microscopic
examination, well septate hyphae with
numerous spherical microconida were visible.
Spiral hyphae were seen (Figure 3a and 3b). T.
rubrum grew relatively slower (10–15 days),
the growth was powdery to velvety with
reddish tinge on obverse and rusty brown to
deep red on the reverse. Well septate, pencil
shaped hyphae with numerous spherical
microconidia along with macroconida were
visible on microscopic examination (Figure
3c). M. gypseum grew rapidly (3–5 days), the
growth was powdery to granular with rosy
pink on obverse and yellow to brownish on
reverse. Septate hyphae, rough thick walled
macroconidia with rounded ends and 4-6
compartments were seen (Fig. 3d). T.
mentagrophytes, the predominant species
isolated was found associated mainly with
Tinea corporis (15/36) 41.6% and Tinea cruris
(12/36) 33.33%. However, it was seen in all
other tinea conditions also except T. manuum
(Table 2). Among the culture positive cases,
79.54% were of males and 20.45% were of
female patients. It was also observed that
70.45% patients fell in the age group of 20–50
years while 36.36% and 11.36% patients were
in the age group of 1–20 years and > 50 years
respectively (Table 3).

Trichophyton species were implicated in
97.7% (43/44) cases while Microsporum
species was detected only in2.27% cases.
However, none of the Epidermophyton species
was recovered in the present study. Among the

The present study highlights the clinical
pattern and prevalence of different
dermatophyte species implicated in different
tinea infections in and around Belagavi city of
Karnataka.

Results and Discussion
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Chart.1 Details of culture positive samples recovered from patients with different ring worm
infections

Male
Female

14
4

12
2

5
2

1
0

1
0

2
1

Table.1 Details of culture positive samples recovered from patients with different ring worm
infections
Tinea infection
(types)
T. corporis
T. cruris
T. pedis
T.unguium
T. manuum
T. capitis

Samples examined (nos.)
Total
Male
Female
32
24
8
24
20
4
15
13
2
1
1
0
1
1
0
7
4
3
80
63
17

KOH positive
samples
32
24
15
1
1
7
80

No of culture positive samples
Total
Male
Female
18
14
4
14
12
2
7
5
2
1
1
0
1
1
0
3
2
1
44
35 (79.54%)
9 (20.45%)

Table.2 Association of dermatophyte spp. with different Tenia conditions
Dermatophyte spp.
T.mentagro-phytes
T.rubrum
T.tonsurans
T.verrucosum
M.gypseum

T.corporis
15
2
nil
nil
1

T.cruris
12
2
nil
nil
nil

T.pedis
6
1
nil
nil
nil

T.unguiuum
1
nil
nil
nil
nil
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T.manuum
nil
nil
nil
1
nil

T.capitis
2
nil
1
nil
nil

Total 44
36
5
1
1
1

%
81.8
11.36
2.27
2.27
2.27
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Table.3 Details of sex and age group of patients of dermatophytosis examined
Male patients

Total

Culture
positive

63

35

Female patients

%
55.55

Total

Culture
positive

17

9

%
52.94

Distribution of culture positive patients
into age groups
1-20 years
21-50 years 51 years and
above
M
F
M
F
M
F
11
5
20
11
4
1

Fig.1 Clinical pictures of Tenia corporis

Figure 1a

Figure 1b

Figure 1c
Figure 1d
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Fig.2 Clinical pictures of other teniaconditions

Figure 1b: Teniapedis
Figure 2a: Teniacruris

Fig.3 Microscopic pictures of the fungal isolates

Figure 3a: T. mentagrophytes

Figure 3b: Spiral hyphae of T. mentagrophytes

Figure 3c: T.rubrum: tear drop
microconidia along hyphae, pencil
shaped smooth walled macroconidia

Figure 3d: M.gypseum – macroconidia with 4-6
compartments
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In general, hot and humid environment of the
tropical and sub-tropical regions are best suited
for the dermatophytic infections which have
been reported from different parts of India. The
climate in Belagavi (with latitude of 15.84⁰ N
and longitude of 74.49⁰ E) also remains hot
and humid for major part of year which is
favourable for growth of dermatophytic fungus.
Hence the study was planned.
The study population consisted primarily of
farmers and construction workers/laborers.
Besides the climatic conditions favorable for the
growth of dermatophytes, other factors such as
overcrowding, unhygienic life style of the
community
with
low
socio-economic
background were the contributing factors for the
development of dermatophyte infections in this
area.
Of the total 80 cases of superficial skin
infections examined, only 44 (55%) were
culture positive. Although patients of all ages
were susceptible to dermatophytosis, most
(64.9%) belonged to the age group of 21– 50
years as reported by other researchers (Bhatia
and Sharma, 2014; Sarma and Borthakur, 2007;
Patel et al., 2010, Agarwal et al., (2014);
Hanumanthappa et al., 2012; Gupta et al.,
2007). The probable reason for higher
prevalence in this group could be that the
individuals in this group are often most active
because of their involvement in the outdoor
activities.
The higher incidence may be due to increased
physical activity and increased perspiration
(Janardhan and Vani, 2017). Ofthe positive
cases, 79.54% were males (Table 1). Such
higher prevalence in males has been reportedin
other parts of India as well as other countries of
the world byseveral researchers (Bhatia and
Sharma, 2014; Vernekar et al., 1991; Gupta et
al., 2007; Poria and Samuel, 1981;
Hanumanthappa et al., 2012; Sumathi et al.,
2013; Agarwal et al., 2014; Bhavsar et al.,
2012; Mathur et al., 2012; Jain et al., 2008).
This may be due to increased outdoor physical

activity and increased opportunity for exposure
in men than women. Tinea corporis was the
most common clinical condition observed in
which various exposed parts of the body are
affected followed by tinea cruris in which groin
and surrounding areas are affected. The clinical
picture of these conditions is presented through
Figure 1. Similar observations have been made
by other researchers (Venkatesan et al., 2007;
Janardhan and Vani, 2017). Tinea conditions
are consequence of exhaustive physical work
and prolonged exposure to sun leading to
excessive sweating. Among the females who
had tinea corporis, common site involved was
the waist area due to the patterns of clothing
worn by the women like the saree and salwar
suits which act as precipitating factors due to
friction, increased sweating, collection of dust
particles and fungal spores at belt line.
In addition, the tight fittings and synthetic
clothing particularly in males provide damp,
sweaty and warm skin conditions. All these
factors favour the growth of dermatophytes
(Ranganathan et al., 1995; Singh and Beena
2003). Tinea pedis and tinea unguium might
result from wearing of socks and shoes for a
long period providing damp conditions
especially in inter-digital spaces.
In the present study, T. mentagrophytes was the
predominant dermatophyte (81.8%) involved
followed by T. rubrum (11.3%). This finding is
contrary to the observations of others in which a
reverse trend has been reported (Balakumar et
al., 2012; Patel et al., 2010; Pandey and Pandey
2013). This could be due to the fact that T.
rubrum is generally linked to chronic
dermatophytosis (Aya et al., 2004). However,
we do not have exact data about the chronic
cases of dermatophytosis as they were excluded
on the basis of history extracted from the
patients. Therefore, the low proportion of T.
rubrum might be involved in acute superficial
mycosis. Also, as this organism is a slow
growing organism, there is a possibility that
other dermatophyte species might overgrow or
mask the growth of T. rubrum while attempting
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isolation. PCR amplification directly from the
samples could be a better tool to prove this.
Molecular methods were not used for the
diagnosis in our study due to the limitation of
resources. Microsporum gypseum was involved
only in 2.27% cases. We, however, did not
observe any involvement of Epidermophyton
spp in the present study. It may be concluded
from the present study that the climatic
conditions of Belagavi city favour infections
caused
by
dermatophyte
fungi.
Dermatophytosis is mainly a disease of young
and middle age adults, particularly males due to
chances of exposure to the risk factors are more
due to physical exertion and contact with
infected persons. Patients from lower
socioeconomic group predominated the study
group due to poor personal hygiene,
overcrowding and poor nutritional status. Tinea
corporis and Tinea cruris were the most
common clinical types. Although, the present
study is a random study that focuses primarily
on the prevalence of different dermatophyte
species in a small area in the Belagavi city,
more systematic study covering larger
population and over a longer period of time
would give a better insight into the
epidemiology of dermatophytosis in the area.
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Abstract
Background: COPD is a major cause of mortality and morbidity which varies across countries and has
emerged as the third leading cause of death. Most of the exacerbations are associated with infective causes
like either virus or bacteria, although non-infective triggers like air pollution are important.
Objectives: To determine the bacteriology of COPD and to assess their antibiogram.
Material and Methods: A total of 176 sputum samples of clinically diagnosed patients of COPD received
at the Department of Microbiology, J. N. Medical College, Belagavi, were investigated for sputum culture
and drug sensitivity testing following standard microbiological protocol.
Results: Growth of pathogens was obtained in 54.97% of sputum samples. Gram negative bacilli (GNB)
were the predominant etiological agents (62.76%). Among GNB, K. pneumoniae (49.15%) was the most
common isolated organism followed by Pseudomonas aeruginosa (33.89%) and E.coli (11.86%).
Piperacillin+tazobactum and Aminoglycosides were the most effective antibiotic against all organism.
Cephalosporins and Quinolones were less effective. Gram positive cocci- Streptococci sp. being the
predominate was isolated in 29.78% of the samples.
Conclusion: With continuously changing bacterial flora of COPD, choice of antibiotic should be based on
the local bacterial resistance pattern. Periodic studies to identify probable agents and their antibiotic
sensitivity pattern would assist in formulating a cost effective antibiotic strategy reducing the emergence of
drug resistance.
Keywords: Sputum, COPD, Antibiogram, Bacteriology.
Introduction
Chronic Obstructive Pulmonary disease (COPD)
is defined as a common preventable and treatable
disease characterized by persistent and
progressive airflow limitation that is caused due to

enhanced chronic inflammatory response of the
airways and lungs to noxious particles and gases.
COPD has emerged as the third leading cause of
death and is a major cause of mortality and
morbidity.1,2
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Though COPD is a progressive illness, periods of
remission and exacerbations are known. An
exacerbation of COPD is defined as an event in
the common course of the disease characterized
by the change in the patient’s baseline dyspnea,
cough and / or sputum production that is beyond
common day-to-day variations, which is acute in
onset, and warrants a change in regular
medications.1 Severe exacerbations of COPD
results in respiratory failure as the patients are
unable to maintain normal blood gases. Mortality
is found to be 10% in patients admitted to hospital
with hypercarbic COPD exacerbation being the
cause for it.3,4 Exacerbations of COPD have
serious negative impacts on patient’s quality of
life, lung function as well as socioeconomic
costs.5, 6, 7, 8 There are three class of pathogens
which have been labelled as a cause of COPD
exacerbation: respiratory viruses, atypical
bacteria, aerobic gram positive and gram negative
bacteria. Though the role of bacteria in COPD
exacerbation is controversial, researchers have
found that approximately 50% of COPD acute
exacerbations are associated with the bacteria
from lower respiratory tract. Although bacteria
and viruses are the causes for exacerbation, air
pollution is also a known cause apart from onethird of the cause for exacerbation being
unidentified.8
Ways by which bacteria can lead to acute
exacerbation include: a) primary infection of the
lower airways. b) Secondary infection of the
airway following viral infection. c) Bronchial
hyper reactivity and eosinophilic inflammation
induced by bacterial antigens.9
More than 90% of the COPD patients are treated
with antibiotics even before the culture sensitivity
report of the same being obtained. This
indiscriminate use of antibiotic has led to the
emergence of resistant strains to the commonly
used antibiotics, resulting in irreversible progress
of the disease.10,11 Hence, timely institution of
correct management is imperative for the better
prognosis of the disease.
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Objective
In view of the limited data about the
bacteriological profile in COPD patients, present
study was undertaken to identify the common
aerobic bacteriological agents responsible for
COPD exacerbation and to study the antibiotic
sensitivity pattern of these isolates.
Material and Methods
A total of 171 sputum samples of clinically
diagnosed patients of COPD were received at the
Department of Microbiology, J. N. Medical
College, Belagavi and were investigated for
sputum culture and drug sensitivity testing
following standard microbiological protocol.
Gram staining of all the sputum samples was done
and were evaluated based on Bartlett’s grading
system and a score was given.12
Bartlett’s grading system
Number of Neutrophils /10 X LPF
<10
10-25
>25
Presence of mucus
Number of Epithelial Cells /10 X LPF
10-25
>25
Total score

GRADE
0
+1
+2
+1
-1
-2

Average number of epithelial cells and neutrophils
in 20-30 LPFs was calculated and the total score
arrived at. A final score of 0 or less indicated lack
of active inflammation or contamination (nonacceptable sample), and a score of 1 and above
was considered an acceptable sample.
Sputum samples were inoculated on Blood agar
and MacConkey media. All the organisms isolated
were identified by their morphology, culture
characters & biochemical reactions following
standard protocols. Antibiotic sensitivity testing
was done by Kirby Bauer Disk Diffusion method
& results were interpreted according to CLSI
guidelines.13,14
Results
A total of 176 sputum samples were processed.
Sputum culture positivity was observed in 166
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cases (54.97%), as shown in fig 1. Collectively,
Gram negative bacilli (GNB) were the
predominant etiological agents (62.76%). Among
GNB, K.pneumoniae (49.15%) was the most
common isolated organism followed by
Pseudomonas aeruginosa (33.89%) and E.coli
(11.86%)
as
depicted
in
fig
2.
Piperacillin+tazobactum and Aminoglycosides

were the most effective antibiotic against all
organism. Cephalosporins and Quinolones were
less effective. Gram positive cocci- Streptococci
sp. being the predominat was isolated in 29.78%
of the samples. Fig 3, 4, 5 and 6 are showing the
resistant pattern of Klebseilla sp, Pseudomonas
aeruginosa, Strep pneumoniae and Strept pyogens
respectively.
NOGC
6%
0%

[CATEGORY NAME]
[PERCENTAGE]

Pathogens grown
55%

Fig 1: Culture growth distribution

60.00%

49.18%

50.00%

40.00%
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13.55%
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5.08%
3.38%
0.00%
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Pseudomonas K.pneumoniae Citrobacter sp. Strept pyogenes
aeruginosa
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pneumoniae

Staphylococcus
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Fig 2: Distribution of various bacterial organisms isolated
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Fig 3: Resistance pattern of Klebseilla species.
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Fig 4: Resistance pattern of Pseudomonas aeruginosa
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Fig 5: Resistance pattern of Streptococcus pneumoniae
Dr S.Soumya et al JMSCR Volume 06 Issue 08 August 2018

Page 50

2018

JMSCR Vol||06||Issue||08||Page 47-53||August
80%
69%

70%
59%

60%
50%
40%
30%

33%
22%

20%

17%

20%
10%

6%
0%

0%

0%

0%

0%

Fig 6: Resistance pattern of Streptococcus pyogenes
Discussion
COPD is a leading cause of mortality and
morbidity. Episodes of exacerbation add to the
burden of the disease and are the major cause for
health are utilization including hospitalizations
and intensive care admissions. Most of the
exacerbations are associated with infective causes
like either virus or bacteria, although noninfective triggers like air pollution are
important.1,15 Since sputum culture facilities are
either not available or are adequately utilized or
time consuming, it is better to know the pattern of
bacterial flora and their antibiotic sensitivity
pattern of a particular geographical area.16
Sputum culture was positive in 54.97% of patients
with COPD. Similar frequency of bacterial
isolation in sputum of patients of COPD has been
reported by P. Sharma et al; H.Sharan et al and K.
Chawala et al.2,17,18In our study K.pneumoniae
was found to be the most common sole bacterial
agent responsible for COPD excarabtion. Our
finding of K.pneumoniae as the most common
agent is in concordance with study results of
K.Chawala et al; and S.Madhavi etal;18,19 while
few other studies done by P. Sharma et al; and
Patel AK et al;2,20 found Strept pneumoniae to be
the most common organism responsible for
COPD.
Antibiogram
revealed
that,
Piperacillin+
tazobactum and Aminoglycosides were the most
effective antibiotic against all organism.

Cephalosporins and Quinolones were less
effective. Quinolones which were considered to be
the first drug of choice, is no longer sensitive.
This emergence of resistance could be due to their
frequent usage. Mechanisms like selective
pressure on organism due to uncontrolled use of
quinolones, decreased permeability and active
efflux of antimicrobial agent are involved for
emergence of resistant strains.
Conclusion
COPD exacerbations and purulent sputum are the
most important factors for the presence of
bacterial infection which calls for the use of
antibiotics. With continuously changing bacterial
flora of COPD, choice of antibiotic should be
based on the local bacterial resistance pattern.
Periodic studies to identify probable agents and
their antibiotic sensitivity pattern would assist in
formulating a cost effective antibiotic strategy
reducing the emergence of drug resistance.
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ABSTRACT:
Introduction: Klebsiella species belongs to family Enterobacteriacae is a gram negative bacilli
responsible for causing a number of infections. Among Klebsiella species, species pneumoniae and
oxytoca are frequently isolated in cultures. These organisms are even responsible for nosocomial
infection.
Aims & objectives: This study was carried out to know the prevalence of Klebsiella species
Material & methods: All the Klebsiella species isolated from various clinical samples received at
Department of Microbiology, JNMC, KAHER’s from January 2017 – December 2017 were included in
the study. The isolates were identified by colony characters and standard biochemical tests.
Results: Out of total 16,290 clinical samples, 132 isolates were Klebsiella species giving the prevalence
of 0.81%. Out of these 132 isolates 126(95%) isolates were Klebsiella pneumoniae and 6(5%) were
Klebsiella oxytoca. The maximum numbers of isolates were isolated from sputum followed by urine,
pus, etc.
Conclusion: As prevalence of Klebsiella species are next to Escherichia coli for causing bacteremia,
knowledge of their local prevalence helps to reduce spread these organisms in the hospital settings.
Key words: Klebsiella pneumoniae, Klebsiella oxytoca, Klebsiella sp.
Introduction
Klebsiella species a non-motile Gram Negative
Bacilli, belonging to Enterobacteriacae family is
ubiquitous in the environment and is notorious
to cause a wide range of human diseases, like
urinary tract infections to pneumonia. In 1882,
Karl Friedlander a pathologist identified
Klebsiella as a cause of pneumonia for the first
time. Virulence factors such as capsules or lipopolysaccharides help them to
escape
phagocytosis macrophages1. The infections
caused by Klebsiella are associated with
hospitalization. Klebsiella spp. infects as an
opportunistic
pathogens
in
immunecompromised individuals and hospitalized
patients. Klebsiella pneumoniae is the most
important species of the genus to cause
Corresponding author: Dr.S.Soumya

nosocomial infections. In the United States and
in Europe it has been observed that Klebsiella
spp. cause 7% - 14% of all nosocomial bacterial
infections. Klebsiella is second only to
Escherichia coli for causing nosocomial
bacteremia2, 3.
Material and Methods:
The study was undertaken at the Department of
Microbiology, Jawaharlal Nehru Medical
College, Belagavi between January 2017 to
December 2017. Different clinical samples like
sputum, urine, blood, wound, ear swabs and
aspirates (of pleural, gastric fluids) etc received
at the Department of Microbiology during the
study period were included in the study.
Preliminary examination i.e gram stain from
samples like pus, wound swabs, sputum etc, and
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wet mount for urine was done. The samples
were inoculated on Blood agar and MacConkey
agar, followed by aerobic incubation at 370C for
24 hours. Morphological characters of the
colonies, microscopic features and standard
biochemical tests were used to identify the
isolates4. Indole production helped to
differentiate K. oxytoca from K. pneumoniae.
Citrate utilization test was used to differentiate
K.pneumoniae and K. rhinoscleromatis, latter
being citrate utilizers. K. ozanae and K.
rhinoscleromatis were identified based on MRVP test.

Inclusion Criteria: All the clinical samples
with Klebsiella species isolated were included
in the study
Exclusion Criteria: All the clinical samples
with isolates other than Klebsiella species, No
growth and Commensal growth were excluded
from the study.
Results:
Out of total 16,290 clinical samples, 132
isolates were Klebsiella species. The prevalence
of Klebsiella species was found to be 0.81%.
Out of these 132 isolates 95% (126 isolates)
were Klebsiella pneumoniae and 5% (6) were
Klebsiella oxytoca as shown in figure 1.

Fig 1: Prevalence of Klebseilla sp. in various
samples.
0%
5%
95%
Klebsiella pneumoniae

Klebsiella oxytoca

The majority of Klebsiella isolates were from sputum followed by urine, pus, etc. as depicted in Table 1
Table 1: Distribution of Klebsiella sp. isolates from various clinical samples. n=132
Samples
Blood
Bronchial secretion
Catheter tip
Ear swab
Pleural fluid
Pus
Sputum
Urine
Throat swab
Vaginal Swab
Wound swab
Total
© 2018 IJMSDR. All Rights Reserved.

Klebsiella oxytoca
0
0
1
0
0
1
1
3
0
0
0
6

Klebsiella pneumoniae
2
1
4
2
1
28
42
35
2
4
5
126
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Majority of the Klebsiella isolates were found to be from patients belonging to age group 45-60 as
shown in table 2
Table 2: Frequency of age wise distribution of Klebsiella sp infection
Age in years
0-15
16-30
31-45
45-60
>60
Discussion:
Klebsiella being responsible for severe
morbidity and mortality is an important
nosocomial pathogen. Due to the development
of multidrug resistance in Klebsiella mainly
Klebsiella pneumoniae species it is gaining lot
of attention. It is a major threat mainly causing
difficulty in health management in hospitals of
especially in developing country like India.
In the present study the isolation rate of
Klebsiella species is highest from sputum,
followed by urine and pus. This finding was
similar to the finding in the study done by
Sumana P et al;5. But finding from study done
by Namratha KG et al;6 and Ali adbul Rahim
KA et al;7 found its prevalence to be high in pus
followed by sputum and cathertip. This
difference seen could be due to difference in
type of patients referred as our hospital is a
tertiary care hospital and environmental
conditions to play a very important role.
In the current study, Klebsiella pneumoniae
isolation rate is high compared to Klebsiella
oxytoca. This finding is in comparision to that
done by Namratha KG et al;6 and Asmaa et al;7
The prevalence of Klebsiella as causative agent
of infections depends on patients predisposing
factors like hypertension, Diabetes mellitus,
smoking,
alcoholism,
steroid
therapy,
immunocompromised status etc, and also on
duration of hospital stay, in-dwelling catheters,
age of the patient, type of surgery, prior
antibiotic usage etc.
In our study the major predisposing factor was
age as most of the isolates were from patients in
© 2018 IJMSDR. All Rights Reserved.

No (%)
n=132
10 (7.57%)
21 (15.9%)
33 (25%)
48 (36.3%)
20 (15%)
age group 45-60 yrs with Diabetes mellitus
followed by hypertension and alcoholism. These
findings correlated to the study findings done by
Namratha KG et al;6
Conclusion:
Nosocomial Klebsiella infection continues to be
a rampant problem, not only it effects countries
economy but also patients life expectancy.
Therefore, the knowledge about their prevalence
is required for the implementation of preventive
and control measures of the same. Regular
surveillance of these nosocomial isolates can
help to reduce the spread of these.
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study on Placenta in Hypertensive Disorders of pregnancy

Dixit Daksha

P.1,

Vanitha2, Virupaxi Rajendrakumar D.3

Abstract
;
.d

t
1

L
:

,

i
i

lntroriltction: Hypertensive clisorclers are the causes
of rraternal and fetal mortaiity ancl rnorbiciity. Ten
percent oI pregnancies are affectetl by hypertensive
disorclers.Thir rt"ay ir ai*e.i ut stu,]ying tl.re rnorphological
and rrorphometrical changes of the placenta_in hypertensive
disordeiand their effects on fetal growth and to
comPare them with the normal p."g.u.,cy. Mettrcdilogy.:
r-ive birth flacu.,L" *ur"
from hypertensive
and nortnal Pregnancy (30 in each group). Morpho-"lii.
*"u.,r...ri"r*, oi frucentae"ollected
along
with
morphological
changes were recortleel' Fetal puiur',"i"r, ani
maternal history were rJcorciecl after the rleiivery. Results:
Morpho,retric Parameters of the placentae were recluced
i" hip".;;;r;ii ,iiro..t", which was siatistically
significa.t (p<0'05) and also morphological changes
were observ"d. Fetal weight and length were also reduced.
In hvpertensive group, the maioriry of i'omen
hai a Caesareanse"i""- iclsi *irich was statisrically significant.
Cttnclusiun: In this studv, we observed that
hypertensive disorders will'aife;t the placental morphology
and its
function thereby affect-ing the
fetal

disorc-ler can heip to ma.age ancl

mother after delivery.

gto*tt.'{r,;*leclge of pru.u.,t"iu.,J-fitat insufficlencies in hypertensive

imirove the ante.ratal

care of future pregnancy, and management of fetus and

Keywords: Hypertension; Morphology; N,lorphonrefry;
I]lacenta; Pregnancy

Introduction

''.

:,t

'fen percent of pregnancies
worlrlwide are
complicated by the hypertensive clisorders of

the placenta will explairr the prenatal ever.its,
rnaternal ancl fetal health
[3]. This further can help to
improve the antOnatal care in future pregrrancy. This
stucly lras been taken up to see the morphoiogical
anrl morphometricai changes of the piacenta in

hypertensive disorcler and their effects onietal growth
and to cornpare them with the normal pregnalncy.

Methodology

Placentae of Iive births were collectecl from
Department of Obstetrics ancl Gynaecology, Dr.
Prabhakar Kore Charitable Hospital, Belagaii after

taking consent from the pregnant wJmen.We
collected 30 placentae -ith-u history of the
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hypertensive disort{er (study group) ana gO normal
(conkol) placentae for the sturly. First, the placenta
was observed for cord ancl membrane attachment,
then the membrane and cortl lvere trimmed, anti

placental weight, volume and surface area were
measured. Fetal parameters like birth weight, sex,
gestational age and maternal history were also
recorded.
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Results

the normal and it rr-as statistically signiticant p<0.05.

In this study, 30 cases l\rere normal and 30 lvere
from hypertensive disorr.iers (Fig. 1). hr hlpertensn,e
rlisorder, the n-rean age of the pregnallt \\iomen \\'as
26.11i5 06 anel in nomral rt w'as 23.81+2.24 nhich
rl,as statistically significant i.e. p-r,air-re \\,as 0.008247
(p<0.05). In the sLucly group, 42.86% hacl a normal
delivery and 57.74% under lvent cesarean section. The
rliJference betrveen them rvas statisticallv significant
(p<0.05). In controi group, 50?6 had a normal clelivery

and

509/o

hacl C/S sections. The tlistribution of

hvpertensive disorder group is given in the Table

1.

disorders

Number of

cases

normal and central attachment was lesser in
hl,pertensive group than the normal.
Circurnt-r-rarginate and crrcumvallate abtacfunent of
the membrane 1\rere more inhypertensive group than
the normal.

Morphologicttl chnnges of thc placenta

In this study, one placenta in the hl,pertensl\c
group shorved bilobecl placenta (Figure 2).
Infarction and calcium saits deposition n,ere n-Lore
in hypertensive pregnancv comparecl to normal
pregnancv.

Table 1: Distribution of hvpertensive cases
Hypertensive

Eccenteric, margmal, velamentous cord attaclunent
(FigLue 3) n,ere more in hvpertensive group than the

percentage

Cestational hv;ler1g1t51..

15

-50

Pre-eclampsia
Eclampsia

l?

40

3

10

Total

30

100

Fetoplaccntal weight rntio (Fp)
FP ratio rvas 6.02:1 in normal group and 6.57:1 in
hypertensive group.

:

, .-'. -' i'

'.':

Fig. 1: Placenta of hr.prertensive rlisorrler
Fig. 2: Bilobecl placenta

\cr
FetoL Pnrnntctttrs

Out of 30 study grolrp, 10.43% were male babies
antf 53.57% ryvere female babies. In normal, 36.69%
lvere male babies and 63.33% rvere female babies.
Fctal variables rvith the measurements are shon,n
in Table 2.

Gestational age, birth rveight, length of the babv
ilere iesser in hyperterrsir,e group than the noilnal
ancl

it

u,as statistically significar-rt (p<0.05).

PLacentnl Pnronteters

Placentai morphometric and morphological
measurernents are shorvn in Table 3.

Placc.ntal lveight, volume ancl the number of
coh'ledons r,vere lesser in hypertensive group than

cord attachment
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study orr pracenta in Hyperter.rsive
Disorders of pregnancv 443

Showing distribution of fetal
variables

S. No,

Variables of fehs

Normal group

Gestational age (in weeks)

1

2

Birth weight of the batv (in
Bms)
Length of the baby (in cm)

3

Hypertensive
SrouP
Mean
SD

Mean

SD

39.11

1.14

37.E3

307.50

26ffi

237

48

2906.65

49.97

Normal group
Mean

^?;
1

2
3

l4,eight of placenta (itt
gms)
Volume of the placenta (in
mi)

1t..1/

Attachm.ent of corrl

5
6

Mernbrane attachment

4.94

SD

Significance
{p<0.00s)

401.79

75.13
76.85

79.39

p=.000151
p=.000637

J./O

p= .006662

Central=3.33%
Eccenteric=73.33 %

Marginal=16.62%
Velamentous=6.67%

%

Membranous=g6.67%

Circummargina te=6.67 %
Circumvallate= 6.67%

Infarction ancl calcifietl
area

p=.o0V75
p=.013981

405.78

Cenrral=16.6796
Eccenteric=66.67%

Marghal=13.33%
Velamentous=3.33

p=.003189

Hypertensive
SrouP
Mean

SD
83 80
76.92

466.76

Number of cotyiedons

4

t

48?.63

(p<0.00s)

2.18
455.78
3.63

Table 3: Shorving distribution
of placental morphometric and
morphoiogical measuremenb

Variables of placenra

Significance

No infarction anrl calciun.r
salts=66.67%

Membranous=63_33

%

Circummargina te=16.67
Circumvallate= 20%

%

No infarction antl calcium
salts=60%

lnfarction and calcium

Infarction ancl calcium

saits=33.33%

salts=40%
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Surgical outcomes of fascio-cutaneous
rhomboid transposition flap surgery for pilonidal
sinus- A case series
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Abstract

Aims: To analyze the possibility of complications, recurrence on follow-up and time taken to resume routine activity in
cases of sacrococcygeal pilonidal sinus treated with fascio-cutaneous rhombic transposition flap repair. Materials and
Methods: 10 patients suffering from sacrococcygeal pilonidal sinus were operated upon after elimination of chances of
infection. A rhomboid area around the sinus was excised and a flap was created over the area adjacent to the defect and
rotated upon its pedicle followed by tension-free suturing of the flap and primary closure of the resulting elliptical defect
with placement of a negative-suction drain below the flap. Patients were regularly follow-up till 6 months. Post-operative
pain, flap necrosis, collection, resuming of routine activity and recurrence was analysed in these cases. Results: 7 out of
10 patients experienced moderate pain needing intravenous analgesics. Only one patient had undergone flap necrosis with
pus collection below the flap and needed debridement and further reconstruction. All other patients had gradually
decreasing insignificant amount of drain collection till its removal on 5th post-operative day. Routine activity was
resumed after suture removal in 9 out of 10 patients. There were no cases of recurrence in follow-up. Conclusion:
Rhombic fascio-cutaneous flap is an effective and easy method of treating sacrococcygeal pilonidal sinus which is an
otherwise refractory condition. Careful patient selection and cohort studies are needed to evaluate the risks for flap
necrosis.
Key Words: Pilonidal sinus, rhomboid flap, surgical outcomes of pilonidal sinus repair, recurrence after rhomboid flap
repair, post-operative complaints after flap surgery.
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INTRODUCTION
Sacrococcygeal pilonidal sinus is a disease mainly seen in
young hairy males with propensity for causing infections
and significant discomfort. Adolescence appears to be a
major risk factor on the development of pilonidal sinus

disease1. Hair insertion is claimed to cause pilonidal
sinus, prevent spontaneous recovery, delay healing of any
wound in the depth of the natal cleft, and to be the cause
of recurrence. An understanding of this made it possible
to avoid hair insertion in cases of the condition with the
use of the advancing flap operation. This has been proven
to be an easy and successful way of treating and
preventing recurrence of pilonidal sinus.2 Management of
pilonidal sinus is frequently unsatisfactory. No method
yet can be called ideal associated with quick healing, no
hospital admission, minimal patient inconvenience, and
low recurrence but greater awareness of the strengths and
weaknesses of existing methods would definitely lead to
improved management [3]. Despite multiple procedures
described for the treatment of this disease, recurrence
remains a major concern. Also, many of the procedures

How to cite this article: Manoj D Togale, Manisha S More, Tanmay B Patravale, S S Shimikore. Surgical outcomes of fascio-cutaneous
rhomboid transposition flap surgery for pilonidal sinus- A case series. MedPulse International Journal of Surgery. April 2018; 6(1):
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are technically challenging and need advanced expertise.
Rhomboid flaps have been described for this purpose
since the mid-twentieth centuries and many previous
studies have shown their advantages in comparison to
simple excision and repairs. Moreover, other procedures
have been reported to cause significant pain and
discomfort leading to a delay in resumption of routine
activity.4 This case series aims to analyze the possibility
of complications, recurrence on follow-up and time taken
to resume routine activity in cases of sacrococcygeal
pilonidal sinus treated with fascio-cutaneous rhombic
transposition flap repair.

MATERIALS AND METHODS
After taking written and informed consent and ethical
clearance, patients suffering from sacrococcygeal
pilonidal sinus in KLES Dr. Prabhakar Kore hospital,
Belagavi were operated upon after detailed pre-operative
work-up. Data was collected prospectively by following
each case independently. Inclusion criteria was cases of
sacrococcygeal pilonidal sinus in the age group of 15-45
years. Cases presenting with active pus discharge or other

Figure a:

evidence of local infection or abscess were excluded.
Pertinent demographic data including age, sex,
comorbidities, previous surgeries along with the mode of
presentation and previous history of treatment were
collected and analyzed. Primary outcomes included postoperative pain, flap necrosis, collection, resuming of
routine activity and recurrence. 10 such patients were
selected, operated and followed up.
Procedure: After shaving and cleaning, patients were
taken up for surgery under spinal anesthesia. Patients
were given a supine position. Using all aseptic
precautions, a rhomboid area around the sinus was
excised after taking exact measurement and marking an
area adjacent to the excised area sharing one boundary
(Fig. A and B). A flap was created over the area marked
adjacent to the defect and was rotated upon its pedicle to
cover the defect (Fig C and D). Tension-freesuturing of
the flapand primary closure of the resulting elliptical
defect with placement of a negative-suction drain below
the flap was done (Fig E and F). Compressing sterile
dressing was applied.

Figure b:

Figure e:

Figure c:

Figure f:

Post-operative care and Follow-up: Patients were
reviewed on 3rd and 5th post-operative day for dressing
followed by discharge, rest for a period of 10 days and
regular follow-up till 6 months (Fig G). Drain was
removed on the 5th post-operative day.Post-operative

Figure d:

Figure g:

pain, flap necrosis, collection, resuming of routine
activity and recurrence was analyzed in these cases.
Patients were recommended to have a regular shaving or
laser removal of hair post-operatively.
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RESULTS
Nine males and one female were enrolled for the study out of which two were diabetic. The female patient was
incidentally diagnosed with polycystic ovarian syndrome picked up due to menstrual irregularities and hirsutism. None
of the patients had any active local cutaneous or deep infection. Four patients had undergone a course of antibiotics on
previous presentation and were now ruled out of active infection by thorough clinical examination and
investigation.(Table 1)
Table 1: Demographic characteristics of the patients
Demographic character
Number of patients
Age:
15-25 years
1
25-35 years
6
35-45 years
3
Sex:
Male
9
Female
1
Diabetes mellitus
2
Previous intervention for infection
4

Out of the 10 patients followed up and studies, none had any episode of recurrence at 6 months, despite a case of flap
necrosis discovered on the 5th post-operative day. Majority of the patients experienced moderate post-operative pain(n=7)
though all but one patient could resume simple routine activities by post-op day 5. The patient with flap necrosis was also
the only case with a daily drain collection of greater than 15 ml and none of the others(n=9) had any evidence of
discharge from the sutured edges during dressings post-operatively.(Table 2)

Post-operative pain
Mild
1

Moderate
7

Severe
2

Table 2: Surgical outcomes of the operated patients
Resuming simple routine
Drain collection
Flap necrosis
activities
Day 5
>5 days
<15ml/day
>15 ml/day
Present
Absent
9
1
9
1
1
9

DISCUSSION
Sacrococcygeal pilonidal sinuses are typically seen in
young hairy males, not rarely with compromised hygiene.
Although the pathogenesis and disease process is a
controversy, hair seems to play a central role in formation
of the sinuses. This is consistent with the fact that
pilonidal patients are have excessive body hair and the
disease rarely occurs in those with less body hair. Rarely,
pilonidal disease can be confused with other disorders
such as anal fistulas, skin disorders, underlying
malignancies, or true sacrococcygeal sinuses. Surgical
treatment is by the way of excision of the diseased tissue
down to the sacrococcygeal fascia, the remaining defect is
a matter of concern. The treating surgeon must keep in
mind the patient compliance, postoperative pain, infection
and recurrence rates, hospital stay, frequent wound
dressings, and cosmetic outlook with preservation of the
area while approaching such cases.5 Many previous
studies have concluded about the superiority of flap
surgeries to laying open of the sinus in terms of
acceptability, decreased recurrence and early return to
normal activities. Mackowski and Lewitt reported claim
to have achieved primary wound closure in almost 90%
of casesusing the house advancement flap. However

Recurrence at 6
months
Present
Absent
0
10

delayed wound healing and sinus recurrence remain
issues with this technique and it appears to have little
advantage over other primary closure techniques.6 Mulla
et al have concluded that flaps make the stay short by
eliminating daily dressing and are an easy and efficient.7
Öz, Akcan et al have reported that Limberg transposition
flap may be better than V-Y flap in recurrent cases and
was also associated with lower recurrence rate and less
hospital stay time, early return to work.8 Kumar et al also
showed that rhomboid excision with Limberg flap
reconstruction is better than primary midline closure after
elliptical excision and open excision with respect to
healing time and reoccurrence in cases of sacrococcygeal
pilonidal sinus.9 Our series has also shown a consistent
early return to activity, with decreased chances of postoperative pain and recurrence. Flap necrosis, though a
nuisance, occurred only in one patient who was treated by
thorough debridements and a complex reconstructive flap
which was physically, psychologically and economically
taxing for the patient. A nil recurrence rate was the major
highlight of this series proving the efficacy of the
procedure despite the ease.
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CONCLUSION
Sacrococcygeal pilonidal sinus can be effectively treated
in its chronic state with rhombic fascio-cutaneous
transposition flaps with moderate post-operative pain,
early resumption of routine activity with a minimal risk of
complications which need to be watched out for and
intensively treated.
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ABSTRACT
Introduction : Poisoning is a problem throughout the world but
its pattern vary from one place to other place. The deaths due
to poisoning can be intentional or unintentional. The deaths
due to poisoning is increasing at an alarming rate in developing
countries like India because a large number of pesticides
are easily accessible to the people with the development in
industrial and agricultural fields.
Objectives : To know the pattern and outcome of poisoning
cases admitted in a tertiary care hospital over a period of 3
years.
Materials and Methods : A retrospective record based study
of all poisoning samples sent for analyzing to Poison Detection
Centre (PDC) of KLE hospital, Belagavi from January 2014 to
December 2016. The data regarding pattern of poisoning, age,
sex, occupation, basic demographics profile and outcome were
collected from hospital records.
Results: There were total 521 cases of which 426 were positive
for various poisonous compounds and 95 were negative for the
standard tested. Most of the poisoning cases were observed
in males amounting 257 (60.3%). The commonest age group
was 19-29 years (46.5%) and male to female ratio was 1.52:1.
The maximum number of cases reported were among illiterate
(71.8%) and were from rural background (70.6%) involved in
agricultural activities (42.7%). Organophosphorus (57%) was
commonest compound and least was Amitraz (1.2%). The total
mortality was 39 and the maximum deaths were seen with
Organophosphorus compound (66.6%).

INTRODUCTION
Poisoning is a major medicosocial and legal problem
all over the world but its morbidity and mortality vary
from one place to other place. Among the unnatural
deaths, death owing to poisoning stand next only to road
traffic accident deaths.[1] The deaths due to poisoning is

increasing at an alarming rate in developing countries like
India. A large number of pesticides are easily accessible
to the people with the development in industrial and
agricultural fields.The World Health Organization (WHO)
estimates that about 3 million cases of poisoning occur
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ABSTRACT
Background:The femur is generally preferred over the other long bones as a means of predicting gestational age (GA) because of its size, visibility
and ease of measurement.
Objectives: 1. To establish a reference table for femur length (FL) in normal pregnant women of 20 to 38 weeks of gestation from Belagavi District,
Karnataka. 2. To ﬁnd out the predictive accuracy of gestational age determined by FL with gestational age determined by LMP method.
Materials and Methods: The data was collected by using predesigned pretested questionnaire from September 2016 to January 2018. Total 768
singleton pregnant women with minimum 30 cases for each gestational week from 20 to 38 weeks of gestation, fulﬁlling inclusion and exclusion
criteria were studied.
Statistical Analysis: The data was analyzed using Statistical Package for Social Sciences (SPSS) version 20. For each gestational week
percentages, mean, standard deviation, range, standard error, percentiles and regression equation etc. were performed for femur length.
Results: The regression equation derived for FL measurements was GA = 5.358 + (4.40 X FL in cm) where correlation coefﬁcient 'r' = 0.977
(highly correlated) and proportion of variation in dependent variable (GA) - R2 = 0.955. By this regression equation, the accuracy in prediction of
gestational age by FL measurement alone was ranging from 96.12 % at 38 weeks to 99.96 % at 23 weeks of gestation.
Conclusion: The present study ﬁndings conﬁrmed that the fetal FL measurements signiﬁcantly vary among different population groups due to
genetic, racial, and ethnic factors. So generation of population speciﬁc reference tables and regression equations for various fetal biometric
parameters by a large scale study at national level is required for more precise reporting of GA and expected date of delivery (EDD) by
ultrasonography.

KEYWORDS
Fetal femur length, Gestational age, Ultrasonographic measurements
Introduction
Successful obstetric care needs an accurate knowledge of age of an
unborn baby i.e. GA. Uncertain gestational age has been associated
with adverse pregnancy outcomes including low birth weight,
spontaneous preterm delivery and perinatal mortality, independent of
maternal characteristics1. Ultrasonographic fetal biometry is the most
widespread method used to establish gestational age, estimate fetal
size and monitor its growth. Many curves and reference tables for fetal
biometry have been published in the literature, using mean values for
the biparietal diameter, head circumference, abdominal circumfer
ence, and femur length, which allow estimation of the fetal weight2,3.
On the basis of the data derived from pregnancies with known
conception dates, ultrasound determines the fetal age to within 5 days
in ﬁrst trimester and less than 7 days in second trimester in 95% of
cases4.

Therefore, the present study was designed to determine the
relationship between fetal FL and GA with + 2 SD, to form a reference
table for FL and to ﬁnd out the predictive accuracy of gestational age
determined by FL with GA determined by last menstrual period (LMP)
method in normal pregnant women from 20 weeks to 38 weeks of
gestation from Belagavi District, Karnataka, India.
Aims and Objectives:
1. To establish a reference table for FL in normal pregnant women of
20 to 38 weeks of gestation from Belagavi District, Karnataka.
2. To ﬁnd out the predictive accuracy of gestational age determined
by FL with gestational age determined by LMP method.

Fetal biometry is inﬂuenced by different variables like physiological
and pathological changes such as maternal height and weight, drug or
tobacco exposure, fetal sex, ethnicity, genetic syndromes, congenital
anomalies and placental failure5,6. Several standard charts of various
fetal parameters have been fed into ultrasound machines for ready
reference.7,8. A study by Lim et al9 in 2000 found that Indian fetuses
have signiﬁcantly longer FL as compared to Non-Indian (Malay and
Chinese) fetuses. Prashant Acharya et al10 concluded that if western
parameters are applied to all, intrauterine growth restriction (IUGR)
will be over diagnosed and correct dating will be wrong for other
patients. Various other studies have determined that our fetal
measurements are smaller than Caucasian fetal measurements 4,11-15.
Use of charts derived from a different population may lead to errors in
diagnosis of gestational age and over-diagnosis of intrauterine growth
restriction, over or under estimation of gestational age and expected
date of delivery16. Femur is generally preferred over the other long
bones as a means of predicting GA because of its size, visibility and
ease of measurement. Most studies suggest that FL is an accurate
predictor of menstrual age in early second trimester (2 SD = + 1 week),
but again variability increases as pregnancy advances17.

Materials and Methods:
A random case series study was done from September 2016 to January
2018. 768 pregnant women with minimum 30 cases for each
gestational week from 20 to 38 weeks of pregnancy referred to the
Department of Radiology, Belagavi Institute of Medical Sciences
(BIMS), Belagavi by antenatal clinic of Department of Obstetrics and
Gynaecology (OBG) for routine antenatal scanning were studied after
clearance from Institutional Ethics Committee. Antenatal cases with
knowledge about exact date of last menstrual period (LMP) with
regular menstrual cycles of 26-33 days18 for at least 3 cycles before
conception, with delivery of a live baby with birth weight more than or
equal to 2500 grams, fundal height corresponding to duration of
pregnancy as per obstetricians ﬁnding, who delivered within one week
of the expected date of delivery (EDD) and who delivered a newborn
baby without any congenital abnormality were included in the study
for analysis. Exclusion criteria were - pregnant women with age below
18 and above 35 years, with height below 140 cm, history of drug
abuse, tobacco / gutkha use before and during pregnancy, oral
contraceptive pills for 3 months prior to conception, and previous baby
with low birth weight. women with Diabetes mellitus, hypertension
detected during examination or developing later during pregnancy,
women with multiple gestations, oligohydromnios, polyhydromnios,
intrauterine growth retardation, or intrauterine death, women with
uterine abnormalities like ﬁbroids, bi-cornuate uterus, etc.

The difference in mean values with other ethnic groups indicate that
single formula cannot be used for calculation of GA by FL and each
population needs different growth charts for accurate calculations.4

Method of collection of data:
A predesigned, pretested, structured proforma was used for each
subject separately. Ultrasonographic examination of each pregnant
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woman fulﬁlling inclusion criteria was done after submission of
completely ﬁlled 'Form F' in compliance to Pre-Conceptional and PreNatal Diagnostic Techniques (PCPNDT) Act, duly signed by the
women undergoing ultrasonography and the radiologist conducting
ultrasonography. Using standard methodology, the reading of only ﬁrst
examination of each patient was included for the study purposes,
although some patients underwent multiple ultrasonographic
examinations during their pregnancy period.
The patients or close relatives were contacted for information about
delivery like date of delivery, onset of labor (spontaneous or induced),
mode of delivery (vaginal or caesarean section or assisted one), place
of delivery, birth weight of the baby, any congenital anomaly detected
in newborn baby, etc. The ultrasound examination was done by a single
radiologist on one ultrasound machine - iU22 Philips make real-time
machine with 3.5 MHz electronic curvilinear transducer.
Sample size calculation:
A sample size of 15 – 18 cases for each gestational week from 20 to 38
weeks was calculated by using the following formula. n = (Z2 X S2) ÷ d2
Where, n = required sample size, Z= value for α error (99%) = Z value,
S = Standard Deviation from reference studies 4,19, d = Clinically
expected variation (5% of mean value).
Adjusted sample size of 26 for each gestational week was calculated by
considering around 30% exclusion of cases for various reasons
mentioned in inclusion and exclusion criteria. Of the total 1037 cases
initially included for the study, 269 cases were excluded after their
follow up till delivery for various reasons as mentioned above in
inclusion and exclusion criteria. Thus, ﬁnally present study included
768 cases for data analysis.
Statistical Analysis:
The data was analyzed using MS Excel and SPSS version 20. The basic
categorical variables were reported as frequencies and percentages. A
box plot of the mean, ﬁrst quartile, third quartile and extreme
measurements of FL for each gestational week from 20 to 38 weeks of
gestation by LMP in study subjects was also plotted. The descriptive
statistics (mean, standard deviation and range, standard error,
percentiles and regression equation) were performed for FL
measurements for each gestational week.
Results:
The present study included total 768 cases between 20 to 38 weeks of
gestation for analysis ranging from 34 to 51 cases per gestational week
as shown in Table 1. The average age of the study subjects was 23.59 +
3.28 years ranging from 18 to 35 years. The mean height observed was
151.13 + 3.43 cm. Majority of the subjects (53.65%) were educated up
to secondary school, followed by higher secondary school (20.05%)
with average education status of 9.14 + 3.14 standard. 42 subjects
(5.47%) were illiterates. Almost all (99.61%) were housewives/home
makers and around 2/3rd cases were from rural area. 42.97% cases were
primigravidae and 427 (55.60%) were from below poverty line family.
Majority (79.30%) of the cases delivered in a government health
institutes and 89.19% cases delivered normally. 47.79% newborns
were females and 62.89% newborns were weighing between 2500 to
2700 gms with average birth weight of 2712.22 + 181.66 gms.
The average GA observed in the present study with reference to FL
measurements is as shown in Table 2. The gestational week wise
descriptive statistics of FL measurements is as shown in Table 3. The
difference in minimum and maximum FL values went on increasing
with advancing GA (0.4 cm at 20 weeks to 1.4 cm at 37 weeks of
gestation).
Figure 1 shows the graph of 5th, 50th and 95th percentile values of fetal
FL values according to gestational week which shows increasing FL
with advancing gestational age. The regression equation derived for
FL measurements was GA = 5.358 + (4.40 X FL in cm) where
correlation coefﬁcient 'r' = 0.977 (highly correlated) and proportion of
variation in dependent variable (GA) - R2 = 0.955. By this regression
equation, the accuracy in prediction of gestational age by FL
measurement alone was ranging from 96.12 % at 38 weeks to 99.96 %
at 23 weeks of gestation. Table 4 shows different regression equations
for FL measurements by different studies.
Figure 2 shows box plot of the mean, ﬁrst quartile, third quartile and
extreme measurements of FL for each gestational week from 20 to 38
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weeks of gestation by LMP in study subjects.
Table 1: Socio-demographic proﬁle of study cases:
Sr No Particulars
1

2

3

4

5

Age (18-35 years)
< 20
21 to 25
26 to 30
31 to 35
Height (cm)
141 - 145
146 – 150
151 – 155
156 – 160
> 160
Education Status
Illiterate
Primary
School
Secondary
School
Higher
Secondary School
Graduate &
Above
Parity
0
1
2
>2
Birth weight of
Newborn (grams)
2500 –
2700
2800 –
3000
3100 –
3300
> 3300

Total Cases
N = 768 (%)
143 (18.62)
451 (58.72)
151 (19.66)
23 (02.99)

Mean + SD
23.59 + 3.28
years

36 (04.69)
337 (43.88)
332 (43.23)
58 (07.55)
05 (00.65)

151.13 + 3.43
cm

42 (05.47)
131 (17.06)
412 (53.65)
154 (20.05)
29 (03.78)

9.14 + 3.14

330 (42.97)
325 (42.32)
96 (12.50)
17 (2.21)

0.74 + 0.77

483 (62.89)
247 (32.16)
29 (03.78)
09 (01.17)

2712.22 +
181.66 gm

Table 2: Average Gestational Age for FL Measurements (3.1 to 7.6
cm)
Femur No of Average
Femur
No of
Average
Length in Cases Gestational Length in Cases Gestational
cm
Age + SD
cm
Age + SD
3.1
3.2

10
15

20.30 + 0.35
20.61 + 0.46

5.4
5.5

35
19

29.09 + 0.96
29.96 + 1.21

3.3

18

20.64 + 0.43

5.6

19

30.15 + 1.26

3.4
3.5
3.6
3.7
3.8
3.9

9
14
14
15
15
15

20.93 + 0.71
21.40 + 0.46
21.94 + 0.63
22.08 + 0.51
22.39 + 0.75
23.09 + 0.58

5.7
5.8
5.9
6.0
6.1
6.2

26
21
17
23
21
19

30.29 + 1.41
31.04+ 0.69
31.72 + 0.79
32.60 + 1.48
32.83 + 1.59
33.17 + 1.58

4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5.0
5.1
5.2
5.3

10
12
18
14
14
18
24
24
11
23
13
16
20
21

23.45 + 0.49
23.71 + 0.81
24.16 + 1.09
24.53 + 0.72
25.14 + 1.07
25.34 + 0.84
25.50 + 0.94
26.09 + 0.94
26.77 + 0.85
26.90 + 0.95
27.61 + 0.92
27.88 + 0.83
28.28 + 1.01
28.46 + 0.83

6.3
6.4
6.5
6.6
6.7
6.8
6.9
7.0
7.1
7.2
7.3
7.4
7.5
7.6
Total Cases

19
16
14
24
18
25
27
14
19
08
09
04
05
03

33.23 + 1.57
34.25 + 1.46
34.72 + 1.57
35.10 + 1.35
35.58 + 1.52
35.91 + 1.49
36.56 + 1.34
36.93 + 1.25
37.47+ 1.00
37.64 + 0.80
37.87 + 1.33
38.08 + 0.53
38.29 + 0.66
38.48 + 0.36
768
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Table 3: Descriptive Statistics of FL in study subjects
Gestational Mean + SD Min
Age
20
3.25 +0.11 3.1
21
3.51+0.18
3.1
22
3.79+0.18
3.4
23
4.10+0.25
3.6
24
4.26+0.21
3.8
25
4.59+0.21
4.2
26
4.67+0.21
4.2
27
5.05+0.24
4.5
28
5.26+0.21
4.7
29
5.44+0.19
5.0
30
5.69+0.23
5.3
31
5.97+0.24
5.4
32
6.02+0.34
5.5
33
6.25+0.24
5.7
34
6.48+0.3
6.0
35
6.66+0.24
6.2
36
6.86+0.23
6.3
37
6.92+0.28
6.1
38
7.18+0.26
6.6
Figure 1: Graph showing the
measurements

Max

Std 95% Conﬁdence
Error
Interval
Lower Upper
3.5
0.02 3.21
3.28
3.8
0.03 3.45
3.56
4.2
0.03 3.73
3.86
4.6
0.04
3.6
4.6
4.7
0.04 4.18
4.33
5.2
0.03 4.53
4.66
5.1
0.03 4.61
4.73
5.7
0.04 4.98
5.12
5.7
0.03
5.2
5.32
5.7
0.03 5.38
5.49
6.3
0.03 5.63
5.76
6.5
0.04 5.89
6.05
6.8
0.06 5.91
6.14
6.7
0.04 6.17
6.32
7.0
0.05 6.37
6.58
7.3
0.04 6.58
6.74
7.3
0.04 6.78
6.94
7.5
0.05 6.82
7.01
7.6
0.04 7.09
7.27
percentile values of fetal FL

20

it was 38.8 weeks , 38.2 weeks and 40 weeks23.
Jeanty et al21 reported a uniform variability for the FL age estimate of +
2.1 weeks throughout the second and third trimesters of pregnancy,
suggesting that the FL is just as accurate in predicting age at 40 weeks
as it is at 14 weeks. The variability in estimation of gestational age in
this study by FL measurements was + 3 to 4 days while it was + 8 days
in a similar study by Gupta et al4, + 5 days26, + 5 days27 and + 3-3.5
weeks 28. Hence, we need to have reference tables prepared on local
population for more accurate and reliable estimation of gestational age
and also for diagnosis of overall fetal growth and well-being.
Table 4: Comparison of equations for predicting GA (weeks) from
FL measurements
1
Present study
GA = 5.358 + (4.400 X FL in cm)
2 Hadlock et al20
GA = 10.38 + 0.2256 x F + 0.001948 x F2
21
3
Jeanty et al
GA = 9.541 + 0.298 x F + 0.002 x F2
22
4 O' Brien et al
GA = 3.786 + 0.32 x F
5 Hohler CW et al23
GA = 9.18 + 0.267 x F + 0.002 x F 2
F=FL in mm
Table 5: Comparison of Mean GA derived from FL measurements
by regression equations by different studies
FL (cm)
3.2
3.4
3.6
3.8
4.0
4.2
4.4
4.6
4.8
5.0
5.2
5.4
5.6
5.8
6.0
6.2
6.4
6.6
6.8
7.0
7.2
7.4
7.6

Figure 2: Box plot of fetal FL measurements with gestational age

Discussion:
Determination of GA by ultrasound examination has now become an
integral part of antenatal care. Different studies have shown that fetal
FL measurement is one of the reliable and valid parameter for fetal age
estimation 4,16,17,20,22,24,25. As seen in Table 5, there was difference in mean
values of FL in present study and that of the other study ﬁndings20,21,23.
In comparison with values of present study and Hadlock's and other
study values, the observed difference in was more with advancing
gestational age. The observed difference was found to be statistically
signiﬁcant (P value less than 0.05). The local Radiologists and
Obstetricians follow the reference values published by Hadlock et al
for assessment of gestational age and fetal well-being, but however,
there are more chances of over-diagnosis of intra-uterine growth
retardation and wrong prediction of expected date of delivery
especially at advancing gestational age For 3.2 cm FL value, the mean
gestational age found was 19.44 weeks in this study while that in other
studies it was found to be 19.6 weeks20, 20.1 weeks 21, 18.7 weeks23 and
for 7.6 cm FL value, the gestational age was found to be 38.8 weeks in
the present study, while for the same FL value in other similar studies,

21

Present
Hadlock Jeanty P et
studyGA(Weeks)
et al20
al21
19.44
20.1
19.6
20.32
20.9
20.3
21.20
21.6
21.0
22.08
22.4
21.8
22.96
23.1
22.5
23.84
23.9
23.3
24.72
24.7
24.1
25.60
25.4
24.9
26.48
26.2
25.7
27.36
27.0
26.5
28.24
27.8
27.4
29.12
28.6
28.2
30.00
29.5
29.1
30.88
30.3
30.0
31.76
31.1
30.9
32.64
32.0
31.9
33.52
32.9
32.8
34.40
33.7
33.8
35.28
34.6
34.7
36.16
35.5
35.7
37.04
36.4
36.7
37.92
37.3
37.7
38.80
38.2
38.8

Hohler
et al23
18.7
19.4
20.1
20.8
21.5
22.3
23.1
24.0
24.9
25.8
26.7
27.6
28.6
29.7
30.7
31.8
32.9
34.0
35.2
36.4
37.6
38.8
40.0

Conclusion:
Fetal FL is one of the most accurate and important parameter for
estimation of gestational age. The present study ﬁndings conﬁrmed
that the fetal FL measurements signiﬁcantly vary among different
population groups due to genetic, racial, and ethnic factors. Thus there
is strong possibility of overestimation or underestimation of GA and
EDD when the fetal biometry parametric measurements of one
population is used for other racial or ethnic groups. So generation of
population speciﬁc reference tables and regression equations for
various fetal biometric parameters by a large scale study at national
level is required for more precise reporting of gestational age and EDD
by ultrasonography.
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ABSTRACT
Background: Fetal head circumference (HC) is an important and most reliable individual parameter, which can be used
not only for determining fetal age, but also fetal growth and the type of growth restriction- symmetrical or asymmetrical.
Objectives: 1) To establish a reference table for fetal head circumference in normal pregnant women from 20 to 38 weeks
of gestation from Belagavi District, Karnataka,India 2) To find out the predictive accuracy of gestational age determined by
fetal head circumference with gestational age determined by Last menstrual period (LMP) method. Methods: The data was
collected by using predesigned pretested questionnaire from September 2016 to January 2018. Total 768 singleton
pregnant women with minimum 30 cases for each gestational week from 20 to 38 weeks of gestation, fulfilling inclusion and
exclusion criteria were studied. Statistical Analysis: The data was analyzed using Statistical Package for Social Sciences
(SPSS) version 20. Percentages, Mean, Standard Deviation and range, standard error, percentiles and regression equation
etc. were performed for head circumference for each gestational week. Results: The regression equation derived was GA
= - 0.254 + (1.130 X HC in cm). By this regression equation, the accuracy in prediction of gestational age by head
circumference measurement was ranging from 99.27% at 23 weeks to 92.64% at 38 weeks of gestation. The observed
difference in mean HC values in present study and that of Hadlock’s was 0.09 cm at 20 weeks of gestation which went on
increasing with advancing gestational age- 0.69 cm, 1.36 cm, 1.62 cm and 2.09 cm at 30, 35, 36 and 38 weeks of gestation
respectively, which was statistically significant. Conclusion: The present study findings confirmed that the fetal head
circumference measurements significantly vary among different population groups due to genetic, racial, and ethnic factors.
So generation of population specific reference tables and regression equations for various fetal biometric parameters by a
large scale study at national level is required for more precise reporting of gestational age and Expected date of delivery
(EDD) by ultrasonography.
Keywords: Fetal head circumference, Gestational age, Ultrasonographic measurements.

INTRODUCTION
Ultrasonographic fetal biometry is the most
widespread method used to establish gestational
age, estimate fetal size and monitor its growth.
Many curves and reference tables for fetal biometry
have been published in the literature, using mean
values for the bi-parietal diameter, head
circumference, abdominal circumference, and
femur length, which allow estimation of the fetal
weight.[1,2] An accurate knowledge of gestational
age (GA) i.e. age of an unborn baby is the key for
successful obstetric care. Uncertain gestational age
Name & Address of Corresponding Author

Dr. Pranita R. Viveki
Department of Anatomy,
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has been associated with adverse pregnancy
outcomes including low birth weight, spontaneous
preterm delivery and perinatal mortality,
independent of maternal characteristic.[3]
Fetal head circumference is an important
parameter, which can be used not only for
determining fetal age, but also fetal growth and the
type of growth restriction- symmetrical or
asymmetrical. Prenatal compression of fetal skull
in fetal mal presentations, multiple pregnancies or
in uterine abnormalities is common.[4] The fetal
frontooccipital head circumference is an integral
component of neonatal indices of maturity and it is
a more useful index of fetal maturity in cases in
which
variations
in
head
shape
(e.g.
dolichocephaly, brachycephaly) adversely affect
the accuracy of the biparietal diameter (BPD) in
predicting fetal age.[5] In symmetric intrauterine
growth restriction (IUGR), fetal head size will
frequently be compromised early in pregnancy and
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1.

2.

Aims and objectives
To establish a reference table for fetal head
circumference in normal pregnant women from 20
to 38 weeks of gestation from Belagavi District,
Karnataka.
To find out the predictive accuracy of gestational
age determined by fetal head circumference with
gestational age determined by LMP method.

MATERIALS AND METHODS
A random case series study was done from
September 2016 to January 2018. 768 pregnant
women with minimum 30 cases for each
gestational week from 20 to 38 weeks of pregnancy
referred to the Department of Radiology, Belagavi

Institute of Medical Sciences (BIMS), Belagavi by
antenatal clinic of Department of Obstetrics and
Gynaecology (OBG) for routine antenatal scanning
were studied after clearance from Institutional
Ethics Committee. Antenatal cases with knowledge
about exact date of last menstrual period (LMP)
with regular menstrual cycles of 26-33 days[18] for
at least 3 cycles before conception, with delivery of
a live baby with birth weight more than or equal to
2500 grams, fundal height corresponding to
duration of pregnancy as per obstetricians finding,
who delivered within one week of the expected
date of delivery (EDD) and who delivered a
newborn baby without any congenital abnormality
were included in the study for analysis. Exclusion
criteria were - pregnant women with age below 18
and above 35 years, with height below 140 cm,
history of drug abuse, tobacco / gutkha use before
and during pregnancy, oral contraceptive pills for
3 months prior to conception, and previous baby
with low birth weight. women with Diabetes
mellitus, hypertension detected during examination
or developing later during pregnancy, women with
multiple
gestations,
oligohydromnios,
polyhydromnios, intrauterine growth retardation,
or intrauterine death, women with uterine
abnormalities like fibroids, bi-cornuate uterus, etc.
Method Of Collection Of Data
A predesigned, pretested, structured proforma was
used for each subject separately. On entry, the
ultrasonographic examination of each pregnant
woman fulfilling inclusion criteria, was done after
submission of completely filled ‘Form F’ in
compliance to Pre-Conceptional and Pre-Natal
Diagnostic
Techniques (PCPNDT) Act, duly
signed by the women undergoing ultrasonography
and the radiologist conducting ultrasonography.
Using standard methodology, fetal Head
Circumference (HC) was measured from the
leading edge of the echo from proximal skull
surface to the leading edge of the echo from distal
skull surface – outer to inner diameter. The reading
of only first examination of each patient was
included for the study purposes, although some
patients underwent multiple ultrasonographic
examinations during their pregnancy period.
Later around expected date of delivery, the patients
or close relatives were contacted for information
about delivery like date of delivery, onset of labor
(spontaneous or induced), mode of delivery
(vaginal or caesarean section or assisted one), place
of delivery, birth weight of the baby, any
congenital anomaly detected in newborn baby, etc.
The ultrasound examination was done by a single
radiologist on one ultrasound machine - iU22
Philips make real-time machine with 3.5 MHz
electronic curvilinear transducer.
Sample Size Calculation
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when dates are known unequivocally, head
circumference below the third percentile for age is
cause for a concern. In symmetric IUGR, the
growth of fetal head is typically normal until very
late in pregnancy.[4]
It is well known that ethnicity has a significant
influence on fetal biometry.[6,7] Many variables
affect fetal growth including physiological and
pathological changes, such as maternal height and
weight, drug or tobacco exposure, fetal sex,
ethnicity, genetic syndromes, congenital anomalies
and placental failure. Many charts and tables for
assessing gestational age have been established.
Willocks et al,[8] in 1964 published their paper on
fetal cephalometry and several standard charts have
been fed into ultrasound machines for ready
reference.[9,10] A study by Lim et al,[11] in 2000
showed a significant difference in growth of Indian
as compared to Non-Indian (Malay and Chinese)
fetuses. Prashant Acharya et al,[12] concluded that if
western parameters are applied to all, IUGR will be
over diagnosed and correct dating will be wrong for
other patients. Various other studies have
determined that our fetal measurements are smaller
than Caucasian fetal measurements.[4,12-16] Use of
charts derived from a different population may lead
to errors in diagnosis of gestational age and overdiagnosis of intrauterine growth restriction, over or
under estimation of gestational age and expected
date of delivery.[17] Hence, each particular
population or ethnic group should have their own
reference tables for the different fetal
anthropometrical variables in order to provide the
most accurate fetal assessment.
Therefore, the present study was designed to
determine the relationship between fetal head
circumference (HC) and gestational age with + 2
SD and to form a reference table for HC and to find
out the predictive accuracy of gestational age
determined by head circumference (HC) with
gestational age determined by LMP method in
normal pregnant women from 20 weeks to 38
weeks of gestation from Belagavi District,
Karnataka, India.
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and exclusion criteria. Thus, finally present study
included 768 cases for data analysis.
Statistical Analysis
The data was analyzed using MS Excel and
Statistical Package for Social Sciences (SPSS)
version 20. The basic categorical variables were
reported as frequencies and percentages. The
correlation of head circumference with gestational
age was plotted using scatter plots. The descriptive
statistics (mean, standard deviation and range,
standard error, percentiles and regression equation)
were performed for head circumference for each
gestational week.

RESULTS
Table 1: Socio-demographic profile of study cases
Sr No
Particulars

Total Cases
N = 768 (%)

1

Age (18-35 years)
< 20
21 to 25
26 to 30
31 to 35

143 (18.62)
451 (58.72)
151 (19.66)
23 (02.99)

2

Height (cm)
141 - 145
146 – 150
151 – 155
156 – 160
> 160

36 (04.69)
337 (43.88)
332 (43.23)
58 (07.55)
05 (00.65)

Education Status
Illiterate
Primary School
Secondary School
Higher Secondary School
Graduate & Above

42 (05.47)
131 (17.06)
412 (53.65)
154 (20.05)
29 (03.78)

Parity
0
1
2
>2
Birth weight of Newborn (grams)
2500 – 2700
2800 – 3000
3100 – 3300
> 3300

330 (42.97)
325 (42.32)
96 (12.50)
17 (2.21)

3

4

5

Of the total 768 cases included in the study
between 20 to 38 weeks of gestation, the average
age of the study subjects was 23.59 + 3.28 years
ranging from 18 to 35 years. The mean height
observed was 151.13 + 3.43 cm. Majority of the
subjects (53.65%) were educated up to secondary
school, followed by higher secondary school
(20.05%) with average education status of 9.14 +
3.14 standard. 42 subjects (5.47%) were illiterates.
Almost all (99.61%) were housewives/home
makers and around 2/3rd cases were from rural

483 (62.89)
247 (32.16)
29 (03.78)
09 (01.17)

Mean + SD
23.59 + 3.28 years

151.13 + 3.43 cm

9.14 + 3.14

0.74 + 0.77

2712.22 + 181.66 gm

areas. 42.97% cases were primigravidae and 427
(55.60%) were from below poverty line family.
Majority (79.30%) of the cases delivered in a
government health institutes and 89.19% cases
delivered normally.
47.79% newborns were
females and 62.89% newborns were weighing
between 2500 to 2700 gms with average birth
weight of 2712.22 + 181.66 gms.
The average gestational age observed in the present
study with reference to head circumference
measurements is as shown in [Table 2].
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A sample size of 15 – 18 cases for each gestational
week from 20 to 38 weeks was calculated by using
the following formula. n = (Z2 X S2) / d2 where, n
= required sample size, Z= value for α error (99%)
= Z value, S = Standard Deviation from reference
studies[4,19], d = Clinically expected variation (5%
of mean value).
Adjusted sample size of 26 for each gestational
week was calculated by considering around 30%
exclusion of cases for various reasons mentioned in
inclusion and exclusion criteria. Of the total 1037
cases initially included for the study, 269 cases
were excluded after their follow up till delivery for
various reasons as mentioned above in inclusion

Viveki & Shirol; Gestational Age Estimation by Ultrasonographic Measurements

HC in Cm

No of
Cases

16.5 - 16.9
17.0 – 17.4
17.5 – 17.9
18.0 – 18.4
18.5 – 18.9
19.0 – 19.4
19.5 – 19.9
20.0 – 20.4
20.5 – 20.9
21.0 – 20.4
21.5 – 21.9
22.0 – 22.4
22.5 – 22.9
23.0 – 23.4
23.5 – 23.9
24.0- 24.4
24.0 – 24.9
25.0 – 25.4

05
17
29
20
15
15
17
16
16
10
19
19
24
23
26
15
19
23

Average
Gestational Age
+ SD
20.08 + 0.08
20.71+ 0.64
20.85 + 0.60
21.34 + 0.64
21.80 + 0.82
22.58 + 0.84
22.61 + 0.99
23.29 + 0.78
23.36 + 0.66
24.34 + 0.74
24.59 + 1.11
25.08 + 0.88
25.28 + 0.83
26.02 + 1.01
26.19 + 0.89
27.05 + 1.12
27.59 + 0.82
27.66 + 0.92

HC in Cm

25.5 – 25.9
26.0 – 26.4
26.5 – 26.9
27.0 – 27.4
27.5 – 27.9
28.0 – 28.4
28.5 – 28.9
29.0 – 29.4
29.5 – 29.9
30.0 – 30.4
30.5 – 30.9
31.0 – 31.4
31.5 – 31.9
32.0 – 32.4
32.5 – 32.9
33.0 – 33.4
33.5 – 33.9
Total Cases

No of
Cases
32
23
21
33
27
27
45
36
31
25
25
36
33
29
11
04
02
768

Average
Gestational Age
+ SD
28.29 + 0.91
28.79 + 0.89
29.47 + 0.89
29.85 + 1.13
30.76 + 1.03
31.50 + 1.08
32.60 + 1.51
32.87 + 1.47
34.30 + 2.07
35.34 + 1.68
35.49 + 1.41
36.15 + 1.62
36.74 + 1.45
37.29 + 1.22
37.55 + 0.85
37.75 + 1.16
38.50 + 0.10

Table 3: Descriptive statistics of HC measurements (cm) for each GA (20-38 weeks)
Gestational
Age (weeks)

Average GA by
LMP (weeks)

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

20.38
21.43
22.43
23.40
24.37
25.32
26.38
27.44
28.36
29.39
30.43
31.37
32.40
33.43
34.43
35.41
36.45
37.49
38.44

HC (cm) Mean +
SD
17.59 + 0.50
18.22 + 0.71
19.54 + 0.90
20.77 + 1.21
21.46 + 1.16
22.92 + 1.04
23.29 + 0.83
25.01 + 0.87
25.61 + 0.94
26.53 + 0.69
27.75 + 0.76
28.42 + 0.66
29.15 + 0.83
29.16 + 0.89
30.17 + 1.06
30.84 + 0.87
31.17 + 1.10
31.71 + 0.81
31.73 + 0.99

Min.
16.7
17.2
17.4
18.4
19.2
21.1
21.5
23.2
23.0
25.1
26.4
26.9
27.9
27.0
28.4
29.0
28.6
29.6
29.8

Max.
18.6
19.7
21.9
23.4
23.7
25.5
25.5
27.0
27.4
27.9
29.8
29.6
31.6
31.3
32.2
33.2
33.3
33
33.2

Std
Error
0.08
0.11
0.15
0.19
0.19
0.15
0.13
0.13
0.13
0.10
0.11
0.10
0.14
0.14
0.17
0.14
0.18
0.13
0.15

95% Confidence
Interval for Mean
Lower
Upper
17.43
17.99
19.22
20.37
21.05
22.61
23.03
24.76
25.34
26.32
27.53
28.21
28.86
28.88
29.82
30.56
30.79
31.46
31.39

17.75
18.44
19.85
21.18
21.86
23.23
23.54
25.27
25.87
26.74
27.96
28.62
29.43
29.45
30.52
31.12
31.54
31.99
31.99

Table 4: Accuracy in prediction of GA with HC measurements by regression equation
GA
(wks)
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

No of Cases
N= 768
40
42
34
37
34
45
43
47
51
44
50
41
35
40
37
39
36
36
37

Average GA by
LMP
(weeks)
20.38
21.43
22.43
23.40
24.37
25.32
26.38
27.44
28.36
29.39
30.43
31.37
32.40
33.43
34.43
35.41
36.45
37.49
38.44

Predicted GA with HC by
Linear Regression
Equation
19.64
20.35
21.84
23.23
24.01
25.66
26.08
28.02
28.69
29.74
31.12
31.87
32.69
32.71
33.85
34.61
34.98
35.59
35.61

Annals of International Medical and Dental Research, Vol (4), Issue (3)

Accuracy (%) in Prediction of
GA with HC measurements
96.37
94.96
97.37
99.27
98.52
98.66
98.86
97.89
98.84
98.81
97.73
98.41
99.10
97.85
98.32
97.74
95.97
94.93
92.64
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Table 2: Average gestational age with reference to HC measurements (16.5 to 33.9 cm)
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variation in dependent variable (GA) R2 = 0.938.
By this regression equation, the accuracy in
prediction of gestational age by head circumference
measurement was ranging from 92.64% at 38
weeks to 99.27% at 23 weeks.
[Figure 2] shows box plot of the mean, first
quartile, third quartile and extreme measurements
of head circumference for each gestational week
from 20 to 38 weeks of gestation by LMP in study
subjects.

Figure 1: Graph showing the percentile values of HC
measurements

The accuracy in predicting the gestational age by
fetal head circumference measurements by
regression equation is shown in Table 4. The
regression equation derived was GA = - 0.254 +
(1.130 X HC in cm), where correlation coefficient
‘r’ = 0.968 (highly correlated) and proportion of

Figure 2: Box plot of HC measurements with
gestational age

Table 5: Comparison of mean of HC measurements of present study with other study findings
GA by
LMP
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

Present Study
17.59
18.22
19.54
20.77
21.46
22.92
23.29
25.01
25.61
26.53
27.75
28.42
29.15
29.16
30.17
30.84
31.17
31.71
31.73

Hadlock’s[20]
17.68
18.92
20.13
21.30
22.44
23.54
24.60
25.62
26.61
27.55
28.44
29.29
30.09
30.84
31.55
32.20
32.79
33.33
33.82

Acharya[12]
17.7
18.9
20.1
21.2
22.3
23.5
24.6
25.5
26.5
27.4
28.2
29.0
29.8
30.4
31.0
31.5
31.9
32.2
32.4

Usha Jeswar[4]
17.63
18.65
19.94
21.15
22.13
23.60
24.60
25.60
26.50
27.48
28.70
29.60
30.50
31.28
31.67
32.15
32.74
33.12
33.25

Sumit
Babuta[17]
16.34
17.85
18.36
20.25
21.89
22.71
23.56
24.41
25.29
26.22
27.29
27.94
29.09
29.70
29.96
31.04
31.05
31.95
32.21

Pakistan[19]
18.28
18.93
20.75
21.20
22.87
23.95
25.22
25.69
26.92
27.46
28.56
29.23
29.94
30.43
31.35
32.71
32.52
31.94
32.70

`

DISCUSSION
Accurate gestational age estimation is one of the
most
important
functions
of
antenatal
ultrasonography. Different studies have shown that
fetal head circumference measurement is one of the
reliable and valid parameter for fetal age
estimation,[4,5,17,20] As seen in [Table 5], there was
difference in mean values of head circumference in
present study and that of the other study findings.

In comparison with values of present study and
Hadlock’s and other study values, the observed
difference was more with advancing gestational
age. In local area, the reference values for
assessment of gestational age and fetal well-being
are reported by following the measurements by
Hadlock et al, but however, there are more chances
of over-diagnosis of intra-uterine growth
retardation and wrong prediction of expected date
of delivery especially at advancing gestational age
The head circumference value at 25 weeks in this
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The gestational week wise descriptive statistics of
head circumference measurements like minimum
and maximum values, standard error and 95%
confidence interval for mean is as shown in [Table
3].
[Figure 1] shows the graph of 5th, 50th and 95th
percentile values of fetal head circumference values
according to gestational week.

Viveki & Shirol; Gestational Age Estimation by Ultrasonographic Measurements

CONCLUSION
Fetal head circumference is one of the most
accurate and important parameter for estimation of
gestational age. The present study findings
confirmed that the fetal head circumference
measurements significantly vary among different
population groups due to genetic, racial, and ethnic
factors. Thus, there is strong possibility of
overestimation or underestimation of gestational
age and EDD when the fetal biometry parametric
measurements of one population is used for other
racial or ethnic groups. So generation of population
specific reference tables and regression equations
for various fetal biometric parameters by a large
scale study at national level is required for more
precise reporting of gestational age and EDD by
ultrasonography. Further, much more widespread
studies on a larger study population are
recommended to support the findings of the present
study.
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study was 22.92 cm while that in other studies it
was found to be 23.54 cm,[20] 23.5 cm,[12] 23.6
cm,[4] 22.71 cm,[17] 23.95 cm,[19] and at 37 weeks it
was 31.71 cm in the present study, while in other
similar studies, it was 33.33 cm,[20] 32.2 cm,[12]
33.12 cm,[4] 31.95 cm,[17] 31.94 cm,[19] etc.
Hence, we need to have reference tables prepared
on our local population for accurate and reliable
estimation of gestational age and for determination
of fetal head growth and also for accurate diagnosis
of overall fetal growth and well-being.
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Abstract

Type 2 DM is characterized by insulin resistance, which may be combined with relatively reduced insulin secretion. In
early stages of type 2, the predominant abnormality reduced insulin sensitivity. At this stage, hyperglycemia can be
reversed by a variety of measures and medications that improve insulin sensitivity or reduce glucose production by the
liver. All the patients of age group above 30 years, based on blood sugar level (available or no) underwent single voxel
H-MRS 1.5Tesla and the scans was reviewed in the department of radio-diagnosis. In this study 30.00% of the patients
were aged between 61 to 70 years. The mean age was 57.93 ± 12.82 Year and median age was 57 years with 32 being
minimum and 83 being maximum. In this study majority of the patients (97.50%) had raised fasting blood sugar levels
(>125 mg/dL).
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INTRODUCTION
Diabetes mellitus (DM), a chronic metabolic disorder of
impaired metabolism of carbohydrates, fats, and proteins,
characterized by hyperglycemia resulting from decreased
utilization of carbohydrate and gluconeogenesis from
amino acids and fatty acids.1 First diseases described with
an Egyptian manuscript mentioning “too great emptying
of urine”.2,3 Indian physicians around same time
identified the disease and classified it as “Madhumeha” or
“Honey urine”, noting urine would attract ants.
“Diabetes” or “to pass through” was first used in 230 BC
by Greek Apollonius of Memphis. Galen named the
disease “diarrhoea of the urine” (diarrhoeaurinosa).4
Diabetes is classified into four broad categories viz. type
1, type 2, gestational diabetes and other specific types.

The "other specific types" are a collection of few dozen
individual causes.5 Type 1 DM is characterized by loss of
insulin producing beta cells of the islets of langerhans in
pancreas, leading to insulin deficiency. Majority of type 1
diabetes is the immune-mediated nature, in which T-cell
mediated autoimmune attack leads to the loss of beta cells
and thus insulin. Traditionally, termed as juvenile
diabetes because a majority of these diabetes cases were
in children.5 Type 2 DM is characterized by insulin
resistance, which may be combined with relatively
reduced insulin secretion. In early stages of type 2, the
predominant abnormality reduced insulin sensitivity. At
this stage, hyperglycaemia can be reversed by a variety of
measures and medications that improve insulin sensitivity
or reduce glucose production by the liver. Type 2 DM is
due to genetics and lifestyle factors including obesity,
lack of physical activity, poor diet, stress and
urbanization. A lack of exercise is believed to cause 7%
of cases.5 Gestational DM (GDM) involving a
combination of relatively inadequate insulin secretion and
responsiveness. It occurs in about 2-10% of all
pregnancies and may improve or disappear after
delivery.5 Various imaging modalities including MRI
(Magnetic Resonance Imaging), MRS (Magnetic
Resonance Spectroscopy), CT scan, PET (Positron
Emission Tomography), SPECT (Single-Photon Emission
Computed Tomography) and cerebral blood flow imaging
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have been used to study the pathology of the brain
inflicted by diabetes mellitus. Proton magnetic resonance
spectroscopy (1H-MRS) is a sensitive, non-invasive
technique that provides metabolic information on the
status of viability of neurons and on the membrane
metabolism of the brain. The brain metabolites, generally
observed in H-MRS, are: N-acetylaspartate (NAA),
choline (Cho), creatine (Cr), myo-inositol (mI), glutamate
(Glu) and glutamine (Gln). Several researchers have
studied the metabolic changes in the brain due to various
clinical disorders affecting the central nervous system,
including tumours, infarction and ischemia, multiple
sclerosis, Alzheimer’s disease, and epilepsy. It has also
been used to assess metabolic changes in the brain of
patients with obstructive sleep apnea (OSA) and COPD.6
With Echo times (TEs) as short as 30 milliseconds, an
adequate MR spectra may be obtained and also with TEs
as long as 135 to 270 milliseconds. Using long Echo
times (TEs), the signal from most metabolites in the brain
is lost except that of choline (Cho), creatine (Cr), Nacetyl aspartate (NAA), and lactate. Conversely, short
Echo times (TEs) allow for identification of many other
metabolites (e.g., my inositol, glutamate, glutamine, and
glycine.7 Glutamate and N-acetylaspartyl-glutamate are
localized with N-acetyl aspartate in neurons. Breakdown
of N-acetyl-aspartylglutamate releases both N-acetyl
aspartate and glutamate, and subsequent breakdown of Nacetyl aspartate leads to aspartate. These compounds are
excitatory amino acids and are increased with ischemia. It
is possible that, in the near future, concentrations of Nacetyl-aspartyl-glutamate and glutamate may serve to
monitor treatments designed to protect brain tissues by
blocking excitatory amino acids. In certain other
conditions also N-acetyl aspartate is of importance.
Example in Canavan disease. (It is the only disease in
which N-acetyl aspartate is increased).In normal spectra,
N-acetyl aspartate is the largest Peak.8 Choline is a
constituent of the cost will be phospholipid metabolism of
cell membranes and reflects membrane turnover, and it is
a precursor for acetylcholine and phosphatidylcholine.
The latter compound is used to build cell membranes,
whereas the former is a critical neurotransmitter involved
in memory, cognition, and mood. Therefore, increased
Choline probably reflects increased membrane synthesis
and/or an increased number of cell. Glutamate is an
excitatory neurotransmitter, which plays a role in
mitochondrial metabolism. Gamma-amino butyric acid is
an important product of glutamate. Glutamine plays a role
in detoxification and regulation of neurotransmitter
activities.9 Hydrogen 1 (1H) magnetic resonance (MR)
spectroscopy enables noninvasive quantification of in
vivo metabolite concentrations in the brain. It has proved
to be a powerful addition to the clinical assessment tools

for numerous pathologic conditions, including epilepsy,
multiple sclerosis, stroke, cancer, and metabolic
diseases.10

MATERIAL AND METHODS
The study was conducted in the Department of Radiodiagnosis and the present study design was a one year
hospital based cross sectional study.
Inclusion Criteria
 All the patients of age group above 30 years,
based on blood sugar level(available or no)
underwent single voxel H-MRS 1.5Tesla and the
scans was reviewed in the department of radiodiagnosis.
Exclusion Criteria
 Patients of age below 30 yrs.
 Unstable patients on mechanical ventilator.
Informed Consent
Patients fulfilling the selection criteria were informed
about the purpose and nature of the study and were
enrolled after obtaining a written informed consent

RESULTS
Table 1: Distribution of study population according to the age
Distribution (n=40)
Age group (Years)
Number
Percentage
30 to 40
4
10.00
41 to 50
8
20.00
51 to 60
11
27.50
61 to 70
12
30.00
71 to 80
3
7.50
81 to 90
2
5.00
Total
40
100.00

In this study 30.00% of the patients were aged between
61 to 70 years. The mean age was 57.93 ± 12.82 Year and
median age was 57 years with 32 being minimum and 83
being maximum.
Table 2: Distribution of study population according to the past
medical history
Distribution (n=40)
Medical History
Number
Percentage
Hypertension
26
65.00
End organ damage
20
50.00
Cardiovascular events
18
45.00
Loss of intellectual tasks
17
42.50
Total
40
100.00

In this study most of the patients reported history of
hypertension (65.00%) followed by end organ damage
(50%).
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Table 3: Distribution of study population according to the Fasting
blood sugar
Distribution (n=40)
Fasting blood sugar (mg/dL)
Number
Percentage
< 100
0
0.00
101-125
1
2.50
>125
39
97.50
Total
40
100.00

In this study majority of the patients (97.50%) had raised
fasting blood sugar levels (>125 mg/dL).
Table 4: Distribution of study population according to the post
prandial blood sugar
Distribution (n=40)
Post prandial blood sugar (mg/dL)
Number
Percentage
< 140
0
0.00
141-199
0
0.00
200 or more
40
100.00
Total
40
100.00

In the present study majority all the patients (100%) had
raised post prandial blood sugar levels (>125 mg/dL).

Variables
NAA

Cr

NAA/Cr
Cho

NAA/Cho
Cr2

Cho/Cr
INSdd

Glx(glu+gln)

GLx(GLU+Gln)
Glc

ppm
int
RT
Ppm
Int
RT
RT
Ppm
Int
RT
RT
Ppm
Int
RT
RT
Ppm
Int
RT
pm
Int
RT
RT
Ppm
Int
RT

Table 5: Metabolites
Distribution (n=40)
Median
Mean
SD
1.88
0.13
1.80
104.51
32.38
92.30
3.11
1.08
3.08
4.29
7.87
3.04
59.50
16.62
58.90
0.98
0.38
1.00
3.34
1.29
3.53
4.40
7.46
3.22
62.73
17.15
61.78
1.15
0.51
1.04
3.08
1.56
2.98
4.13
1.90
3.92
35.21
17.30
38.03
0.64
0.53
0.63
2.28
1.24
1.94
5.88
13.78
3.56
46.62
28.64
34.04
0.70
0.43
0.70
2.387
0.11
2.42
127.44
230.25
86.28
7.02
10.62
5.71
7.02
10.62
5.71
4.13
1.90
3.92
45.80
25.70
41.87
0.43
0.29
0.31

Range
Min
Max
1.40
2.05
80.24
205.47
1.00
4.81
3.02
52.80
1.00
102.03
0.70
3.20
0.94
6.57
3.19
50.38
0.73
101.66
0.50
3.56
0.85
7.44
3.55
15.80
0.37
97.76
0.22
3.50
0.69
7.27
3.50
90.85
15.84
104.56
0.18
1.50
2.00
2.50
24.65
154.10
1.43
71.62
1.43
71.62
3.55
4.01
8.83
104.56
0.23
1.57

The characteristics of the study population with respect to
different metabolite ratios is as shown in Table 5.

DISCUSSION
In this study 30.00% of the patients were aged between
61 to 70 years. The mean age was 57.93 ± 12.82 Year and
median age was 57 years with 32 being minimum and 83
being maximum. These findings show that, diabetes
mellitus was widely prevalent among elderly. The higher
prevalence of diabetes among aged can be explained by
the rise in the segment of geriatric population. In the
present study with regard to clinical profile most common
neurological symptom was hemiplegia / quadriplegia
noted in 65% of the patient followed by headache
(57.50%). Most of the patients reported history of
hypertension (65.00%) followed by end organ damage
(50%). With regard to diabetic characteristics, majority of
the patients (97.50%) had raised fasting blood sugar
levels (>125 mg/dL) and all the patients (100%) had
raised post prandial as well as random blood sugar levels
(>200 mg/dL) The mean fasting blood sugar levels were
143.25 ± 13.55 mg/dL with median levels of 140 mg/dL
with range 125 mg/dL being minimum and 175 mg/dL
maximum. Similar observations were noted with post
prandial blood sugar levels (mean 305 ± 77.61 mg/dL;
median 303 mg/dL Range 210- 520 mg/dL) and random
blood sugar (mean 331 ± 81.95 mg/dL; median 318
mg/dL Range 214- 605 mg/dL). Recent evidences have
shown that the brain is the target for diabetic end organ
damage. There are seen metabolic disturbances impairing
the integrity of the brain.11Accordingly, in the present
study with regard to metabolites, NAA was decreased in
65% of the patients. Choline, Creatine and Myoinisitol
were normal in all the patients diabetes while, Glucose
was increased in 90% of the patients and Glx (Glu+Gln)
was increased in 80% of the patients. Furthermore,
NAA/Cr ratio normal (>1.6) in majority of the patients
(92.50%), NAA/Cho Ratio was normal (>1.2) in majority
of the patients (92.50%), abnormal Cho/Cr ratio (>1.5)
was noted in 75.00%. These findings suggest that,
patients with diabetes mellitus are likely to have
decreased NAA, increased Glcand Glx (Glu+Gln) and
normal Choline, Creatine and Myoinisitol while, low
NAA/Cho Ratio, raised Cho/Cr ratio and GLx
(GLU+Gln) ratio. Proton MR spectroscopy can be used to
determine the resonance peaks of many kinds of brain
metabolites and neurotransmitters but is most often used
to monitor NAA, Cho, Cr, and lactic acid.1 NAA is a
marker for neurons and axons, reflecting the number and
functional status of neurons. Cho, mainly distributed in
the glial cells is involved in cell membrane composition
and myelin formation. Cr is associated with energy
metabolism.12 These findings were consistent with a
study by Sorenson L et al.13 who demonstrated that,
Subjects with diabetes have metabolite differences in the
brain compared with control subjects. Subjects with
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painful neuropathy showed reduced NAA in the
thalamus, which may explain the genesis of pain in some
cases. However, the study by Sorenson L et al. was a case
control study. Another study by Lin Y et al.12 showed
lower levels of NAA/Cr in the left lenticular nucleus and
increased Cho/Cr levels in both the left and right lenticula
of subjects with T2DM. Both FBG and HbA1c were
negatively correlated with the NAA/Cr ratio in the left
nuclei as well as the right, while the Cho/Cr ratio was
positively correlated. No significant differences in
NAA/Cr or Cho/Cr ratios were observed in the thalamus
of patients with T2DM. Another study by Sinha S. et al.6
concluded that, 1H-MRS analysis indicates that type-2
diabetes mellitus may cause subtle changes in the
metabolic profile of the brain. Decreased concentrations
of NAA might be indicative of decreased neuronal
viability in diabetics while elevated concentrations of Gln
and Glu might be related to the fluid imbalance resulting
from disruption of glucose homeostasis which was
consistent with the present study.

CONCLUSION







Glucose was increased in 90% of the patients and
Glx (Glu+Gln) was increased in 80% of the
patients.
NAA/Cr ratio normal (>1.6) in majority of the
patients (92.50%),
Normal NAA/Cho Ratio was (>1.2) noted in
majority of the patients (92.50%),
abnormal Cho/Cr ratio (>1.5) was noted in
75.00% of the patients
80.00% of the patients had abnormal
GLx(GLU+Gln) ratio (>6.0).
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Abstract

Diabetes mellitus is a chronic and potentially disabling disease which is reaching an epidemic proportion in many parts of
the world and a major growing threat to global public health. Diabetes Mellitus has evolved into a global epidemic and
India has the second largest population with diabetes. Patients with type 2 diabetes mellitus accompanied with baseline
blood chemistry reports or history referred for a H-MRS during the study period at Department of Radio Diagnosis. Once
a patient fulfilled the inclusion criteria for this study he / she was administered the predesigned / pretested proforma
Demographic characteristics of the study population such as age, sex were obtained through an interview. In the present
study, NAA was decreased in 65% of the patients. Choline, Creatine and Myoinisitol were normal in all the patients
diabetes (i.e. it is normal) while, Glucose was increased in 90% of the patients and Glx (Glu+Gln) was increased in 80%
of the patients.
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INTRODUCTION
Diabetes mellitus (DM), a metabolic disease is
characterized by hyperglycemia which results from
defects in either insulin secretion or insulin action or
both.1 Patients with little or no endogenous insulin
secretory capacity called as Type 1 (previously Insulin
Dependent Diabetes Mellitus [IDDM]) and those who
retain endogenous insulin secretory capacity but have a
combination of resistance to insulin action and an

inadequate compensatory insulin secretory response are
known as Type 2 (Previously known as Non Insulin
Dependent Diabetes Mellitus [NIDDM]).1,2 Diabetes
mellitus is a chronic and potentially disabling disease
which is reaching an epidemic proportion in many parts
of the world and a major growing threat to global public
health.1 Diabetes Mellitus has evolved into a global
epidemic and India has the second largest population with
diabetes. Diabetes and its complications caused
40.9 million deaths in 2014 and every seven second a
person dies from diabetes or its complication. Based on
the recent statistics of International Diabetes Association
it is estimated that worldwide 387 million people have
diabetes and by 2035 this will rise to 592 million. The
prevalence in India is over 65 million and these figures
are expected to increase to over 100 million by 2030.3,4
The rise of prevalence has been more alarming in
developing countries than in developed countries (69%
versus 20%). Unfortunately, more than 50% of the
diabetic patients in India remain unaware of their diabetic
status, which increases the risk of development of
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diabetic complications in them.5It has also been found
that 66% of the Indian diabetics are not diagnosed, as
compared to 50% in Europe and 33% in the USA. India
currently faces an uncertain future in relation to the
potential burden that diabetes may impose upon the
country.6 The rising prevalence of type 2 DM is closely
associated with westernization, industrialization and
socioeconomic development.5 The chronic hyperglycemia
of diabetes results in long term damage, dysfunction and
failure of various organs, especially the eyes, kidneys,
nerves, heart and blood vessels. Hence, early
identification of the risk factors associated with diabetes
and appropriate interventions aimed at preventing the
onset of diabetes and its complications are urgently
required. Previous studies have reported that, diabetics
had a 20–70% more decline in cognitive performance,
and a 60% higher risk of dementia.7 Cells and their
extracellular matrix share a dynamic and reciprocal
relationship, modulations of matrix components by
glycation leads to altered cell behavior in cell spreading,
phosphorylation of key intracellular signaling molecules
and expression of extracellular matrix proteins and all
these cellular alterations may contribute for cognitive and
metabolite changes in diabetics.8 There are different
methods to assess the cognitive dysfunction namely,
Neurocognitive testing,9 evoked potentials, EEG, MRI,
fMRI, SPECT, PET.9 Magnetic resonance spectroscopy is
an analytical method used in chemistry that enables the
identification and quantification of metabolites in
samples. It differs from conventional MR imaging in that
spectra provides physiologic and chemical information
instead of anatomy.10 H-MRS is often used to measure
the levels of N-acetyl-aspartate (NAA), total choline
(Cho), total creatine (Cr) and myo-inositol (mI). NAA is a
measure of neuronal density and a marker of normal
functioning of neurons. Cho is associated with membrane
turnover (gliosis or necrosis) and Cr is associated with
energy metabolism which is considered to be relatively
constant.11Myo-inositol levels are believed to represent
glial proliferation or an increase in glial cell size both of
which may occur in inflammation.12 H-MRS studies have
been performed in a small number of patients with
T2DM, reporting increased mI/Cr but inconsistent
findings with respect to NAA/Cr and Cho/Cr.12 Overall,
the brain is a target for diabetic end-organ damage,
though the pathophysiology of diabetic encephalopathy is
still not well understood. Many metabolic changes are
seen in T2DM patients. Each of these metabolites appears
at specific parts per million frequency and reflect specific
cellular and biochemical process.12 The present study was
undertaken to get an insight into the pathophysiology of
cerebral damages caused due to diabetes by assessing the
changes in brain metabolites in patients with T2DM using

proton magnetic resonance spectroscopy so as to provide
important information in treatment of T2DM patients and
improve the health care quality by early diagnosis of
brain changes occurring in T2DM patients.

MATERIAL AND METHODS
This study was carried out at Department of Radio
Diagnosis, a teaching hospital attached Medical College.
Patients with type 2 diabetes mellitus accompanied with
baseline blood chemistry reports or history referred for a
H-MRS during the study period at Department of Radio
Diagnosis. Once a patient fulfilled the inclusion criteria
for this study he / she was administered the predesigned /
pretested proforma Demographic characteristics of the
study population such as age, sex were obtained through
an interview. The patients were then briefed about the
procedure i.e. about the noise of the gradient coils and
need to control the body movements for successful image
acquisition. The patient was asked to lie in supine
position.
Imaging
Magnetic resonance imaging
 MRI brain of all patients was carried out using
1.5 Tesla Symphony Maestro class-MRI with the
help of a dedicated brain coil.
The tests were performed using following parameters.
 FOV – 230 mm
 Slice thickness – 4 mm
 Matrix size – 256 x 256
 The following sequences were obtained: spinecho T1-weighted (axial/saggital), spin-echo T2weighted
(axial/coronal/FLAIR),
MR
spectroscopy of brain.
1H Magnetic resonance spectroscopy: Global
shimming and local shimming were carried out prior to
spectroscopic measurements to adjust for static and
dynamic magnetic field in homogeneities. The global
shimming was optimized at 15-17 Hz, and FWHM
between 5-7 Hz. Areas of edema, adjoining calvarium,
ventricles and paranasal sinuses were avoided to prevent
signal contamination. Optimal shimming and water
suppression were achieved in most cases. 1H MR
spectroscopy was carried out using multivoxel (MV)
techniques at short TE (30 ms), long TE (270 ms) and
intermediate TE(135ms) wherever appropriate, with an
acquisition time of approximately 5-10 minutes each
using STEAM (stimulated echo acquisition method)
sequence. The voxel size was selected depending upon
the area of interest and multi voxel MRS is being used.
Based on the literature,prior experience with normal
subjects and software standardization values of Cho/Cr >
1.5, NAA/Cr < 1.6 and NAA/Cho < 1.2 were taken as
abnormal.
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Outcome variables: The MR spectroscopic results were
evaluated for the distribution of spectra across the area of
interest and for signal ratios in different metabolites. The
metabolites and ratios assessed were:
1. NAA/Cr
2. Cho/Cr
3. NAA/Cho

RESULTS
Table 1: Distribution of study population according to the sex
Distribution (n=40)
Sex
Number
Percentage
Male
22
55.00
Female
18
45.00
Total
40
100.00

In the present study 55% of the patients were males and
45% were females. The male female ratio was 1.22:1
Table 2: Distribution of study population according to the
Neurological symptoms
Distribution (n=40)
Neurological symptoms
Number
Percentage
Headache
23
57.50
Hemiplegia / Quadriplegia
26
65.00
Blurring of vision
20
50.00
Memory loss
18
45.00
Depression
15
37.50
Total
40
100.00

In the present study most common neurological symptom
was hemiplegia / quadriplegia noted in 65% of the patient
followed by headache (57.50%).
Table 3: Distribution of study population according to the random
blood sugar levels
Distribution (n=40)
Random blood sugar (mg/dL)
Number
Percentage
< 200
0
0.00
200 or more
40
100.00
Total
40
100.00

In the present study all the patients (100%) had elevated
random blood sugar levels.
Table 4: Distribution of study population to the findings on Spin
echo T1 weighted axial / saggital
Distribution (n=40)
Findings
Number
Percentage
Hypo
16
40.00
N
10
25.00
SIN
5
12.50
AT
3
7.50
ES
2
5.00
AT, SIN
1
2.50

MAS
PAN
Blank
Total

1
1
1
40

2.50
2.50
2.50
100.00

In the present study on Spin echo T1 weighted axial /
saggital imaging most of the patients with hypointense
(40.00%) areas.
Table 5: Distribution of study population to the findings on Spin
echo T2 weighted axial / coronal/FLAIR
Distribution (n=40)
Findings
Number
Percentage
Hyperintense
16
40.00
Normal
10
25.00
SIN
4
10.00
AT
4
10.00
ES
2
5.00
MAS
1
2.50
PAN
1
2.50
SIN, Hyper
2
5.00
Total
40
100.00

In the present study on Spin echo T2 weighted axial /
coronal imaging most of the patients with hyperintense
(40.00%) areas.
Table 6: Distribution of study population according to the
Metabolites
Distribution (n=40)
Metabolites
Findings
Number
Percentage
NAA
Normal (2.0)
14
35.00
Low (<2.0)
26
65.00
Raised
0
0.00
Total
40
100.00
Choline
Normal (3.20)
40
100.00
Raised (<3.20)
0
0.00
Low (>3.20)
0
0.00
Total
40
100.00
Creatine (Cr)
Normal (3.0)
40
100.00
Low (< 3.0)
0
0.00
Raised (>3.0)
0
0.00
Total
40
100.00
Myoinositol
Normal (3.5)
40
100.00
Low (<3.5)
0
0.00
Raised (>3.5)
0
0.00
Total
40
100.00
Glucose
Normal (3.4-3.8)
4
10.00
Raised (> 3.40)
36
90.00
Low (< 3.40)
0
0.00
Total
40
100.00
Glx (Glu+Gln)
Normal (2.20 – 2.40)
8
20.00
Raised (>2.40)
32
80.00
Low (<2.20)
0
0.00
Total
40
100.00

In the present study, NAA was decreased in 65% of the
patients. Choline, Creatine and Myoinisitol were normal
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in all the patients diabetes (i.e. it is normal) while,
Glucose was increased in 90% of the patients and
Glx(Glu+Gln) was increased in 80% of the patients.

DISCUSSION
Diabetes is a major health problem affecting
approximately 18 million Americans. It is a growing
crisis that has devastating complications including heart
disease, peripheral neuropathy, renal disease, and
retinopathy.13 Type 2 diabetes mellitus is an extremely
prevalent metabolic disease, which is associated with a
variety of acute and chronic complications. The brain is a
target for diabetic end-organ damage, though the path
physiology of diabetic encephalopathy is still not well
understood. Many metabolic changes are seen in Diabetes
Mellitus -2 patients. Previous works have shown that DM
causes metabolic changes in the brain, especially in the
cerebral cortex and white matter. Most studies9,12 suggest
that diabetes affects either the number or the function of
central neurons, which is mirrored by a reduction in NAA
levels and a lower NAA/Cr ratio. However, studies
investigating the effects of diabetes on Cho metabolism
have produced inconsistent results. 9,12 Each of these
metabolites appears at specific parts per million
frequency and reflect specific cellular and biochemical
process. Concentration of which will be measured in parts
per million. Among the metabolites N-acetyl aspartate is
a neuronal marker and decreases in DiabetesMellitus2.Creatine provides a measure of energy stores and
Choline is a measure of increased cellular turnover which
may or may not show changes in the brain. Glutamate and
Glutamine levels are increased in type 2 diabetes
mellitus.9 Proton resonance imaging provides a measure
of brain chemistry in a time span of 10 to 15 minutes and
can be added to conventional imaging protocols, because
it is very safe and there are no known health risks
associated with the magnetic field or the radio waves used
by the machine. T1 and T2 weighted images will be taken
prior to proton magnetic resonance imaging to mark the
area of interest so that spectrum can be put while
performing Proton Magnetic resonance imaging. This
study was aimed to investigate the effect of diabetes on
the metabolic profile of brain of patients having diabetes
using invivo magnetic resonance spectroscopy to get an
insight into the pathophysiology of cerebral damages
caused due to diabetes.
It is reported that, the prevalence of diabetes is higher in
men than women. Same was true in the present study as
most of the diabetics were males (55%) and 45% were
females. The male female ratio was 1.22:1. In this study,
with regard to imaging characteristics, the most common
location was Frontal, parietal and temporal region
(57.50%). On Spin echo T1 weighted axial / saggital

imaging most of the patients had hypointense (40.00%)
areas. On Spin echo T2 weighted axial/coronal/FLAIR
imaging most of the patients had hyperintense (40.00%)
areas. Glutamate and N-acetylaspartyl-glutamate are
localized with N-acetyl aspartate in neurons. Breakdown
of N-acetyl-aspartylglutamate releases both N-acetyl
aspartate and glutamate and subsequent breakdown of Nacetyl aspartate leads to aspartate. These compounds are
excitatory amino acids and are increased with ischemia. It
is possible that, in the near future, concentrationsof Nacetyl-aspartyl-glutamate and glutamate may serve to
monitor treatments designed to protect brain tissues by
blocking excitatory amino acids. In certain other
conditions also N-acetyl aspartate is of importance.
Example in Canavan disease (it is the only disease in
which N-acetyl aspartate is increased).In normal spectra,
N-acetyl aspartate is the largest Peak.14 Choline is a
constituent of the phospholipid metabolism of cell
membranes and reflects membrane turnover, and it is a
precursor for acetylcholine and phosphatidylcholine5.
The latter compound is used to build cell membranes,
whereas the former is a critical neurotransmitter involved
in memory, cognition, and mood. Therefore, increased
Choline probably reflects increased membrane synthesis
and/or an increased number of cells. Overall based on the
results of this study it is it is clear that patients with type 2
diabetes mellitus are likely to have alteration in brain
metabolite profile. However, besides the results presented
herein, this study has some limitations which need to be
addressed such as small sample size and study design we
presume that case control study design may have
provided the exact risk of alteration of brain metabolites
in patients with type 2 diabetes mellitus. In addition,
estimation of HbA1c a reliable marker of glycaemic
control was not taken into account. Hence, the
conclusions of the present study need to be validated
further with large sample size and glycaemic control.

CONCLUSION
Based on the results of this study it may be concluded
that, patients with type 2 diabetes mellitus are likely to
have alteration in brain metabolite profile. Furthermore,
patients with type 2 diabetes mellitus may have decreased
NAA, increased Glc and Glx (Glu+Gln) and normal
Choline, Creatine and Myoinisitol while, normal
NAA/Cho Ratio, raised Cho/Cr ratio and GLx(GLU+Gln)
ratio. Proton magnetic resonance spectroscopy is helpful
in the evaluation of type 2 brain metabolites in patients
with type 2 diabetes mellitus.

REFERENCES

MedPulse – International Journal of Radiology, ISSN: 2579-0129, Online ISSN: 2636 – 4689 Volume 6, Issue 3, June 2018

Page 68

Santosh Patil, Reshma

1.
2.
3.
4.
5.

6.
7.
8.

Fauci AS, Kasper DS, Longo DL, Braunwald E, Hauser
SL, Jameson JL, et al. Harrison’s principles of internal
medicine. United States; McGraw Hill: 2008.
American Diabetes Association. Clinical practice
recommendations 2007. Diabetes Care 2007; 30:S4.
Ramchandran A, Snehalatha C. Prevention of diabetes:
How far have we gone? Indian J EndocrinolMetab 2014;
18(3):252-53.
Whiting Dr, Guariguata L, Weil C, Shawj. IDF Diabetes
atlas: Global estimates of the prevalence of diabetes for
2011 and 2030. Diabetes Res ClinPract 2011; 94:311-21.
Deepa M, Deepa R, Shanthirani CS, Datta M, Unwin NC,
Kapur A, et al. Awareness and knowledge of diabetes in
Chennai – The Chennai Urban Rural Epidemiology Study
(CURES–9). J Assoc Physicians India 2005; 53:283-7.
Kaveeshwar SA, Cornwall J. The current state of diabetes
mellitus in India. Australas Med J 2014; 7(1):45-8.
Strachan MW, Price JF, Frier BM. Diabetes, cognitive
impairment, and dementia. BMJ 2009; 336:6.
Mukesh G. Gohel, Evaluation of glycemic control in
patients with type 2 diabetes mellitus with and without
microvascular complications International. Journal of
Pharma and Bio Sciences 2013; 4(4):794-802.

9.

10.

11.
12.

13.

14.

SanthakumariRajani, Reddy IndlaYogananda, Kumar
Satish, Archana R. Study of cognition in type 2 diabetes
with yoga asana and pranayama. RJPBCS.
2013;3(2):1637-41.
Débora B, Arvemas W, Mauricio C. Brain Proton
Magnetic Resonance Spectroscopy Introduction and
Overview. NeuroimagClin N Am 2013; 23:359-80.
Williams SR. In vivo proton spectroscopy: experimental
aspects and potential. In: Rudin M, editor. NMR basic
principles and progress. Berlin: Springer; 1992. p. 55-71.
Soares DP, Law M. Magnetic resonance spectroscopy of
the brain: review of metabolites and clinical applications.
ClinRadiol 2009; 64(1):12-21.
Ajilore O, Haroon E, Kumaran S, Darwin C, Binesh N,
Mintz J, et al. Measurement of brain metabolites in
patients with type 2 diabetes and major depression using
proton
magnetic
resonance
spectroscopy.
Neuropsychopharmacology. 2007; 32:1224-31.
Miller BL. A review of chemical issues in 1H NMR
spectroscopy:N-acetyl-L-aspartate, creatine, and choline.
NMR Biomed 1991; 4:47-52.

Source of Support: None Declared
Conflict of Interest: None Declared

Copyright © 2018, Medpulse Publishing Corporation, MedPulse International Journal of Radiology, Volume 6, Issue 3 June 2018

ISSN- O: 2458 - 868X, ISSN–P: 2458 – 8687
Index Copernicus Value : 49 . 23

International Journal of Medical Science and Innovative Research (IJMSIR)
IJMSIR : A Medical Publication Hub
Available Online at: www.ijmsir.com
Volume – 3, Issue –2, March - 2018, Page No. : 155 - 157

Antenatal Diagnosis of Congenital High Airway Obstruction (CHAOS)
Dr.Muralidhar G. Kamalapur1*, Dr. Santosh K.Dasar2, Dr.Santosh D. Patil3, Dr.Preetam B. Patil4
1*
2
3

Consultant Radiologist, Srinivas Hospital, Mukka, Surathkal, Mangalore.

Associate Professor, Dept of Radiology, S.D.M College of Medical Sciences & Hospital, Dharwad.

Professor, Dept of Radiology, J.N.Medical College and K.L.E.S Prabhakar Kore Hospital, Belgaum.

4

Associate Professor, Dept of Radiology, S.D.M College of Medical Sciences & Hospital, Dharwad.

Correspondence Author: Dr Muralidhar G. Kamalapur, Consultant Radiologist, Department of Radiology, Srinivas
Hospital, Mukka ,Surathkal, Mangalore. Karnataka-575021, India
Type of Publication: Case Report
Conflicts of Interest: Nil
Abstract

regarding the prognosis of the pregnancy. She decided to

Congenital High Airway Obstruction is a rare and life-

continue her pregnancy and around 32 weeks there was

threatening condition which occurs due to obstruction of

fetal demise.Patient refused for autopsy.

upper airways in the fetus. Ultrasonography is the

Introduction

modality

condition,

CHAOS (Congenital high airway obstruction) is a life-

characteristic features being enlarged echogenic lungs,

threatening condition, which occurs due to congenital

compressed cardia occupying central axis, fetal ascites,

obstruction of fetal airway due to tracheal or laryngeal

inverted diaphragm and dilated airways. We discuss the

atresia1. This condition was first observed by Hendrick in

ultrasonography features of this condition, differential

19942. The incidence of this condition is unknown, but if

diagnosis, the role of Magnetic resonance Imaging and

this condition is undiagnosed antenatally it progresses to

available treatment options in such condition in this case

stillbirth or death after delivery3. Most of the cases are

report.

diagnosed antenatally due to improvements in imaging2.

Case Report

Classical antenatal findings include bilateral enlarged

A 26-year-old women Gravida 3, Para 2, L2 A0 was

hyperechogenic

referred for an anomaly scan at 19weeks. Scan performed

airways, fetal ascites and non-immune hydrops3.

outside had commented on fetal ascites and patient came

Discussion

for anomaly scan. There was no history of consanguinity.

CHAOS is a condition associated with many findings due

Family history from both sides was unremarkable.

to obstruction of upper airway tract4. It results due to

Ultrasonography demonstrated bilateral echogenic lungs,

congenital obstruction of fetal airway due to tracheal or

centrally located compressed heart, fetal ascites, dilated

laryngeal atresia, other causes being laryngeal cysts,

trachea and inverted diaphragm. There was no abdominal

obstructing tumours of the oropharynx and in the cervical

wall edema, amniotic fluid was normal and other systems

region1. The incidence of this condition is unknown4.

were unremarkable. Based on these findings a diagnosis

Airway obstruction causes reduced clearance of fluid

of CHAOS was made and the patient was explained

produced by fetal lungs which leads to increase in

choice

to

diagnose

this

lungs,

inverted
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diaphragm,

dilated
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intratracheal pressure, hyperexpansion of lungs and
2

dilated airway and assess the level of obstruction in case

abnormal development . Further progression of this

of planned surgical intervention3. On MRI,enlarged lungs

condition leads to thinning of alveolar walls and reduction

show increased signals, other features of CHAOS are also

of type II pneumocytes and surfactant. This progresses to

well visualized4.

hyper-expansion of lungs and compresses the cardia and

CHAOS is associated with certain syndromes. It is

inferior vena cava and reduce the venous return and

associated with Fraser's syndrome which is characterized

results in non-immune hydrops4. Diaphragm becomes flat

by

or inverted depending on the severity of the condition3.

microphthalmia, renal agenesis, facial clefting, mental

Identification of fluid-filled trachea and bronchus is very

retardation,

1

tracheal

or

laryngeal

syndactyly

atresia,

or

cryptorchidism,

polydactyly

4

and

important in diagnosing this entity .

musculoskeletal

Ultrasonography is the main diagnostic modality in

associated with CHAOS are short rib-polydactyly

diagnosing CHAOS antenatally3. On antenatal USG

syndrome(SRPS),

(ultrasonography),

enlarged

syndrome(SRPS) and VATER / VACTERL association,

echogenic lungs, flattened or inverted diaphragm, dilated

in addition to these CHAOS is also associated with some

airways, and fetal ascites1.The heart is displaced anteriorly

chromosomal

and abnormally positioned with a central axis and dilated

22q11.2,deletion of chromosome 5p,47XXX, partial

proximal airway up to the level of obstruction. CHAOS

trisomy 16q and partial trisomy 91.Detailed evaluation of

must be differentiated from other external causes of

all cases of CHAOS for coexistence of any genetic

laryngotracheal obstruction, such as cervical teratoma,

syndromes is very important to evaluate the implication

lymphatic malformation and vascular rings like a double

of inheritance in future pregnancies3.

aortic arch4. CHAOS is associated with polyhydramnios

Prenatally diagnosed cases of CHAOS can be managed by

as fetal swallowing is impaired, however, impaired

EXIT procedure where fetal head and chest is delivered

swallowing can also cause oligohydramnios, the authors

first and airway is secured while maintaining the

are of the opinion that amniotic fluid quantity is not a

uteroplacental circulation with an option of tracheostomy

CHAOS

presents

as

3

abnormalities .

Other

Shprintzen-Goldberg

abnormalities

like

syndromes

Omphalocele

deletions

of

reliable parameter in this condition .

to be kept open if required4. Chances of neonatal survival

There are instances of spontaneous inutero improvement

are better in case of a well-planned EXIT procedure which

of findings, which is attributed to spontaneous perforation

is performed at the time of controlled near term caesarean

or fistulization of airway obstruction4. Various studies

section5. Intrauterine foetoscopic laser laryngotomy is

found improvement in lung volumes, hyperechogenicity,

benefitted in a small section of patients4.

reduction in ascites and diaphragmatic eversions between

Figures and Legends

22 and 32 weeks5.CHAOS has to be differentiated from
CPAM and other causes of external airway obstruction
and vascular causes such as double aortic arch,

masses2. MRI is an additional imaging tool to evaluate the
© 2018 IJMSIR, All Rights Reserved
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Fig1. Axial ultrasound image of a 19weeks foetus at the

chromosomal abnormality so it is very important to

level of thorax shows bilateral echogenic lungs (star)

methodically evaluate other systems for the syndromic

causing cardiac compression with central displacement of

association. MRI is an adjunct imaging investigation for

the heart (arrow) and ascites (arrowhead).

evaluating the level of obstruction in case of planned
intervention. A well-planned EXIT procedure gives a very
good chance of survival in fetuses with CHAOS.
Abbreviations:

CHAOS-

congenital

high

airway

obstruction, USG- ultrasonography, CPAM-congenital
pulmonary

airway

malformation,

MRI-magnetic

resonance imaging, EXIT-ex utero intrapartum treatment.
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A B S T R A C T
Introduction: Several ideal multifactorial clinical and radiological scoring systems such as Ranson's criteria, the acute
physiology and chronic health evaluation, and computed tomography (CT) severity index have developed to differentiate
the patients with mild pancreatitis to those with severe cases. However, all these scoring systems has its own limitations.
Hence, 1992 Atlanta Classification System, revised in 2012, is used to identify two phases of acute pancreatitis (AP) that is
early and late. The current study aimed to classify AP based on revised Atlanta classification with the help of CT.
Material and Methods: A total of 60 patients with AP referred for CT scan were studied. Demographics, history and clinical
investigations of the patients were recorded. A 64-section multiple detector CT scanner was used for the imaging. The
images obtained were examined for the features of AP and classified based on revised Atlanta classification.
Results: Most (29, 48.33%) of the patients had interstitial edematous pancreatitis at initial stage. Most of the patients had
irregular contour (58, 96.67%), diffuse size (53, 88.33%), homogenous density (35, 58.33%), necrosis (36, 60%), normal
vascular structure (49, 81.67%), normal liver (8, 13.33%), sludge gallbladder (1, 1.67%), and no gall stones (50, 83.33%). Also,
majority (16, 26.67%) of the patients had interstitial edematous pancreatitis with pseudocyst as late diagnosis.
Conclusion: The revised Atlanta Classification of AP has been able to provide complex patterns of the dynamics involved in
the evolution of AP. It provides clear distinction between an early phase and a late phase.
Keywords: Acute Pancreatitis; Computed Tomography; Revised Atlanta Classification; Interstitial Edematous Pancreatitis;
Pseudocyst

INTRODUCTION

One of the most common causes of acute abdomen is
acute pancreatitis (AP). A clinically severe AP associated
with local and systemic complications resulting in high
morbidity and mortality develops in approximately 10-20%
of patients with AP.1,2 Patients can be treated effectively with
early diagnosis of AP and early prediction of severe AP.3
As there is a lack of a gold standard test, the diagnosis of
AP remains problematic. According to the revised Atlanta
classification4,5, three features are required for the diagnosis
of AP: (1) Typical abdominal pain consistent with AP (acute
onset of a severe, persistent, epigastric pain that may or may
not come back), (2) Serum lipase or amylase activity >3 times
the upper limit of normal, and (3) characteristic findings of
AP on ultrasound, computed tomography (CT), magnetic
resonance imaging, or.1 Although characteristic abdominal
pain and increased laboratory values are readily used to make
the diagnosis of AP, atypical presentations such as nonspecific
upper abdominal pain or normal to increased amylase levels,

(<3 times normal) are often seen in the early stages (first 24 h
of hospital admission).6 Early imaging is required to confirm
or to exclude the diagnosis of AP as the serum amylase activity,
which is used as a common biomarker, may be normal in 1932% of cases during hospital admission and can be increased
in case of other intra-abdominal inflammatory conditions.7
AP is classified into mild and severe pancreatitis. The
interstitial pancreatitis, also called as mild pancreatitis, is
linked with minimum organ failure and ordinary recovery.8
Severe pancreatitis, also called as necrotizing pancreatitis,
is associated with local complications or organ failure,
includes infection, necrosis or pseudocyst formation.9 Both
the cases have different operating conditions in which the
AP responds comparatively well to supportive therapy while
severe pancreatitis often requires special monitoring and
specific therapies with guarded prognosis.10
For the several manifestations of AP, a universally applicable
classification system was introduced in 1992-Atlanta
classification-for AP. 9 The classification system was basically
introduced to assess the treatment of the various collections
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of fluid, which were diagnosed during the course of AP. A
significant advancement that was developed to differentiate
amongst mild, moderate and severe forms of pancreatitis is
the CT severity index. It determines the presence and the
progress of pancreatic inflammation as well as necrosis. The
Atlanta classification, useful to classify AP, was revised in
2008 and focused on morphologic criteria of defining the
manifestations of AP, as outlined by means of CT. To update
the terminology and to provide functional, clinical, and
morphological classifications, the Atlanta classification was
modified in 2012.11 This was to address the clinical course
and the severity of the disease, differentiate early and late
phase, stress on systemic inflammatory response syndrome,
and multi organ failure. However, no such Indian studies on
clinical and CT scan correlation of AP have been conducted.
Considering these facts, the present study was undertaken to
classify AP based on revised Atlanta classification with the
aid of CT.

Worksheet. The categorical data was expressed as rates, ratios
and proportions. The continuous data was expressed as mean
± standard deviation (SD).

RESULTS

In this study, of 60 patients, 51 (85%) were men and only 9
were women and most of the study population (31, 51.67%)

MATERIAL AND METHODS

This 1-year from ( January 2015 – December 2015) hospitalbased cross-sectional study was conducted at the Department
of Radio-diagnosis. Patients > 18 years and clinically
suspected with AP with elevated levels of serum amylase and
lipase levels were included in the study. Patients < 18 years
of age were exempted from the study. Patients fulfilling the
selection criteria were referred for the CT scan. The calculated
sample size was based on 80% average number of cases
admitted with AP in the previous 3 years. All 60 patients
who fulfilled the selection criteria were finally enrolled in
the study. The ethical clearance certificate was attained from
the Institutional Ethics Committee prior to initiation of
the study. All the selected patients were explained about the
study and a written informed consent was obtained.
Data collection
A descriptive data of the patients such as age, sex, and
detailed history were obtained along with their clinical
history followed by the recording of the finding of clinical
examination in study participants.

Study procedure
A 64-section multiple detector computer tomography
(MDCT) scanner manufactured by Siemens was used for
the imaging. A power injector (dual syringe injector) was
used to inject 80-100 mL of nonionic iodinated contrast
(iodine concentration, 400 mg) at 2.5-3 mL/s, followed by
acquiring the images after 13-20 s for arterial phase and after
40-60 s for portal venous phase. A 900-1000 mL of water
was diluted with 3% diatrizoate meglumine, and diatrizoate
sodium was administered orally to the patients almost 30-45
min prior to scan the outline of gastrointestinal tract. AP was
graded by the modified CT severity index, depending upon
the contrast-enhanced computed tomography (CECT).
Patients were followed up till they were discharged based on
their clinical outcome. The images obtained were examined
for the features of AP and classified based on revised Atlanta
classification.
Statistical analysis
The data pooled were coded and entered Microsoft Excel

Figure-1: Computed tomography images of patients
with acute pancreatitis. (a) and (b): Interstitial edematous
pancreatitis with pseudocyst; (c) and (d): Acute necrotizing
pancreatitis with walled off necrosis; (e) and (f ): Acute
necrotizing pancreatitis with acute necrotic fluid collection
Variable
Sex
Male
Female
Age
18–30
31–40
41–50
History of alcohol consumption
Yes
No
Clinical presentation
Severe epigastric pain
Nausea
Vomiting
Fever
Breathlessness
Chills
Chest radiography
Normal
Pleural effusion
Table-1: Baseline characteristics

n, (%)
51 (85)
9 (15)
31 (51.67)
26 (43.33)
3 (5.00)
38 (63.33)
22 (36.67)
43 (71.67)
41 (68.33)
33 (55.00)
22 (36.67)
16 (26.67)
15 (25)
17 (28.33)
43 (71.67)
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First,
n (%)

Follow-up,
n (%)

Diagnosis

Contour
Irregular
58 (96.67)
58 (96.67)
Regular
2 (3.33)
2 (3.33)
Size
Diffuse
53 (88.33)
53 (88.33)
Focal
7 (11.67)
7 (11.67)
Density
Heterogeneous
24 (40)
25 (41.67)
Homogenous
36 (60)
35 (58.33)
Necrosis
Yes
35 (58.33)
24 (40)
No
25 (41.67)
36 (60)
Gall bladder
Sludge
1 (1.67)
1 (1.67)
Normal
55 (91.67)
9 (15)
No
4 (6.67)
50 (83.33)
Gall stones
No stones
50 (83.33)
50(83.33)
Sludge
1 (1.67)
1(1.67)
Stone
9 (15)
9(15)
Vascular structure
Normal
51 (85)
49 (81.67)
Portal and splenic vein thrombosis
4 (6.67)
4 (6.67)
Portal vein thrombosis
4 (6.67)
2 (3.33)
Splenic vein thrombosis
1(1.67)
5 (8.33)
Liver
Fatty liver
5(8.33)
5 (8.33)
Hepatomegaly
13(21.67)
11 (21.67)
Hepatomegaly with fatty infiltra8(13.33)
1 (1.67)
tion
34(56.67)
34 (56.67)
Normal
Others
Pancreatic fat standing
59(98.33)
58 (96.67)
Peripancreatic fluid collection
46(76.67)
44 (73.33)
Pseudoscyst
1(1.67)
14 (23.33)
Wall of necrosis
9(15)
13 (21.67)
Ascites
44(73.33)
22 (36.67)
Parenchymal involvement
44(73.33)
17 (28.33)
Table-2: Distribution of study population according to the first
and follow-up CT scan findings

First, n,
(%)
29 (48.33)
10 (16.67)
10 (16.67)

Follow-up

Interstitial edematous pancreatitis
8 (13.33)
Acute necrotizing pancreatitis
0
Acute necrotizing pancreatitis with
7 (11.67)
acute necrotic fluid collection
Interstitial edematous pancreatitis
5 (8.33)
8 (13.33)
with acute peripancreatic fluid
collection
Acute necrotizing pancreatitis with
5 (6.67)
15 (25)
walled off necrosis
Interstitial edematous pancreatitis
1 (1.67)
16 (26.67)
with pseudocyst
Acute necrotizing pancreatitis with
0
2 (3.33)
walled off necrosis and Infection
Spontaneous reduction
4 (6.67)
Table-3: Distribution of study population according to the final
diagnosis based on first and follow-up CT scan findings

of the study population revealed almost similar findings as
that of the first CT scan findings. It was observed that most
(58, 96.67%) of the patients had irregular contour, followed
by diffuse size in 53 (88.33%), homogenous density in 35
(58.33%), necrosis in 24 (40%), normal vascular structure in
49 (81.67%), normal liver in 8 (13.33%), sludge gallbladder
in 1(1.67%), and no gall stones in 50 (83.33%) patients.
CT scan findings during first and follow-up is shown in Table
3. Out of 60 patients, 29 (48.33%) patients were diagnosed of
intestinal edematous pancreatitis. Other diagnosis is shown
in Table 3. Final diagnosis revealed that most of the patients
had intestinal edematous pancreatitis with pseudocyst in 16
(26.67%) patients, followed by acute necrotizing pancreatitis
with walled off necrosis in 15 (25%) patients. (Fig. 1)

DISCUSSION

belonged to the age-group of 18-30 years. History of alcohol
consumption was noted in 63.33% of the patients. A total of
43 (71.67%) patients presented with severe epigastric pain
and, 35 (58.33%) patients reported with increased total count.
Increased renal function and liver function was reported in
19 (31.67%) and 5 (8.33%) patients, respectively. Baseline
characteristics of the patients are shown in Table 1. Majority
of the patients presented with increased serum amylase (49,
81.67%) and increased serum lipase (59, 83.33%). Chest
radiography revealed pleural effusion in 43 (71.67%) patients.
CT scan findings during first and follow-up is shown in Table
2. Among 60 patients, 58 (96.67%) had irregular contour, 53
(88.33%) had diffuse size. Homogenous density, and necrosis
was observed in 36 (60%) and in 35 (58.333%) patients,
respectively. However, 34 (56.67%) patients had normal liver,
1 (1.67%) had sludge gallbladder, and no gall stones was
observed in in 50 (83.33%) patients. The follow-up CT scan

The present study reported male preponderance among
the study population. This suggested the prevalence of AP
among men. A study by Yu Shi et al.1 reported 42 (55%)
men patients. In this study, the age of the study population
ranged from 18 to 48 years and more than half of the
population (31, 51.67%) presented with the age between 18
and 30 years. This showed the prevalence of AP in young
population. In contrast, a study by Bollen et al.12 reported
mean age of 53 years. The present study reported history of
alcohol consumption in two-third of the study population
(38, 68.33%). However, the study conducted by Bollen et
al.12 reported alcohol abuse in 22% of the cases. The higher
rate of alcohol consumption observed in the present case
was due to the male preponderance and younger age of the
study population.12 A higher rate of severe epigastric pain
was reported as the commonest clinical presentation in 43
(71.67%) patients.
Based on the computed tomographic features identified
in patients, most of the patients had interstitial edematous
pancreatitis. This was similar to the study by Surekha et
al.13, who reported 80 to 90% of patients with interstitial
edematous pancreatitis, which is a milder variant and
characterized by the absence of pancreatic or peripancreatic
necrosis on imaging. An amount of inflammatory haziness
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or mild stranding is present in peripancreatic fat and
usually resolves itself within a week.14 The revised Atlanta
classification defines four types of collections based on the
type of AP. Two types of collections are associated with acute
interstitial edematous pancreatitis: Acute peripancreatic fluid
collections (APFC) and pseudocyst. The other two collections
are associated with necrotizing pancreatitis—acute necrotic
collection (ANC) and walled-off-necrosis (WON). Most
of the collection of acute fluid are generally uninfected;
however, if persists for a long time, it is likely to develop into
pancreatic pseudocyst.13 The revised classification helps to
describe patients with AP precisely, standardize terminology
and aid in treatment planning. It also aids in describing AP
as necrotizing pancreatitis and differentiates between an
early phase (1st week) and a late phase (after the 1st week).
The clinical parameters are used to define the first phase
while CECT finding along with clinical staging is used to
define the second phase morphologically.13
Differentiation of APFC and acute necrotizing collection
(ANC) generally becomes difficult during the initial 1-2
weeks on imaging, as collections may be shown with fluid
density without any solid component. However, the collection
might get evident after first week. Walled-off pancreatitis
necrosis (WON) generally had a well-defined and reactive
wall.13 The collections might be sterile or infected based
on the suspected existence of gas within the collection.
Infection in all the four types of collections can be detected
by a non-invasive diffusion-weighted (DW) MRI, in which
the infected collection shows peripheral bright signals on
DW-MRI images and diffuse restriction is shown in sterile
collections. Infections are most often seen with ANC and
WON. Thus, collections that are associated with necrotizing
pancreatitis mostly require drainage and surgery. 11,15,16
Overall, the revised Atlanta Classification of AP provides
complex patterns of the dynamics involved in the evolution
of AP.

2.
3.

4.

5.
6.

7.
8.

9.

10.
11.

CONCLUSION

12.

Based on the findings of this study, it may be concluded
that most of the patients had interstitial edematous
pancreatitis at initial stage. Based on the follow-up CT scan
findings, most of the patients had interstitial edematous
pancreatitis with pseudocyst as late diagnosis. The revised
Atlanta Classification of AP provides complex patterns of
the dynamics involved in the evolution of AP. It precisely
describes patients with AP, which helps in the treatment
planning. Furthermore, it provides clear distinction between
an early phase (1st week) and a late phase (after the 1st week).
The clinical parameters are defined under first phase, while
morphologically based on CECT findings combined with
clinical staging under second phase. The most vital change
is the precise recognition of various pancreatic collections.
Overall the revised Atlanta classification with CT not only
helps to guide the management but also to monitor the
success of treatment.
1.
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ABSTRACT
Background: The objective of the study was to analyse the outcomes after therapeutic treatment of invasive fungal
sinusitis.
Methods: A cross-sectional study consisting of 30 patients from January 2015-December 2005 in Jawaharlal Nehru
medical college, department of ENT, Belagavi. Antifungal drugs were used like Amphotericin B-both non-liposomal
& liposomal variety, and analysis of various parameters like its duration, efficacy and dosage was done in
determining the prognosis.
Results: The liposomal type of amphotericin B (AmBisone), which was used in 23 patients (76.6%) had a response
rate of 65% and failure rate of 26%, with minimum dose of 50 mg/day to maximum dose of 200 mg/day. The
maximum number of days used was for 46 days in 18 cases, which showed the effectiveness in controlling the
infection. Amphotericin B deoxycholate (Fungizone) was used in 6 patients (20%) with response rate of 50% and
failure rate of 33.3% and maximum dose given was 25 mg/day keeping a track of the renal profile. The total duration
of treatment with Fungizone was for 14 days.
Conclusions: Along with surgical intervention, we were able to combat this fatal disease in 56% patients which was
the overall survival rate and liposomal variety was preferred as majority of the patients had deranged renal parameters
on presentation. But certain constraints like non-affordability by poor patients, cost-effectiveness on long term usage,
were there. So further studies about the availability of more safer and affordable antifungals should be done.
Keywords: Invasive fungal sinusitis, Antifungals, Amphotericin B

INTRODUCTION
With the development of medical field and invention of
newer technologies and availability of better treatment
and care of diseases, the life expectancy has increased in
the last two decades. But the prolonged and rampant use
of antibiotics in almost all diseases has lead to
development of resistances, and also the increasing
incidence of diabetes and malignancies has lead to
development of immunocompromised state making prone
for development of fungal infections

Mycotic diseases of nose and paranasal sinuses range
from an indolent infection in an otherwise normal person
to lethal infection in an immunocompromised individual.1
It is typically developed by poorly controlled diabetics
patients with diabetic ketoacidosis.
However, early diagnosis is possible because of
endoscopic visualization, CT scan, microbiological tests
like KOH mounts, culture and molecular detection.
Moreover with advent of good antifungal drugs,
endoscopic debridement, faster control of diabetes with
infusion pump delivery system of insulin and better ICU
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care, the chances of survival from such fatal disease looks
better.
Presently we have the following antifungal drugs
available for the therapy
1) Amphotericin B- Deoxycholate variety, lipid
complex & liposomal variety
2) Triazoles group- Fluconazole, voriconazole,
posaconazole
3) Echinocandins- Caspofungin, micafungin.2
Though amphotericin B deoxycholate has been the corner
stone of treatment for this infection, because of
associated nephrotoxicity, and infusion related toxicities
on prolonged use, lipid formulations were introduced.3
We also have used the above regimen of both nonliposomal type and liposomal variety of amphotericin B
in our hospital and hence we want to analyse the outcome
of therapeutic treatment of invasive fungal sinusitis.

The following methods were applied




By identifying the cases from the medical records
which were managed in our hospital.
Collecting detailed information about the patient
from the case files, and about the treatment history.
To analyse the duration, dosage, efficacy of the
antifungals used.

The antifungal regimen used for the treatment was
Amphotericin B– deoxycholate (Brand name- Fungizone)
and liposomal variety (Ambisone), Fluconazole and
Voriconazole (Vfend).
The etiological profile was 26 cases with diabetes
mellitus, 10 cases with chronic kidney disease and 2
cases of hematological malignancies and in two cases no
immunocompromised state was seen.
RESULTS
On analyzing data of 30 cases, majority belonged to
elderly group of 51-65 years (53.33%) i.e. 16 out of 30
cases with age range of 37-70 years.

METHODS
Type of study: Cross-sectional study.
This study was done on 30 patients from a time period of
January 2015-December 2015 in Jawaharlal Nehru
medical college, Department of ENT, Belagavi.
Inclusion criteria
All cases (old and new) which were admitted and
received treatment for invasive fungal sinusitis, with
recorded documentation.
The study was cleared by the medical college ethics
committee.

The majority patients, 23 patients (76.6%) were treated
with liposomal amphotericin B (Ambisone) with response
rate of 65% and failure rate 26%. The reason why
liposomal variety was preferred, in maximum patients
was keeping in view of the deranged renal parameters on
presentation and hence also were recommended to
patients who had no renal involvement due to its
nephrotoxic effect on prolonged treatment.
In 6 patients (20%), who were treated with Amphotericin
B deoxycholate variety, the response rate was 50% and
failure rate was 33.3%.

Table 1: Type of antifungal regimen.
Antifungal drugs (brand names)
Amphotericin B liposomal (AmBisone)
Amphotericin B deoxycholate (Fungizone)
Fluconazole
Voriconazole (Vfend)
Fluconazole was used in 2 patients who had localized
sphenoid sinus disease by Aspergillus sp. and were not
tolerating amphotericin B. Voriconazole was used after
total clearance of frontal lobe abscess by craniotomy and
neurosurgeon insisted on using this drug orally as disease
was found to be localized.
Dosage regimen
The dosage for liposomal variety ranged from 50-20
mg/day. Starting at 10 mg test dose we gradually

No. of cases (%)
23 (76.6)
6 (20)
2 (6.66)
1 (3.33)

Cured (%)
14 (60)
3 (50)
2 (100)

Died (%)
6 (26)
2 (33.3)

increases it to 1-3 mg/kg which primarily depend upon
renal profile and continued till total clearance.
While using the deoxycholate variety, keeping in track of
renal parameters, 2 patients were later switched over to
liposomal type and 1 patient despite worsening renal
profile refused to change over due to high cost. Dosage
ranged from 1-25 mg/day.
The maximum period of days used was 46 days for
liposomal type in 18 patients (78.2%), owing to
aggressiveness of the disease which helped in combatting
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the infection along with surgical debridement which was

done for all patients.

Table 2: Duration of Amphotericin B (liposomal and non-liposomal).
Antifungal drugs
Liposomal amphotericin B
Amphotericin B deoxycholate

No. of cases
23
06

Minimum days
7
5

DISCUSSION
In the present study we analysed the outcomes after the
medical management of invasive fungal sinusitis. But it
must be stressed that multiple surgical debridement was
must go hand in hand in managing such a notorious
disease which will help in penetration of the antifungal
drugs.
Though amphotericin B has been in the market for more
than 40 years, for treating mucormycosis, but
unfortunately the development of immunocompromised
state has also increased magnanimously, with
uncontrolled diabetes mellitus occurring even in younger
age and also the incidences of hematological
malignancies.10
Hence, though many studies have emphasized the
necessity of both medical and surgical management along
with early diagnosis, but still many lapse can be seen
specially in case of antifungals. This could be due
limitations and side-effects associated with the medical
line of management on prolonged therapy.

No. of cases
5
2

Maximum days
46
14

No. of cases
18
4

However Shoham, Idoko and Bongiovanni found no
correlation between patient outcomes and dosage.6,7,9
But from our analysis we believed, cases which were
treated with liposomal variety for more than 4 weeks,
with daily increment in dose definitely helped in better
control of spread of infection. But still the overall
mortality rate was 30%, which was due to aggressiveness
of the underlying illness which leads to intracranial and
orbital spread and lead to loss of those cases with
complications associated with it like multiple organ
failure, ventricular arrhythmia, complications of chronic
kidney disease, blast crisis of chronic lymphocytic
leukemia.
We implemented both medical and surgical intervention
with the plan of removing all diseased tissue with
multiple endoscopic assessments along with, if needed
repeated debridements and aggressive measures, and also
that with the use of appropriate antifungal agent we can
get easy access and penetrance and substantially help in
local control and prevent dissemination of disease.
CONCLUSION

Chakrabarti et al have treated 33 patients with
conventional amphotericin B, and 12 patients with
liposomal type.4 The mortality rate was 100% when only
amphotericin B deoxycholate was used alone.
Whereas in our study, the response rate was 60% and
failure rate was 26% for liposomal type which was
similar with study done by Kasapoglu et al.5
In our study, amphotericin B deoxycholate, though cost
wise effective, was not the first choice as 30% patients
had deranged renal profile and on longer term it cause
acute renal injury, and further deterioration of renal
parameters.
We continued the antifungal therapy until we were sure
of total clearance of disease from the sinuses which were
assessed with repeated nasal endoscopy and negative
microbiological confirmations of tissue sent for fungi.
In study done by Kasapoglu et al, the optimal dosage was
1 mg/kg/day for Amphotericin B and 5-7.5 mg/kg/day for
liposomal type, they stated duration of treatment is
tailored to each individual and factors affecting this are,
resolution of clinical signs of infection, stabilizing or
resolution of radiological findings, and immunesuppression and this period is usually 6-8 weeks.5

The final outcome depends on the underlying illness, site
of infection and type of antifungals used. The overall
mortality rate in our study was 30% and survival rate was
56.6%.
Hence we emphasize on early diagnosis and further
improvement in microbiological diagnostic measures so
that valuable time is not lost between identifying the
exact mucorale species and initiating appropriate
measures. But certain constraints were there like cost of
liposomal amphotericin B, not easily afforded by patients
from poor background, and refusal on the part of patient
or their relatives for surgery and further treatment due to
comorbidities associated with it.
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ABSTRACT
Background: Vector borne diseases are one of the major public health problems worldwide. There is significant
disease burden contributed to morbidity and mortality due to Dengue. Vector control is the ideal way to control
dengue. But vector control methods can be successful with community participation. Hence it becomes important to
assess the community’s knowledge regarding the disease. The objective of the study was to assess the knowledge
regarding the dengue disease among people in an urban area.
Methods: A community based cross sectional study was conducted among 400 participants. Participants were
selected by using systematic random sampling method. Data was collected by house to house visit using predesigned
questionnaire.
Results: Majority of them (87.75%) identified fever as a cardinal symptom of dengue fever. Only 32.25% knew that
dengue fever is transmitted by Aedes mosquitoes. 42% of participants had good knowledge of dengue The main
source of information on dengue was from the television.
Conclusions: Key finding of this study is that knowledge is poor among the study participants although majority of
people had clear understanding of fever, headache, joint pain as common signs and symptoms of dengue fever.
Keywords: Knowledge, Dengue fever, Breeding sites

INTRODUCTION
Vector borne diseases are one of the major public health
problems in India occurring in epidemic form almost on
an annual basis.1,2 They account for more than 17% of all
infectious diseases.3
Aedes mosquito is the vector for dengue. Aedes mosquito
is usually found in manmade containers.4,5 Dengue fever
is characterized by high fever, headache, muscle and
joints pain, and rash.6,7 In India dengue is endemic in 31
states.8
National vector borne disease control programme is one
of most comprehensive and multifaceted public health

activities in India including prevention and control of
mosquito-borne diseases.9 In India during 2014, 33,320
cases and 86 deaths have been reported.10
Since there is no vaccine available, vector control is the
ideal way to control dengue. But vector control methods
can be successful with community participation. Hence it
becomes important to assess the community’s knowledge
regarding the disease, its mode of transmission and
breeding sites. Knowledge study act as educational
diagnosis of population. So study of this kind will not
only help in assessing the level of awareness and relation
to dengue disease as well as also help Government and
policy makers to formulate strategies to fill the gap in
level of awareness and implementation of control
programme acceptable to risk population. Hence the
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present study was planned to assess the knowledge,
among people in urban area regarding dengue disease.

Data collection procedure
The subjects were interviewed by using predesigned and
pre-tested questionnaire. A detailed questionnaire
included information on:

METHODS
Source of data



Socio-demographic
information
occupation and education).
Knowledge about dengue disease.

(age,

sex,

The present study was conducted in urban field practice
area of Department of Community Medicine, Jawaharlal
Nehru Medical College, KAHER, Belagavi.



Methods of collection of data

All the subjects were informed about the purpose of study
and after obtaining informed consent, they were
interviewed.

House to house survey with questionnaire.
Study design

The overall knowledge of study participants was assessed
using mean scores.

A community based cross sectional study.

Knowledge was assessed by scoring: 1-Yes, 0-No.

Study period

Mean score >13 was considered as good knowledge.

The study was conducted over a period of one year from
January 2017 to 31st December 2017.

Mean score <13 was considered as poor knowledge.
Ethical considerations

Study population
Residents residing in Ashoknagar area.

The study was approved by the institutional ethics
committee.

Sample size

RESULTS

As per literature review due to varied prevalence of
knowledge regarding dengue disease “p” was taken as
50% and sample size was calculated as 400.

In the present study, out of 400 respondents 89 (22.25%)
were aged 18 to 27 years, 103 (25.75%) were aged 28 to
37 years followed by 87 (21.75%) aged 38 to 47years, 61
(15.25%) aged 48 to 57 years, 33 (8.25%) aged 58 to 67
years and 27 (6.75%) were aged 68 years and above. The
mean age (±S.D) of study participants was 40.43±15.14
years.

Sampling procedure
The population of Ashoknagar, an urban field practice
area was 24,794.
Ashoknagar field practice area has six areas out of which
one area i.e. Ashoknagar was randomly selected for the
study. Total households in Ashoknagar area is 1388.
st

First house (1 ) was selected randomly. There after every
third (3rd) house was selected by systematic random
sampling method for collecting information.
In the selected house, an adult member in the family, who
was present at the time of visit, was interviewed
Inclusion criteria
Residents who are residing in Ashoknagar area at least
for the period of one year in the study.
Exclusion criteria
Residents residing for less than one year in study area.

In our study, 224 (56.00%) of the participants were
Hindus, followed by 168 (42.00%) were Muslims and
eight (2.00%) were Christians.
In our study, according to modified B.G. Prasad
classification maximum 116 (29.00%) of study
participants were from socioeconomic class III and 114
(28.50%) were from class II, 96 (24.00%) from class IV,
47 (11.75%) and 27 (6.75%) from classes I and V
respectively.
In the present study among the total participants 232
(58%) had poor knowledge regarding dengue disease and
only 168 (42%) had good knowledge.
In the present study, 258 (64.50%) participants said that
they had information regarding dengue from television,
60 (15.00%) from news-paper, 23 (5.75%) from radio, 33
(8.25%) knew from friends and relatives and 26 (6.50%)
of them acquired information through doctors and health
staff.
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Table 1: Demographic characteristics (n=400).
Demographic characteristics

Age in years

Gender
Literacy status

Religion

Socioeconomic
status

18 to 27
28 to 37
38 to 47
48 to 57
58 to 67
68 and above
Male
Female
Illiterate
Primary
Secondary
Collegiate
Hindu
Muslim
Christian
Class I
Class II
Class III
Class IV
Class V

Study participants
No
%
89
22.25
103
25.75
87
21.75
61
15.25
33
8.25
27
6.75
135
33.75
265
66.25
25
6.25
86
21.50
162
40.50
127
31.75
224
56.00
168
42.00
8
2.00
47
11.75
114
28.50
116
29.00
96
24.00
27
6.75

Table 2: Distribution of study participants according
to their overall knowledge, regarding dengue.
Variable
Knowledge

Poor
Good

Number

Percentage
(%)

Mean
score

232
168

58
42

<13.0
>13.0

Table 3: Distribution of study participants according
to their knowledge of symptoms.
Yes
Variables
Fever
Headache
Joint pain
Abdominal
pain
Muscular
pain
Vomiting
Skin rashes
or Spots
Pain
behind the
eyes
Multiple

No

351
289
272

Percentage
(%)
87.75
72.25
68.00

194

48.50

206 51.50

203

50.75

197 49.25

236

59.00

164 41.00

100

25.00

300 75.00

79

19.75

321 80.25

323

80.75

77

No.

Percentage
(%)
49 12.25
111 27.75
128 32.00

Table 4: Distribution of study participants according
to their knowledge of transmission.
Variables
Number Percentage (%)
Is dengue transmitted by Aedes mosquito
Yes
129
32.25
No
271
67.75
Total
400
100.00
Dengue is transmitted by (n=271)
All mosquitoes
93
8.95
Ticks
71
6.84
Houseflies
65
6.26
Person to person
120
11.60
Unhygienic food
166
15.99
Drinking water
184
17.72
Sexual contact
47
4.52
Needle stick injury
136
13.10
Blood transfusion
156
15.02
Total
1038
100.00
Table 5: Distribution of study participants according
to their knowledge of breeding places of mosquitoes
causing dengue.
Variables
Number Percentage (%)
Does mosquito causing dengue breed in artificially
collected water sources?
Yes
157
39.25
No
243
60.75
Other Mosquito breeding places (n=243)
Dirty water
55
10.95
Mud
113
22.50
Garbage
168
33.50
Plants and vegetation
166
33.05
Total
502
100.00
Table 6: Distribution of study participants according
to their knowledge regarding protective measures.

No.

19.25

Variables
Covering water
containers
Screening of windows
and use of bed nets
Covering of body with
full sleeved clothes
Insecticide sprays
Removal of stagnant
water
Use of mosquitoes
repellents
Multiple

Yes
No.

%

No
No. %

351

87.75

49

12.25

309

77.25

91

22.75

351

87.75

49

12.25

276

69.00

124 31.00

355

88.75

45

257

64.25

143 35.75

345

86.25

55
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Table 7: Source of information on cause and spread of
dengue.
Sources of information

Number

Television
News paper
Radio
Friends and relatives
Doctor and health staff
Total

258
60
23
33
26
400

Percentage
(%)
64.50
15.00
5.75
8.25
6.50
100.00

DISCUSSION
Mean age±SD of participants was 40.43±15.14 years.
Majority of the study participants were in the age group
of 18-47 years. Around 66.25% participants were females
and only 6.25% were illiterates. Similar findings were
seen in a study conducted in Kannamangala village,
Bengluru.11 Almost half of them were from
socioeconomic status class-III and class-IV. A study
conducted in urban area of Jhansi (UP) showed that half
of the participants were from the upper middle class.12
42% of participants had good knowledge of dengue
which was similar to study conducted in Jhansi city (UP)
which reported 56%, whereas study conducted in Kuala
Kangsar district reported figure of 68.5% while a study in
Kuala Lumpur reported 14.3% knowledge of participants
on dengue.12-14
Only 32.25% of respondents knew that the dengue is
transmitted by Aedes mosquitoes. Whereas study
conducted in Chitradurga, Karnataka showed that 18.63%
correctly responded the causative vector.8 About 39.25%
of study participants had knowledge that dengue
mosquito breeds in artificially collected water sources.
Similarly a study conducted at Jhansi city (UP) revealed
that 82% of participants had knowledge about breeding
site as standing clean water.12
Correct knowledge regarding protective measures against
dengue as covering of water containers, screening of
windows and use of bed nets, covering of body with full
sleeved clothes, use of insecticide sprays, removal of
stagnant water and use of mosquito repellents was known
by 87.75%, 77.25%, 87.75%, 69.00%, 88.75% and
64.25% participants respectively. Similar results were
reported from a studies conducted in Yemen, Bihar and
Patiala.6,15,16
In our study, 64.50% participants had information
regarding dengue from television. Similarly study
conducted in Patiala showed that 69.27% had information
regarding dengue from television, whereas study
conducted in Laos showed that 43.9% of the participants
got the information from friends and relatives.6,17 Various
studies have shown that mass media has a major role in

disseminating information about dengue whereas in
Thailand, Jhansi city (UP).12,18
Limitation
Since the study is cross-sectional it cannot show cause
and effect relationship between different factors with
outcome variables.
CONCLUSION
Key finding of this study is that knowledge is poor
among the study participants although majority of people
had clear understanding of fever, headache, joint pain as
common signs and symptoms of dengue fever. However
a considerable proportion exhibited vague perception of
other signs and symptoms including muscular pain and
skin rashes. Only few of them knew that dengue is caused
by mosquito bite, and were aware that the mosquito
causing dengue breeds in artificially collected water.
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ABSTRACT
Background: Radiations have been proven to increase the risk of cancer, heritable defects, and radiation associated noncancer diseases. Inappropriately advised radiology investigations can lead to avoidable radiation exposures and expenses.
The referring physician is overall responsible to prescribe the most appropriate imaging procedure for the patient clinical
condition, by providing supporting data justifying that choice. Clinical Imaging Referral Guidelines (CIGs) have, therefore,
been established or adopted in some countries to support the physicians’ referral for the most suitable imaging procedure.
However, there is a strong unmet need in advocating acceptance of these guidelines among referring physicians. As most
of the investigations are initiated by non-radiologists, it is imperative that they have adequate knowledge of radiation
exposure and risks. Radiologists play a key role in locally educating their non-radiology colleagues on the associated
radiation imaging hazards. Objectives: The objectives of the study were to compare the knowledge of radiologists and
non-radiologists regarding ionizing radiation exposure and risks in common radiological investigations and to increase
awareness of risks of various imaging techniques, among non-radiological physicians. Materials and Methods: A total
of 200 physicians working in tertiary hospital were enrolled in the study. A pretested questionnaire was prepared and
given to the participants after taking their consent. Questionnaire included demographic details and questions relating to
radiation exposure during diagnostic imaging. Results: The highest mean correct score in the radiology group was 15.70%
(range 11–20) standard deviation (SD) 2.32, while the lowest mean correct score in the non-radiology was 9.56% (range
5–14) SD 2.50 P < 0.001. All other departments except pulmonary medicine, orthopedics and urology department differed
significantly in their mean correct scores compared to the radiology department. 19.4% and 16.4%, of non-radiology
physicians also wrongly associated (overestimated) magnetic resonance imaging and ultrasound with ionizing radiation,
respectively, and 20% were not aware of the radiation dose. Conclusion: Non-radiologists underestimated the real radiation
doses, and their knowledge of the risks was inadequate. It may be possible that physicians tend to order more radiological
investigations due to increased patient load. Awareness of radiation dose of imaging procedures and their risk to exposure
must be increased among all medical professionals. Therefore, training on radiation protection and local adoption of CIGs
has become necessary. A large multi-centric nation-based study will not only help in assessing the gaps in knowledge but
also help build consensus and encourage adoption of clinical imaging referring guidelines on a national level.
KEY WORDS: Radiation; Exposure; Radiation Dose; Radiation Risk; Diagnostic Imaging; Awareness
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INTRODUCTION
Routine radiology investigation has become one of the
pillars of evidence-based approaches in modern clinical
practice. With frequent use, the hazards of diagnostic
radiology investigations are ever increasing.[1] Complicated
interventional radiological procedures are increasingly
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being used even in smaller centers. With the increase in the
routine use of such imaging techniques, fears regarding high
radiation exposure to patients continue to arise. According
to a study published in 2009, the authors highlighted the fact
that the use of computed tomography (CT) scans in the US
had increased more than 3-fold since 1993 to approximately
70 million scans annually. The authors stressed that even
though CT scans provide great medical benefits, there were
concerns about their potential future cancer risks because
of higher radiation doses involved compared to diagnostic
X-rays. They also estimated that CT scans performed during
2007 in the US could have been related to about 29,000 future
cancers.[1] Not all of the scans advised are clinically beneficial
or necessary. Such requests for radiology investigations
depend on the physician’s knowledge about radiation doses
related to these investigations. Unfortunately, studies show a
widespread underestimation of radiation doses among nonradiology physicians in both advanced and developing health
centers.[2] Radiations have been proven to increase the risk of
cancer, heritable defects and radiation associated non-cancer
diseases. The cancer-causing biological effects of ionizing
radiation, including low doses received during medical
diagnostic imaging, are well documented.[3,4] It is well known
that inappropriate imaging can lead to unnecessary medical
radiologic exposures and costs. The referring physician is
overall responsible to prescribe the most appropriate imaging
procedure for the patient clinical condition, by providing
supporting data that justifies the choice. Clinical Imaging
Guidelines (CIGs) have, therefore, been established in some
countries to support the physicians’ prescription of the most
suitable imaging procedure. However, there is a strong unmet
need in advocating acceptance of these guidelines among
referring physicians. In 2012 and 2013, the International
Atomic Energy Agency hosted technical meetings on
radiation protection of patients through the development of
appropriateness criteria in diagnostic imaging. Participants in
these meetings identified and agreed on issues concerning the
development of imaging referral guidelines.[5,6] It was agreed
on that referring physicians must become aware of the level
of patients’ radiation doses and the possible harmful effects of
this exposure to justify irradiating medical imaging procedure.
Similar studies have been conducted assessing knowledge
about radiation risks, among physicians in the US and
Europe and elsewhere. Studies conducted in Asian countries
to assess physicians’ knowledge about the safety of radiation,
particularly in smaller cities, are few in the available literature.
The aim of our study was to compare the knowledge of
radiologists and non-radiologists about exposure and risks in
common radiological investigations. In addition, the objective
of this study was to increase awareness of exposure risks of
various imaging techniques, particularly among physicians
of the non-radiological fields. Through our study itself, we
hoped to promote the above, by providing participating
physicians with the correct answers.

2018 | Vol 7 | Issue 4

MATERIALS AND METHODS
Our study was approved by the Institutional Ethics Committee.
The study was a cross-sectional study conducted in a tertiary
2,400 bedded, multi-specialty hospital in a small city. The
study included radiology and non-radiology consultants and
clinical residents doing postgraduate studies in their specialty.
The data were collected in the month of September 2014. The
study inclusion criteria were, physicians, working or studying
at the study hospital, and who advise radiological investigations
routinely. Physicians of specialties not required to advise
radiological investigations were excluded from the study.
A pretested questionnaire was prepared after referring to
previously used questionnaires and given to the participants
after taking their consent.[7-9] The questionnaire which
was anonymous included questions on the commonly
requested radiological investigations. The physicians were
questioned to determine the radiation exposure dosage on
a routinely done chest X-ray. The radiation dosage of the
chest X-ray was calculated in mSv (milliSievert) units. The
participants were informed to consider one chest X-ray as
one benchmark unit as done in a similar study conducted in
Queensland.[9] They were also informed to approximate the
equivalent number of units of radiation doses based on the
benchmark unit for other specific types of imaging commonly
used in the hospital, choosing from six standard answers. The
answers were evaluated based on the dosage ranges listed
by the manufacturer of the machines and the UNSCEAR
2000 report.[10] After taking their informed consent, the
questionnaire was distributed to all radiology and nonradiology physicians, without prior knowledge, to rule out
the possibility of any prior preparation. The questionnaires
were collected immediately after completion. The physicians
who had been involved in validating the questionnaire were
not enrolled in the study. The study did not require any
investigations or interventions to be conducted on patients or
animals. After submitting the questionnaires, the participants
were provided with the correct dose ranges for retrospective
self-evaluation to help increase their awareness about the
radiation dose and exposure.
Statistical Design
The study was designed as a cross-sectional study. The
total duration of the study period was around 4 weeks. The
total sample size calculated was 200. The sample size was
calculated using the following formula:
n = 4pq/d2 where: P = 40% based on a previous study where
mean knowledge score for doctors was found to be 40%.[7]
q = 100−p = 100−40= 60; d = 7
Hence, n comes to 196, which is rounded up to 200. Therefore,
the sample size was 200.

International Journal of Medical Science and Public Health  

306

Gothoskar et al.

Physicians’ knowledge regarding radiation exposure and risks

Statistical Analysis
The data were analyzed using tabulations, percentages, and
the t-test. The analysis of variance (ANOVA) with unequal
sample size and the Dunnett’s Multiple Comparison Test,[11]
were applied for final analysis. Statistical analysis was done
with Statistical Package for the Social Sciences for windows
(SPSS software 16th edition-trial version), descriptive
statistics including, mean, median, standard deviation,
and percentages. Level of knowledge was calculated as a
percentage of correct answers in each section. The one-way
ANOVA test was used, and the F ratio was calculated.
RESULTS
Questionnaires were distributed totally to the 200 eligible
physicians, both in the radiology and the non-radiology
groups, working during the study period, and all 200 completed
questionnaires were returned (100% response rate) [Table 1].
In the radiology group (n = 30), all completed questionnaires
were returned. Correct estimate of the radiation dose for the
chest X-ray was given by 36.7% radiologists while 6.7% and
56.7% underestimated or overestimated the radiation dose,
respectively [Table 2]. Similarly, the radiation dose estimates
given by the radiologists for all other imaging techniques are
listed in Table 2. Around 30% of all radiologists tended to
overestimate the radiation dose for all imaging techniques
other than the chest X-ray. Overall, the mean correct score
in the radiology group was 15.70 (range 11–20) standard
deviation 2.32 [Table 3].
In the non-radiology group (total n=170), all completed
questionnaires were returned. Correct estimate of the
radiation dose for the chest X-ray was given by 26.5% nonradiology physicians while 35.2% and 30.5% underestimated
or overestimated the radiation dose, respectively. Some
participants wrongly associated (overestimated) magnetic
resonance imaging (MRI) and ultrasound with ionizing
Table 1: Specialty wise distribution of the physicians
Specialty

Number enrolled (total n=200)

Radiology

30

Non‑radiology Departments
Obstetrics and Gynecology

30

Surgery

30

General Medicine

30

ENT

26

Ophthalmology

26

Pulmonary Med

5

Pediatrics

8

Orthopedics

6

Urology

5

Anesthesia

4

ENT: Ear nose and throat
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radiation (19.4% and 16.4%, respectively) while some were
not aware (8.2% and 6.4%, respectively). Roughly around
20% of non-radiology physicians did not know the radiation
dose of routine imaging investigations.
DISCUSSION
The study conducted by us found that physicians’ knowledge
about radiation dosage and risk due to radiology investigations
in general, is not adequate. Compared to radiologists, the
non-radiology physicians underestimated radiation dose of
frequently used diagnostic procedures. 56% of radiologists
and 30% of non-radiologists overestimated the radiation dose
in our study. Correct estimates of the radiation dose for the
chest X-ray were given by 36.7% radiologists and 26.5%
non-radiologists, respectively. The highest correct mean
score reported was by the radiology department participants
(15.7%) while the lowest correct mean score reported was
from the general medicine department participants (9.56%).
This difference was found to be statistically significant
(P < 0.001). In general, one-third of all radiologists tended
to overestimate the radiation dose for all imaging techniques
other than the routine chest X-ray. Importantly, most of the
non-radiology physicians underestimated the radiation dose
of the common routine imaging techniques such as chest,
abdominal, limb X-ray, barium swallow and head, and
abdominal CT as listed in Table 4. Roughly around 20% of
non-radiology physicians did not know the radiation dose of
routine imaging investigations. In addition, the percentages
of non-radiologists associating radiation for ultrasound
scanning and MRI were high, 16.4% and 19.4%, respectively.
Studies conducted in advanced countries as well as
developing countries on this topic have highlighted similar
findings. A study conducted at Yale University in the US,[8]
found that diagnostic imaging is estimated to be responsible
for more than 70% of the collective radiation dose delivered
to patients. Here 47% (18 of 38), of radiologists believed
that there was an increased cancer risk, whereas only 9%,
(four of 45), of physicians, believed that there was an
increased risk. This study concluded that most physicians
and radiologists were unable to accurately estimate the dose
for one CT scan compared with that for one chest X-ray.
In a Hong Kong teaching hospital, a study involving 158
physicians,[9] revealed that the overall accuracy of knowledge
of radiation exposure was 40% for radiologists and 16% for
non-radiologists. According to the authors of this study, onethird of non-radiologists could not distinguish radiological
examinations with or without ionizing radiation. Similarly, in
a questionnaire study done on 130 physicians in two hospitals
of London,[7] it was found that 97% of them underestimated the
radiation dose of various radiological investigations. 8% did
not know that MRI does not use ionizing radiation. Multiple
studies conducted with a similar objective[7,9,12-19] also indicate
that physicians often underestimate the radiation dose. It was
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Table 2: Radiologists’ Response
Imaging technique

Radiologists’ response
Correct (%)

Underestimated (%)

Overestimated (%)

Don’t Know (%)

Total

Chest X‑ray

11 (36.7)

2 (6.7)

17 (56.7)

0

30

Abdominal X‑ray

10 (33.3)

8 (26.7)

11 (36.7)

1 (3.3)

30

Limb X‑ray

10 (33.3)

10 (33.3)

9 (30)

1 (3.3)

30

Abdominal CT

19 (63.3)

8 (26.7)

10 (33.3)

1 (3.3)

30

Head CT

14 (46.7)

4 (13.3)

10 (33.3)

2 (6.7)

30

Brain MRI

29 (96.7)

0

1 (3.3)

0

30

Abdominal USG

30 (100)

0

0

0

30

Barium Swallow

11 (36.7)

9 (30)

9 (30)

1 (3.3)

30

One benchmark unit: One chest X‑ray radiation dosage, CT: Computed tomography, MRI: Magnetic resonance imaging, USG: Ultrasound,
participants were instructed to estimate the radiation dose in the equivalent number of benchmark unit.[9] The typical exposure dose for an
abdominal CT is 10 mSv and that for one chest radiograph is 0.02 mSv2[9]

Table 3: Mean score
Specialty

Department key

Number enrolled

Mean score %

SD

CI Range

Median

Radiology

0

30

15.70

2.32

11–20

16.00

Obstetrics and Gynecology

1

30

10.63**

2.47

6–15

11.00

Surgery

2

30

10.50**

3.11

5–17

11.50

General Medicine

3

30

9.56**

2.50

5–14

10.00

ENT

4

26

11.00**

2.35

6–16

11.00

Ophthalmology

5

26

10.81**

2.91

4–15

11.00

Pulmonary Medicine

6

5

13.60$

2.96

9–17

14.00

Pediatrics

7

8

11.50*

2.00

8–15

12.00

Orthopedics

8

6

12.50$

2.34

10–16

12.50

Urology

9

5

12.80$

1.92

10–15

13.00

Anesthesia

10

4

10.75**

3.30

7–15

10.50

Non‑radiology Departments

Using Analysis of Variance with unequal sample size and the Dunnet’s Multiple Comparison Test,[11] the above results were obtained [Table 4].
$
The mean scores of pulmonary medicine, orthopedics and urology did not differ significantly compared to the mean score of radiology. v/s
Pulmonary Medicine: P=0.582, v/s Orthopedics: P=0.063 v/s Urology P=0.186. **Mean scores of all other departments, however, differed
significantly. ANOVA F=10.933, P<0.001; the highest mean score was from the radiology department (15.7%) while the lowest mean score was
from the General Medicine Department (9.56%). The maximum mean score was 20%. ENT: Ear nose and throat, SD: Standard deviation, CI:
Confidence interval

Table 4: Non‑radiologists’ response
Imaging Technique

Non‑radiologists’ Response
Correct (%)

Underestimated (%)

Overestimated (%)

Don’t Know (%)

Total

Chest X‑ray

45 (26.5)

60 (35.2)

52 (30.5)

13 (7.6)

170

Abdominal X‑ray

24 (14.1)

111 (65.2)

1 (0.5)

34 (20)

170

Limb X‑ray

39 (22.9)

74 (43.5)

22 (12.9)

35 (20.5)

170

Abdominal CT

30 (17.6)

110 (64.7)

0

30 (17.6)

170

Head CT

44 (25.9)

74 (43.5)

15 (8.8)

37 (21.7)

170

Brain MRI

123 (72.4)

0

33 (19.4)

14 (8.2)

170

Abdominal USG

131 (77.1)

0

28 (16.4)

11 (6.4)

170

Barium Swallow

9 (5.2)

111 (65.2)

11 (6.4)

39 (22.9)

170

The mean scores of pulmonary medicine, orthopedics and urology departments did not differ significantly compared to the mean score of
radiology. Mean scores of all other departments, however, differed significantly as listed in Table 4. The highest correct mean score was
from the radiology department (15.7%) while the lowest correct mean score was from the general medicine department (9.56%) ANOVA F
ratio=10.933, P<0.001
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interesting to note that some physicians related ultrasound
imaging with radiation exposure. According to the authors
of the Queensland study, this may be of clinical importance
because of the large numbers of ultrasound investigations
prescribed.[9] Studies have reported that 4–11% and 8–28%
of respondents have associated ultrasound scanning and
MRI with radiation, respectively.[7,9,15,16] This data were
similar to our results with physicians associating radiation
for ultrasound scanning and MRI of 16.4% and 19.4%,
respectively. The actual estimated dose for a single chest
X-ray was overvalued by nearly 56% of radiologists and 30%
of non-radiologists in our study. This was found similar to
studies elsewhere where about two-thirds of the physicians
overestimated the radiation dose.[19] This may be perhaps due
to the unfamiliarity with units of radiation as was reaffirmed
by authors of other studies. Under-estimation of radiation
doses and the implied risks may cause physicians to overprescribe radiology investigations. Many issues would have
contributed to the non-adequate knowledge scores achieved in
this study. Education about radiation dose exposure of routine
imaging investigations in the undergraduate curriculum of a
physician is scanty or is not given enough importance. In
studies done elsewhere, around 75% of physicians reported
never having been properly trained on this topic. In some
studies, there was no difference in the knowledge scores
between those who had received proper training and those
who had not.[9] It was surprising to find that a small proportion
of physicians considered that ultrasound and MRI expose
patients to radiation. This seems to reflect a lack of basic
knowledge of radiation physics. This knowledge gap may be
further plausible because MRI is intermittently requested and
is often difficult to access particularly in smaller centers. In
clinical practice, a majority of radiological investigations are
advised by non-radiologists. In our study, most of the nonradiologists underestimated the real radiation doses. Their
knowledge of the risks was inadequate. This lack of awareness
may cause them to order more radiological investigations
than they would, if properly informed. Education about
radiation hazards of radiological investigations should be
made mandatory among all physicians. Radiologists by virtue
of their specialized knowledge play a key role in educating
referring physicians on the best imaging techniques and their
associated hazards. However, radiologists are becoming
busy with the ever-increasing need for diagnostic imaging
procedures. It should be noted that India has approximately
one radiologist for every 100,000 population compared to
US where the corresponding ratio is 1: 10,000.[20] Perhaps
considering the work-load, the radiology departments
could educate point persons from other departments who
can then take the lead to conduct simple inter-departmental
radiation risk awareness programs. Radiology departments
could also team up with the community medicine or public
health department in an institution to conduct risk awareness
of commonly used imaging investigations to practicing
physicians not only in hospitals but also particularly in smaller
clinics and primary health centers. Relevant undergraduate
309

textbooks for medical students must provide this important
information. A cursory glance of the commonly used
textbook of preventive and social medicine made no mention
about the radiation doses of various imaging techniques and
their possible risks.[21] Such information was lacking in other
undergraduate textbooks related to clinical medical subjects.
Commonly, medical students are exposed in their 1st year to
the topic of radiology imaging anatomy. Here the teaching
incorporates either didactic lectures in a large lecture theater
setting or small group interactive sessions or demonstrations
in anatomy laboratory or classes. Whether these sessions
provide knowledge about various radiation doses and the
risks is not known. Hence, it becomes important that medical
students should be educated about radiation risks during their
core clinical clerkships as part of their curriculum. Finally,
CIGs must be established nationally and locally to support
the physicians’ prescription of the most suitable imaging
procedures to ensure referral compliance.
One of the strengths of our study was not only to assess the
knowledge of radiation exposure among physicians but also
increase awareness of the same. We found that the participants
were enthusiastic in knowing the correct answer following
completion of the questionnaires. The study, however, had
limitations. Our questionnaire was created from questionnaires
used in earlier studies.[9] We selected equal weightage for all
8 items of the score. This perhaps may limit understanding of
this score, as some items may be of more importance. The use
of questionnaires has inherent limitations, as some answers
may reflect participative subjective opinions. Generalization
of results of this study should be done judiciously given
the impossibility of randomly choosing participants in such
studies. One of the other limitations of the study was that it
was of a small size and conducted in a single institution.
CONCLUSION
Non-radiologists underestimated the real radiation doses,
and their knowledge of the risks was inadequate. It may
be possible that physicians tend to order more radiological
investigations due to increased patient load. Awareness
of radiation dose of imaging procedures and their risk to
exposure must be increased among all medical professionals.
Therefore, training on radiation protection and local adoption
of CIGs has become necessary. A large multi-centric nationbased study with a more clearer design will not only help in
assessing the gaps in the physicians’ knowledge but also help
build consensus and encourage adoption of clinical imaging
referring guidelines on a national level.
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Abstract:
OBJECTIVE: The objective is to assess the level of knowledge and practices regarding birth
preparedness and complication readiness (BP and CR) among pregnant women.
MATERIALS AND METHODS: The study was carried out in 2400‑bedded tertiary care teaching
hospital, Belagavi, over a period of 3 months from September to November 2017. A total of 384
pregnant women attending the antenatal clinic at the tertiary care teaching hospital were included
in the study by purposive sampling. A descriptive approach was adopted, including collection of
information from the pregnant women through a pretested and structured interview questionnaire
and the data were analyzed using descriptive and inferential statistics.
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RESULTS: In this study among 384 pregnant women, there were 233 (60.7%) of respondents
primigravida, nearly half of the pregnant women, i.e., 191 (49.7%) were between the age of
15 and 20 years, the majority of the women, i.e., 272 (70.8%) had visited the antenatal clinic around
5–10 times. Two hundred and forty‑five (63.8%) of the respondents had their secondary education,
the majority of women 278 (72.4%) belonged to rural area. In the level of knowledge about BP
and CR, majority of the respondents, i.e., 296 (77.1%) had moderate level of knowledge and
66 (17.2%) women had poor level of knowledge and only 22 of the women (5.7%) had good level
of knowledge. In the level of practice about BP and CR, there were 291 (75.8%) had a thorough
awareness about the practices and <25%, i.e., 93 of the respondents (24.2%) had moderate level
of knowledge regarding the practice.
CONCLUSION: The present study concluded that three‑fourth pregnant women attending antenatal
clinic in a tertiary care teaching hospital had average knowledge regarding BP and CR was found
to be average (77.1%), whereas in practice, three‑fourth of them had good practice (75.8%).
Hence, there is a need to retrain health‑care workers about BP and CR to educate women in
early pregnancy.
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Antenatal clinic, birth preparedness and complication readiness, knowledge and practice,
pregnant women
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Introduction

P

regnancy is the vital event of the life of a woman. It
needs special attention from the time of conception
to the postnatal stage. Pregnancy is a normal process that
results in a series of both physiological and psychological
changes in expectant mothers. Pregnancy is a natural,
but it does not mean that it is nestle‑free.[1]
Every pregnancy faces risks every minute of the day;
a woman may die as a result of complications arising
during pregnancy and childbirth.[2]
Pregnancy in women is a very sensitive period during
which unexpected life‑threatening complications may
arise at any stage and many women die as a result of
complication. Maximum maternal deaths occur during
labor, delivery, or within 24 h of childbirth. [3] The
World Health Organization estimates that 300 million
women in the developing world suffer from short‑term
or long‑term morbidities brought about by pregnancy
and childbirth. The current maternal mortality ratio in
India is 167/100,000 live births (2011–2013), whereas
the country’s millennium development goal in this
respect is 109/100,000 live births by 2015. High levels
of infant mortality (50/1000 births), neonatal mortality
(29/1000 live births), and maternal mortality (167/100,000
live births), and lower levels of deliveries with skilled
assistance (45%‑NFHS‑3) remain major public‑health
challenges in India.[3] The presence of skilled attendants
at births and availability of emergency obstetric care
have been shown to greatly reduce maternal deaths due
to obstetric complications.[4]
Birth preparedness and complication readiness (BP
and CR) is a strategy to promote the timely use of
skilled maternal and neonatal care, especially during
childbirth.[5] In a skilled care approach, BP includes
identifying a skilled provider and making the necessary
plans to receive skilled care for all births. CR (emergency
funds, transport facility, identify blood donor, and
designated decision‑maker) receive greater emphasis in
emergency obstetric care programs. BP has been globally
endorsed as an essential component of safe motherhood
programs to reduce delays for care. In many societies in
the world, cultural beliefs and lack of awareness inhibit
preparation in advance for delivery and expected baby.
Since no action is taken before the delivery, the family tries
to act only when labor begins. The majority of pregnant
women and their families do not know how to recognize
the danger signs of complications. When complications
occur, the unprepared family members will waste a great
time in recognizing the problem, getting organized,
getting money, finding transport, and reaching the
appropriate referral facility.[6] BP and CR is the process
of planning for normal birth and anticipating the action

needed in the case of emergency. It is also a strategy to
promote the utilization of skilled maternal and neonatal
care timely, based on the assumption that preparing for
childbirth and being ready for complications reduces
delay in obtaining care. BP includes selecting birthplace,
identifying skilled provider, and making the necessary
plan to receive skilled care for normal birth and preparing
for rapid action in the event of an obstetric emergency.
An emergency plan should include identifying the
nearest 24‑h emergency obstetric care facility, means
of transportation in emergency, suitable blood donors,
source of emergency funds, designation of person to
make decision on the women’s behalf, and a person to
care for her family while she is away.[7] BP and CR is a
safe motherhood strategy which addresses delays that
could increase the risk of dying in pregnancy, childbirth,
and the immediate postpartum period.[8] Hence, the
present study aims to assess the level of knowledge and
practice BP and CR among pregnant women attending
the antenatal clinic at Dr. Prabhakar Kore Hospital and
Medical Research Center, Belagavi.

Objectives of the study

The objective of this study is to assess the level of
knowledge and practices regarding BP and CR among
pregnant women.

Materials and Methods
A facility‑based cross‑sectional study approach was
adopted this study, conducted in KLES Dr. Prabhakar
Kore Hospital and Medical Research Center, Belagavi,
which is a 2400‑bedded super specialty teaching
hospital. Data were collected for 3 months, i.e., from
September 1, 2017 to November 31, 2017. A total of
384 pregnant women participated in the study. The
purposive sample size was taken using formula n = z2
pq/d2 with precision = 5% and confidence = 95% z = 1.96
as P = 48.33, q = 100‑p, and d = 5%. This calculation
was taken from the previous study done in Ambala,
Haryana.[5]
The knowledge questionnaire prepared by John Hopkins
University’s JHPIEGO/Maternal and Neonatal Health
Program Monitoring was used. For the knowledge
assessment pretested structured questions, a score of
zero was given for incorrect answers and a score of one
was given for correct answers. A knowledge score was
calculated for each participant out of a potential score 10.[9]
For the practice of BP and CR assessment, pretested
structured questionnaire was used, and for the score
assessment, a score of 1 was given for correct practice
and score of 0 was given for wrong practice. A practice
was calculated for each participant out of a potential
total score.[9]
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The level of knowledge score was grouped into poor
level (0–4), moderate level (5–6), and good level (≥7),
and the level of practice score was grouped into poor
level (0–5), moderate level (5–8), and good level (≥9)
for all the study participants.
The study participants included all the pregnant
women – 384 attending antenatal clinic as outpatients
at KLE’S Dr. Prabhakar Kore Hospital and Medical
Research Centre, Belagavi, Karnataka, during the study
period. The study was approved by the Institutional
Ethics Committee on human subjects Research of the
medical college and written informed consent was
obtained from all the study participants.

Statistical analysis

The collected data were entered into MS Excel sheet,
the master sheet was prepared and data were analyzed
using SPSS version 20.0 (IBM SPSS South Asia Pvt. Ltd.,
Bengaluru, Karnataka, India), frequency, percentage,
mean, median, standard deviation and range were
calculated.

Results
In this study, among 384 pregnant women, 233 (60.7%)
of respondents were primigravida. Nearly half of the
pregnant women, i.e., 191 (49.7%) were between the age
of 15 and 20 years, and the majority of the women, i.e., 272
(70.8%) had visited the antenatal clinic around 5–10 times.
Two hundred and forty‑five (63.8%) of the respondents
had their secondary education, the majority of women,
i.e., 278 (72.4%) belonged to rural area [Table 1].
Table No -2: In this knowledge study most of the pregnant
women had knowledge about basic care for newborn
immediate after birth i.e. 262 (68.2%) and gestational
diabetes pregnant women hospital is suitable for delivery
i.e. 230 (59.9%), transportation provided through JSSK
i.e. 223 (57.9%) and some of the participants had poor
knowledge about Danger sign during pregnancy i.e.
285 (74.2%), unforeseen health problems occur during
pregnancy endanger life of women i.e. 278 (72.4%) and
term of birth preparedness i.e. 233 (60.7%), and Financial
assistance through JSY 209 (54.4%).
The present study shows that majority of the respondents,
i.e., 296 (77.1%) had moderate level of knowledge and
66 (17.2%) women had poor level of knowledge and only
22 of the women (5.7%) had good knowledge regarding
BP and CR [Table 3].
Table no 4: In the level of practice questions, majority
of pregnant womens had good knowledge of practice
regarding receive antenatal visits i.e 384 (100%), more
number of participants had received injection TT i.e. 379
256

(98.4%), and most of pregnant women i.e. 378 (98.2%)
had received folic acid and iron tablets regularly, most
of 289 (75.1%) of pregnant womens had identified the
birth place before delivery. Similarly Some of study
participants had poor practice of prepared essential
items for childbirth before delivery i.e. 230 (59.9%),
identified blood donor before delivery i.e. 236 (61.5%).
In the present study, 291 (75.8%) respondents had
good score of practice and <25%, i.e., 93 of the
respondents (24.2%) had moderate score of practices
regarding BP and CR [Table 5].

Discussion
Findings related to sociodemographic variables
of pregnant women [Table 1]

In this study, there were 233 (60.7%) of respondents
primigravida, nearly half of the pregnant women, i.e.,
191 (49.7%) were between the age of 15 and 20 years,
the majority of the women, i.e., 272 (70.8%) had visited
the antenatal clinic around 5–10 times. Two hundred
and forty‑five (63.8%) of respondents had secondary
education, the majority of women, i.e., 278 (72.4%)
belonged to rural areas.
Table 1: Distribution of the study participants
according to sociodemographic variables (n=384)
Sociodemographic variables
Maternal age (years)
15‑20
21‑25
25‑30
30‑35
Number of pregnancy
Primigravida
Multigravida
Number of visits to antenatal clinic
1‑5
6‑10
11‑15
Educational status
1‑5th standard
6‑10th standard
>10th standard
Occupation
Homemakers
Private employee
Government employee
Religion
Hindu
Muslim
Others
Residency
Rural
Urban

n (%)
191 (49.7)
144 (37.5)
38 (9.9)
11 (2.9)
233 (60.7)
151 (39.3)
81 (21.1)
272 (70.8)
31 (8.1)
68 (17.7)
245 (63.8)
71 (18.5)
349 (90.9)
28 (7.3)
7 (1.8)
244 (63.5)
63 (16.4)
77 (20.1)
278 (72.4)
106 (27.6)

n: Total number
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The finding is similar to the study done by Mired Hiluf1
and Magana Fanta Hun on BP and CR in Ethiopia
in 2006. Five hundred and thirty‑four women were
included in the study, yielding a response rate 99.3%.
About 49% of the respondents were between the ages of
25 and 34 years with median age of 26 years. Majority
(89.9%) of the women were married. Most (75.1%) of
the respondents were homemakers. About 70% of the
respondents had attended formal education.[6]

Findings related to correct response of pregnant
women related to the item pertaining to knowledge
on Birth preparedness and complication readiness
In this study, most of the pregnant women had
knowledge about basic care for newborn immediate after
birth i.e. 262 (68.2%) and gestational diabetes pregnant
women hospital is suitable for delivery i.e. 230 (59.9%),
transportation provided through Janani Shishu Suraksha
Karyakrama i.e. 223 (57.9%), but some of the participants
had poor knowledge about danger signs during
pregnancy i.e. 285 (74.2%), unforeseen health problems
occur during pregnancy endanger life of women i.e. 278
(72.4%) and term of birth preparedness i.e. 233 (60.7%),
and financial assistance through JSY 209 (54.4%).

This study finding is supported by Rajib Saha, Aditya
Prasad Sarkar, Indranil Saha, Raghunath Misra, Samir
Dasgupta and Supantha Chatterjee conducted in rural
area of West Bengal, India in 2013. Among 200 pregnant
women, more than half of mothers i.e. 64.8% had heard
about the Janani Surakha Yojana and 84.6% mothers
had knowledge about the available financial assistance
under the scheme. Only 24.8% mothers knew about the
available transport facilities under Nischay Yan Yojana
(financial assistance for transport during delivery or
complication management).[10]

Table 2: Percentage of correct response of pregnant
women related to the item pertaining to knowledge
on birth preparedness and complication readiness
Knowledge‑related question regarding
birth preparedness and complication
readiness
Heard term of birth preparedness?
Women can do something prepare for
birth?
Unforeseen health problem during
pregnancy endanger life of women?
Vaginal discharge first 2 days after
delivery could women dies?
Basic care for newborn immediately after
birth?
Transportation provided through Janani
Shishu Suraksha Karyakrama?
Financial assistance through Janani
Suraksha Yojana?
Danger signs during pregnancy?
Jaundice can occur first 7 days after birth
of baby could endanger life of newborn?
For gestational diabetes pregnant
women, hospital is suitable for delivery?

Pregnant mothers
(n=384)
Yes, n (%)
151 (39.3)
154 (40.1)

No, n (%)
233 (60.7)
230 (59.9)

106 (27.6)

278 (72.4)

186 (48.4)

198 (51.6)

262 (68.2)

122 (31.8)

223 (57.9)

161 (41.9)

175 (45.6)

209 (54.4)

99 (25.8)
143 (37.2)

285 (74.2)
241 (62.8)

230 (59.9)

154 (40.1)

n: Total number

Table 3: Distribution of pregnant women according to
their levels of knowledge on birth preparedness and
complication readiness (maximum score=10)
Knowledge level
Poor (0‑4)
Moderate (5‑6)
Good (≥7)
Total

Frequency (%)
66 (17.2)
296 (77.1)
22 (5.7)
384 (100)

mothers (52%) had below average knowledge and
majority of the primigravida mothers (99%) had good
level of expressed practices [Table 3].[5]

Findings related to knowledge among pregnant
women regarding birth preparedness and
complication readiness [Table 3]

Findings related to the items pertaining to practice
on birth preparedness and complication readiness:
[Table No-4]

The finding is similar to a study done by Chetna Mehta and
Poonam Sheoran, conducted in Civil Hospital Ambala,
Haryana in 2014. More than half of the primigravida

This study finding is supported by Anukiranjit Kaur,
Manpreet Kaur, and Rajwant Kaur, carried out among
antenatal mothers residing in Amritsar, Punjab in 2014.
Among 100 pregnant women, most of pregnant women

In the present study, majority of the respondents,
i.e., 296 (77.1%) had moderate level of knowledge (5–6)
and 66 (17.2%) women had poor level of knowledge (0–4)
and only 22 of the women (5.7%) had good level of
knowledge (>7) regarding BP and CR. The reason
could be that more than half of respondents visited
the antenatal clinic for approximately 6–10 times. The
mean knowledge score among 384 pregnant women
was 4, median was 4, and mode was 4, range was 2–8,
and standard deviation was 1.18, out of 10 questions.
The reason could be that more than half of respondents
visited antenatal clinic for approximately 6–10 times.

In the level of practice questions, majority of pregnant
womens had good knowledge of practice regarding
receiving antenatal visit i.e. 384 (100%), more number of
participants had received injection TT i.e. 379 (98.4%) and
most of pregnant women i.e. 378 (98.2%) had received
folic acid and iron tablets regularly, most of 289 (75.1%)
of pregnant womens had identified the birth place before
delivery. Similarly some of the study participants had
poor practice of prepared essential items for childbirth
before delivery i.e 230 (59.9%), identified blood donor
before delivery i.e. 236 (61.5%).
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Table 4: Percentage of correct responses of
pregnant mothers related to the item pertaining to
practice on birth preparedness and complication
readiness (n=384)
Practice‑related questions regarding
BP\CR
Did you receive antenatal care visit?
Did you take during pregnancy injection
TT?
Did you see first health professional to
checkup of this pregnancy?
Did you discusses in your family
members about birthplace of your baby?
Did you take folic acid tablets regularly?
Did your family members take decision
about your health?
During pregnancy, if experienced
any health problem, did you take
self‑treatment?
In case of emergency did you arrange
blood donor?
While going to antenatal visit, did your
male partner accompany with you?
Have you prepared essential item for
childbirth?
Have you received counseling at
antenatal clinic about HIV?
Did you take counseling for childbirth?
During ANC

Yes, n (%)

No, n (%)

384 (100)
379 (98.7)

0
5 (1.3)

347 (90.4)

37 (9.6)

289 (75.3)

95 (24.7)

378 (98.4)
325 (84.6)

6 (1.6)
59 (15.4)

50 (13.0)

334 (87)

Conclusion

148 (38.5)

236 (61.5)

251 (65.4)

133 (34.6)

154 (40.1)

230 (59.9)

206 (53.6)

178 (46.4)

209 (54.4)

175 (45.6)

The current study found out that the overall level of
knowledge of pregnant women attending the antenatal
clinic of the tertiary care teaching hospital was moderate,
with good level of practice about BP and CR. Hence, it
is better if local health offices arrange community‑based
education and empowering women by expanding
educational opportunities. Antenatal care clinics should
give due importance to preparation for birth and its
complication and provide information and education
to all pregnant women.

BP\CR: Birth preparedness and complication readiness

Table 5: Frequency and percentage distribution
of pregnant women level of practice regarding
birth preparedness and complication readiness
(maximum score=12)
Attitude level
Moderate (5‑8)
Good (≥9)
Poor
Total

Frequency (%)
93 (24.2)
291 (75.8)
0
384 (100)

i.e. 69% had made arranged for delivery and 88% of
them registered the pregnancy. Though 90% of antenatal
mothers had identified the place of delivery and 83%
identified the skilled birth attendant, only 69% arranged
for transportation and 73% had planned to have someone
to look after her health during & after childbirth. Very
few had arranged money for delivery (35%) and blood
donor (10%) for obstetric emergencies.[1]

Findings related to practice among pregnant
women regarding birth preparedness and
complications readiness [Table No-5]
In the present study, 291 (75.8%) had a thorough aware about
the practices and < 25%, i.e., 93 of the respondents (24.2%)
had moderate level of knowledge regarding the practices,
this is because large number of respondents paid around
6–10 times visits the antenatal clinic.
258

This study supported by Anaam Ebrahim El‑Nagar
and Manal Hassan Ahmed’s study conducted at four
antenatal clinics (MCH centers) in Tanta City, Egypt in
2012–2013, presented the distribution of the pregnant
women according to their practices regarding danger
signs of obstetric complications. Regarding practices
performed by the women toward danger signs during
current pregnancy, the majority of the women (95.7%)
contacted with a doctor, while anticipated practices to
overcome any aroused danger signs during labor and
delivery and postpartum period will consult a doctor
and went to hospital was mentioned by nearly half and
more than one‑third (42.3% and 36.2%) of the women,
respectively [Table 5].[11]

Recommendations
For research

1. Similar longitudinal study with larger sample size
can be replicated for broader generalization
2. Further studies are needed in this field to assess
the effect of health education program on women’s
knowledge and practices regarding obstetric danger
signs during pregnancy, labor, and postpartum
period
3. Qualitative study may be done using focus group
discussions and in‑depth interviews about the
knowledge and practice of BP and CR in pregnant
women.

Improving pregnant women’s knowledge and practices
regarding birth preparedness and complication readiness
through administrative measures

1. ASHA workers/Anganwadi Workers/Auxiliary
Nurse Midwives should be trained to give
awareness about BP and CR at home visits,
anganwadi/PHC, CHC visits, and the pregnant
women should be given health education starting
at the time of registration of pregnancy in the first
trimester
2. Develop and disseminate correct information about
BP\CR with regard to pregnant women, using
pamphlets/handbills/posters, etc
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3. Regular orientation sessions should be planned for
pregnant women at antenatal clinics in all the major
referral hospitals.
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ABSTRACT
Background: Multiple choice questions (MCQs) are a common method of
assessment of medical students. The quality of MCQs is determined by three
parameters such as difficulty index (DIF I), discrimination index (DI), and
Distractor efficiency (DE). Item analysis is a valuable yet relatively simple
procedure, performed after the examination that provides information regarding
the reliability and validity of a test item. The objective of this study was to
perform an item analysis of MCQs for testing their validity parameters.
Methods: 50 items consisting of 150 distractors were selected from the formative
exams. A correct response to an item was awarded one mark with no negative
marking for incorrect response. Each item was analysed for three parameters such
as DIF I, DI, and DE.
Results: A total of 50 items consisting of 150 Distractor s were analysed. DIF I
of 31 (62%) items were in the acceptable range (DIF I= 30-70%) and 30 had
‘good to excellent’ (DI >0.25). 10 (20%) items were too easy and 9 (18%) items
were too difficult (DIF I <30%). There were 4 items with 6 non-functional
Distractor s (NFDs), while the rest 46 items did not have any NFDs.
Conclusions: Item analysis is a valuable tool as it helps us to retain the valuable
MCQs and discard or modify the items which are not useful. It also helps in
increasing our skills in test construction and identifies the specific areas of course
content which need greater emphasis or clarity.
Keywords: Difficulty index, Discrimination index, Distractor efficiency,
Multiple choice questions, Non-functional distractor

INTRODUCTION
Assessment is an integral part of curriculum and is used to
guide future learning (formative assessment) or to judge
competence to practice (summative assessment).
Multiple choice questions (MCQs) are a widely used tool
in assessment protocols. MCQs have the advantage of
having a high degree of objectivity and reliability and can
assess a large area of the content in a small time-span.1
Medical education technology recommends the
implementation of standard pre-validation and post
validation protocols to increase the validity of MCQs. Prevalidation prevents errors in framing MCQs by using

www.ijbcp.com

guidelines and checklists, post validation helps to identify
MCQs with questionable validity so that they can be
modified before reuse or discarded.1 Item analysis is a post
validation procedure that characterizes every MCQ and its
Distractor s by assigning a numerical value to it in the form
of a difficulty index, a discrimination index and Distractor
efficiency.2 It investigates the performance of items
considered individually either in relation to some external
criterion or in relation to the remaining items on the test.3
These analyses evaluate the quality of items and of the test
as a whole.
It also tells how difficult or easy the questions were, the
difficulty index, and whether the questions were able to
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discriminate between students who performed well on the
test, from those who did not, the discrimination index.4
Another important technique is analysis of Distractors, that
provides information regarding the individual Distractors
and the key of a test item.5 Based on standard acceptable
limits of these indices MCQs can be either accepted for
banking or modified and revalidated or discarded. With
this background this study was conducted to perform an
item analysis of MCQs for testing their validity as an
assessment tool.

indicate poor discriminative capacity of the item. It was
graded as follows: <0.15- poor, 0.15-0.24-good, more than
or equal to 0.25-excellent.7

METHODS

The current study aimed to carry out a post-validation item
analysis of multiple choice questions (MCQs) in medical
examinations in order to evaluate correlations between
item difficulty, item discrimination and distraction
effectiveness so as to determine whether questions should
be included, modified or discarded.

Assessment by MCQs is one of the modes of evaluation in
the institution where this study was carried out. 50 MCQs
were picked from the sessional examination. All MCQs
had single stem with four options/responses including one
being correct answer and other three Plausible Distractors.
Based on the scores, they were arranged in a descending
fashion with the highest score on top and the least score at
the bottom. Then they were divided into three groups. The
upper third and lower third were included in the analysis
and designated as high scoring group and low scoring
group respectively. The responses chosen by each student
for every question was entered in Microsoft excel 2010.
Difficulty index and discrimination index was calculated.
150 distractors were also analysed to find out the
frequency with which they were opted by each student and
the number of non-functional distractor s in each item was
assessed.
Total 50 MCQs and 150 distractor s were analysed and
based on this data, various indices like DIF I, DI, DE, and
non-functional Distractor s (NFDs) were calculated with
following formulas:6
Difficulty index (DIF I) = [(H + L) / N] x100

Distractor efficiency (DE) is determined for each item on
the basis of the number of NFDs in it and ranges from 0 to
100%. If an item contains three or two or one or nil NFDs
then DE will be 0, 33.3, 66.6, and 100%, respectively.7,8
RESULTS

Table 1: Assessment of 50 items based on various
indices amongst 120 students.
Parameter
Difficulty Index (DIF I)%
Discrimination Index (DI)
Distractor efficiency (DE)%

Mean±SEM
12.5±3.17
16.67±6.6
2.6±0.6

Total numbers of students were 120, 60 students were
included each in high and low scoring group respectively.
50 multiple choice questions from the examinations
conducted in the department were selected and each correct
response was awarded score of one. There was no negative
marking for the incorrect answer. 50 multiple choice
questions with a total of 150 Distractor s were analysed in
this study. The distribution of difficulty and discrimination
indices of the 50 MCQs given and their corresponding DE
was also worked out.
Table 2: Distribution of Items according to difficulty
and discrimination indices and their actions proposed.

Where,
N = total number of students in both high and low groups
and H and L are the number of correct responses in high
and low groups respectively.
It denotes the percentage of students who have chosen the
correct option. Higher the difficulty index, easier is the
item. It ranges from 0-100%. It was graded as follows:
<30%-difficult, 31-40%-good, 41-60%-excellent >61
Easy.7
Discrimination index (DI) = [(H-L) /N] x 2

Cut off
Items
Interpretation
points
(N= 50)
Difficulty Index (DIF I)
≤30
09
Difficult
31-40
09
Good
41-60
22
Excellent
≥61
10
Easy
Discrimination Index (DI)
<0.15
11
Poor
0.15- 0.24 09
Good
≥0.25
30
Excellent

Action
Revise
Store
Store
Revise
Revise
Store
Store

Where,
H=Number of correct answers in high group, L=Number
of correct answers in low group, N= total number of
students.
It is the ability of an item to discriminate between high
scorers and low scorers. It ranges from 0 to 1. Lower scores

In present study, mean and standard deviations (SD) for
difficulty index (%), discrimination index and Distractor
efficiency (%) were 12.5±3.17%, 16.67±6.6, and
2.6±0.6%, respectively (Table 1). Out of 50 items, 22 had
excellent level of difficulty (DIF I = 41-60%) and 39 had
"good to excellent" discrimination power (DI ≥0.15)
(Table 2). 18% of the questions had a difficulty index
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ranging between 31-40% and 44% had DIF I range
between 41-60%. The difficulty index was less than 30%
for 18% items and 20% of the questions were easy as they
had a difficulty index more than 61%. However, if only the
items with "good to excellent DIF I and excellent DI
(≥0.25) are considered, there were 20 items as ideal.
Distractor analysis gives an opportunity to study the
responses made by the students on each alternative of the
item. Out of 150 distractor s, 06 (12%) were NFDs present
in 04 items, where two items had 1 and two items had 2
NFDs, with DE varying between 33 and 66%. Remaining
46 items had no NFDs with their DE being 100% (Table 3
and 4).

were functional (acceptable). This shows that majority of
the questions were in the acceptable range i.e. neither too
easy nor too difficult. However, 09 items were difficult,
and 10 items were easy for the students. Too easy items
should be placed either at the start of the test as 'warm-up'
questions or removed altogether, similarly difficult items
should be reviewed for possible confusing language, areas
of controversies, or even an incorrect key.7 The easy items
can be reframed to boost the confidence of the students.
Thus, these MCQs and Distractor s can be added to the
question bank while the rest have to be modified or
replaced and retested until they satisfy the criteria of
acceptability.

Table 3: Distractor analysis (N =150).

In a study conducted by Karkal et al, on 488 items showed
that 56.96% items had a difficulty index ranging between
30%-70%, 23.3% items were easy and 5.53% were
difficult.9 In a study by Halikar S et al, item analysis of
twenty MCQs in ophthalmology was performed. Results
showed that the percentage of acceptable MCQs based on
difficulty index and discrimination index were 35% and
50% respectively. The percentage of functional distractors
in this study was found to be 23%. The authors concluded
that item analysis could generate a bank of validated MCQs
with known values of indices from which question paper
setters can choose the appropriate MCQs for a given
examination.10

Variables
No. of Items
Total distractor s
Functional distractor s
Non-functional distractor s
Items with 1 or 2 NFDs
Items with 1 NFDs (DE= 33.3%)
Items with 2 NFDs (DE=66.6%)
Items with 0 NFDs (DE=100%)
Overall mean DE

Value
50
150
144
06 (12%)
04
02
02
46
2.6±0.6

Table 4: Items with non-functional Distractors (NFDs)
and their relationship with DIF I and DI.
DIF I (%)
≤30
31-40
41-60
≥61

Item with
NFDs
2
1
1

DI
<0.15
0.15-0.24
≥0.25

Item with
NFDs
1
2
1

DISCUSSION
Any assessment has intense effect on learning and is an
important variable in directing the learners in a meticulous
way.

Analysing the Distractors (incorrect alternatives) is done to
determine their relative usefulness in each item. Items need
to be modified if students consistently fail to select certain
Distractors.11 Such alternatives are probably implausible
and therefore of little use as decoys. Therefore, designing
of plausible Distractor s and reducing the NFDs is an
important aspect for framing quality MCQs.12
Assessment of MCQs by these indices highlights the
importance of assessment tools for the benefit of both
students and teacher. Item analysis when regularly
incorporated can help to develop a very useful, valid and a
reliable question bank with MCQs categorized into easy,
difficult and ideal questions.2
CONCLUSION

Single correct response type MCQ is an efficient tool for
assessment; However, this efficiency solely rests upon the
quality of MCQ which is best assessed by the analysis of
item and test as a whole together referred as item and test
analysis.6 Each item (MCQ) while being used in
assessment must be evaluated based on DIF I, DI, and DE
because if an item is flawed then this itself becomes
distracting and the assessment can be false.2 In this study,
the item analysis of multiple choice questions was done to
evaluate the difficulty index and discrimination index of 50
items.
Results revealed that the percentage of MCQs that were in
the acceptable range based on the difficulty index,
discrimination index and Distractor efficiency were 62%,
78% and 30% respectively while 92% of the Distractor s

Item analysis is a simple, yet valuable procedure performed
after the examination providing information regarding the
reliability and validity of an item/test by calculating DIF I,
DI, and DE and their interrelationship. An ideal item
(MCQ) will be the one which has average difficulty (DIF I
between 31 and 60%), high discrimination (DI ≥0.25) and
maximum DE (100%) with three functional Distractors.
While preparing ideal items, level of preparedness of
students must be kept in mind and more efforts be made to
replace NFDs with ideal/plausible Distractors.
Funding: No funding sources
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Abstract
Background: The normal body mass index range, as defined by the WHO is quite wide. The population within this range
may have excessive central fat accumulation and elevated metabolic risks. The study intended to measure central obesity by
anthropometric variables to identify the subjects who are at a higher metabolic risk in different BMI categories.
Objectives: To study anthropometric parameters of central obesity among medical students with different Body Mass
Index.
Methods: In the present cross sectional study 137 students were recruited based on inclusion and exclusion criteria which
included 53 male students and 84 female students. On the basis of body mass index, the students were divided into three
groups according to WHO cut off values. Waist circumference, hip circumference, abdominal skinfold thickness were
measured to know central obesity. Waist hip ratio and waist height ratio were calculated using the standard equations.
Results: Waist hip ratio was normal in all three categories of BMI, whereas hip circumference, abdominal fold thickness
and waist circumference was more in all three categories of BMI with p value <0.001 and F value is 73.280, 37.440,
83.147 respectively. Female students had increased waist circumference (76.7±10.8), waist hip ratio (16.1%) and
abdominal fold thickness (26.9±10.05). P value <0.001 was considered as significant.
Conclusions: Anthropometric variables such as waist circumference, hip circumference, waist hip ratio, waist height ratio
and abdominal fold thickness are independent risk factors even in individuals with normal BMI.
Keywords: Waist circumferences, Hip circumference, Abdominal fold thickness, Medical Students, central Obesity.

1. Introduction
The cause and effect relationship of obesity and
cardio vascular disease has always been a concern across all
age groups. World Health Organization defines Obesity and
overweight as abnormal or excessive fat accumulation that
may impair health. Obesity are linked to more deaths
worldwide than underweight. The worldwide prevalence of
obesity is more than doubled between 1980 & 2014.
Nearly half of the children under the age 5 who are
overweight /obese live in Asia. Obesity in children is a
cause for concern because it may predict adult obesity and
increased risk of coronary heart disease in adult life. [1] It is
currently estimated that 1.4 billion individuals are
overweight and 500 million people are obese globally but
many of them are seen in developing nations. [2]
Body Mass Index is simple index that is
commonly used to classify overweight and obesity in
IJBAR (2018) 09 (07)

adults. It provides the most useful population level measure
of overweight and obesity as it is same for both the sexes
and for all ages of adults. Generally, utilization of
anthropometric data has been employed by local and
international bodies for judging nutritional conditions e.g.,
Obesity. Height, Weight and Body Circumferences are
examples of such anthropometric data. They are used for
assessing obesity and other related nutritional epidemic.
Several clinical anthropometric measures have been used to
assess overweight and obesity but BMI is identified as most
useful epidemiological measure of obesity by WHO.[3]
In recent years indices of abdominal obesity
(waist–hip ratio [WHpR] and waist circumference [WC])
have increasingly been associated with higher cardio
metabolic risk in both cross sectional and prospective
studies [4]. Body mass index (BMI) is often used as a
surrogate marker, but it does not provide an accurate
www.ssjournals.com
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assessment of body fat [5]. Thus, skinfolds can be
considered a "midway" marker that is more sensitive than
BMI in determining body fat and is more useful for both
clinical applications and epidemiological studies [6,7].
Additionally, skinfold thickness determines nutritional
status and assesses disorders related to malnutrition and
obesity. This study was carried out among first year
medical students in context to their ignorance towards
health/fitness, health effects of academic stress and to
further make them aware about the role of anthropometric
measures which can be used as risk indicators especially of
cardiac vascular system.

2. Materials and methods
The cross sectional study was conducted on Ist year
medical students aged 18 to 20 years. The study was
undertaken after the ethical clearance obtained by the
Institutional Ethics committee for Human Subjects
Research
2.1 Selection criteria
The students were given a proforma containing a
set of questions about the name, age, sex, nativity, diet &
medications. Baseline heart rate and Blood Pressure was
measured. Based on these criteria 137 healthy medical
students studying in I phase aged between 17 to 20 years
were recruited for the study after obtaining written
informed consent from them. The students with history of
any chronic medical illness or on any long term medication
were excluded from the study.
2.2 Data collectionAll students were screened for height and weight.
Body weight was measured by the digital scale with an
accuracy of +100 gm. Standing heights were measured
without shoes by using commercial stadiometer. Then BMI
was calculated using Quetelet index.
On the basis of BMI students were classified
according to “WHO technical series 584 recommended cut
off values for the adolescents” [8]. It is as follows
1. <50th percentile-Underweight(UW)
2. 50th -85th percentile-Normal
3. >85th percentile-Overweight(OW)
2.3 Measurement of anthropometric variables
An inelastic tape, graduated in centimetres (0-150)
was used to measure the waist and hip circumferences. The
waist circumference (WC) was taken within 1mm mid-way
between the lowest rib and the iliac crest. Hip
circumference (HC) was measured at the level of the
greater trochanters [9]. Waist hip ratio (WHR) and waist
height ratio (WHtR) were calculated using the standard
equations.
Abdominal
skinfold
thickness
(Parathoracic/Abdominal site-that is, midway between the
axilla and iliac crest) was measured with Harpenden's
calipers and recorded to the nearest 01 mm. All
IJBAR (2018) 09 (07)
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anthropometric measurements were performed by a single
observer.
2.4 Statistical analysis
Waist, hip circumferences, waist hip ratios
&abdominal fold thickness were compared and analysed
with gender and different BMI category by using unpaired t
test and F test respectively.

3. Results
Total of 137 students participated in the study
which included 52 male and 85 female students.
Statistically significant difference in waist circumference,
hip circumference, and abdominal fold thickness was
observed among all 3 BMI categories. The waist
circumference values in underweight category is 69±5.65,
in normal weight category is 76.7±7.51 and in overweight
category is 92.5±9.60. The hip circumference values in
underweight category is 86.7±5.63, in normal weight
category is 93.5±6.86 and in overweight category is
106.9±8.34. The abdominal fold thickness in underweight
category is 16.2±8.16, in normal weight category is
25.5±8.61, in overweight category is 34.3±8.32. Significant
increased values are seen in over weight category.
As expected waist hip ratio was more among
overweight group (23.5%) compared to normal BMI group
(15.7%) and underweight group (9.1%). Waist
circumference and hip circumference were higher in
females (76.7± 10.69, 94.1±11.13), as compared to males
(82.1±11.93, 96.9±7.90) the difference of waist
circumference being statistically significant. None of the
male students had increased Waist Hip ratio however
16.1% of females were found to have increased value. P
value was <.001. Abdominal fold thickness was more in
females (26.9±10.05) as compared to males (22.9 ±10.83)
with significant p value 0.029.
Table 1: Gender differences among three different BMI
categories
UnderNormal
Over
Sex
Total
weight
weight
weight
Male
17(32.1)
22(41.5)
14(26.4)
53
Female
16(19)
48(57.1)
20(23.8)
84
33(24.1)
70(51.1)
34(24.8)
137
X2=3.933
DF=2
p=0.140
Table 2: Gender differences and waist – hip ratio
Sex
Increased
Normal
Total
Male
00
53(100%)
53
Female
22
62(73.8%)
84
22(16.1%)
115(83.9)
137
X21=16.536
p<0.001*
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Table 3: Waist hip ratio in three different BMI
categories
Weight category Increased
Normal
Total
Under weight
3(9.1)
30(90.9)
33
Normal weight
11(15.7)
59(84.3)
70
Over weight
8(23.5)
26(76.5)
34
22
115
137
X22=2.602
p=2.72
Table 4: Gender differences and hip circumference
Sex
n
Hip circumference(mean ±SD
Male
53
96.9±7.90
Female
84
94.1±11.13
t=1.656
DF=13.5
P=0.135
95%CI
- 0.6 to 6.35
Table 5: Hip circumference in three different BMI
categories
BMI
n
Hip circumference
Under weight
33
86.7±5.63
Normal weight
70
93.5±6.86
Over weight
34
106.9±8.34
F=73.280
P<0.001
Underweight with normal weight P<0.001
Underweight with overweight P<0.001
Normal weight with overweight P<0.001
Table 6: gender differences and abdominal fold
thickness
Sex
n Abdominal fold thickness (Mean ±SD)
Male
52 22.9±10.83
female 84 26.9±10.05
t=2.201
DF=134
P=0.29
95%CI
0.4 to7.6
Table 7: Abdominal fold thickness in three different
BMI categories
BMI
n
Abdominal fold thickness
mean±SD
Under weight
33 16.2±8.16
Normal weight 70 25.5±8.61
Over weight
33 34.3±8.32
F=37.440
p<0.001
Benteronni positive test p adjusted at 0.0166
Under weight with normal weight p<0.001
Under weight with overweight p<0.001
Normal weight with underweight p<0.001
Table 8: Gender difference and waist circumference
Sex
n
Waist circumference (mean±SD)
Male
53 82.1 ±11.93
Female 84 76.7± 10.69
t=2.773
DF=135 P=0.006
95%CI
1.6 – 9.3
IJBAR (2018) 09 (07)
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Table 9: Waist circumference in three different BMI
categories
Waist circumference
BMI
N
(mean±SD)
Under weight
33
69±5.65
Normal weight
70
76.7±7.51
Over weight
34
92.5±9.60
F=83.147
p<0.001
Under weight with normal weight p<0.001
Under weight with overweight p<0.001
Normal weight with overweight p<0.001

4. Discussions
In this present study students of normal BMI group
also had abnormal anthropometric variables indicating that
variable indices such as waist circumference, hip
circumference, waist hip ratio and abdominal fold thickness
are independent risk factors.[15]
There is a simple message saying that „Keep your
waist circumference to less than half your height‟. In our
study females showed all anthropometric variables
increased as compared to male students. The female
hormone estrogen is one of the reasons why females tend to
be obese than males. On the average, women have more
body fat than men. This could be attributed to impact of
estrogen which reduces their ability to burn energy after
eating which results in increase storage of fat in the body
[11]. Mechanism which says that amongst women,
oestrogen exposure is known to cause weight gain,
primarily through thyroid inhibition and modulation of the
hypothalamus [11,12]. Aside from a simple matter of
caloric intake and estrogen there appears to be other
characters in the story of weight gain, the influence of soy
on contributing to weight gain has been recently established
[13]. Authors of this finding have cited xenoestrogens
contained within soy products as a likely culprit.
The significant difference of the mean and
standard deviation of Waist Circumference, Waist Hip
Ratio & abdominal fold thickness between males and
females, suggests that these may be a better predictive tool
of abdominal obesity for females which is supported by the
previous study concluded that anthropometric variables like
waist circumference, waist hip ratio, hip circumference are
the predictors of cardiovascular risk factors& measurements
of skinfold thickness at various sites contribute marginally
to the prediction of subsequent IHD [14].
Ideally, it would be most advantageous to
determine the relationship between these anthropometric
cut-off points and coronary events or other health outcome.
In the meantime, public health policy recommending the
use of cut-off points for anthropometric variables might be
beneficial in prevention and management of these
intermediary risk factors. Family physicians and other
health care providers can incorporate the measurement of
www.ssjournals.com
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WC, WHR, and abdominal fold thickness into routine
clinical examinations or screenings. Patients should be
advised of the health risks associated with a high waist
measurement and the benefits of waist reduction. Global
awareness of the health risks associated with a large WC
should be promoted at the community level, but with
appropriate guidelines for interpretation and management.

5. Conclusion
Anthropometric variables such as waist
circumference, hip circumference, waist hip ratio, waist
height ratio and abdominal fold thickness are independent
risk factors even in individuals with normal BMI. Females
are more prone to obesity than males. Anthropometric
variables like waist circumference, hip circumference, waist
hip ratio, abdominal fold thickness could be a better
predictive parameter of obesity in females since fat is not
generously deposited in all the regions of the body. It is a
good practice to consider anthropometric variables which
measure central obesity than only measuring BMI for
determining health risks.
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Abstract
Introduction: The endogenous gonadal hormones accompanying the menstrual cycle affect the cardiovascular responses to a
bout of static isometric exercise. The uncertainty over the consensus as to which phase of menstrual cycle poses greater
cardiovascular stress on the female was a question often unanswered.
Aim: The aim of the present study was to assess the influence different phases of menstrual cycle on cardiovascular responses
like heart rate, blood pressure, rate pressure product to static isometric handgrip exercise.
Materials and Methods: Thirty eumenorrhic females were examined after using a hand grip dynamometer during the follicular
and luteal phases of menstrual cycle.
Statistical Analysis: Data was analysed statistically using student’s paired t-test.
Results: It was observed that the baseline values of heart rate in follicular phase was (78.8 ±7.48) while in luteal (84 ± 8.17),
SBP in follicular phase (113.9 ± 6.63) while luteal phase (115.8 ±5.91), DBP was (72.8 ±6.90) in the follicular phase and (76.5 ±
6.82) in the luteal phase. MVC at 30% was maintained for 1, 2 and 4 mins and it was observed that all the values of HR, SBP and
DBP were higher in the luteal phase. The rate of fall to baseline for all the cardiovascular parameters i.e.HR, SBP and DBP were
higher in the follicular phase compared to the luteal phase.
Conclusion: The results suggest a greater sympathetic activity during the luteal phase to a bout of static isometric exercise hence
it can be inferred that the sex steroids lend themselves to an interaction with the ANS indirectly reflecting in cardiovascular
system functioning.
Keywords: ANS, Isometric, Gonadal, Oestrogen, Vagal.

Introduction
Menstrual cycle involves a monthly cyclical
change in the uterus along with changes in the ovaries
which leads to shedding of the endometrial lining and a
similar process leading to formation of follicles and
shedding of ova from the ovaries. The above mentioned
changes are orchestrated due to fluctuating levels of
gonadal hormones i.e. oestrogen and progesterone
along with the gonadotropins.1,2
Physical exercise is a physical stressor which is
associated with interactions between the higher centres
and peripheral muscles which includes feedback
information from ergo receptors in the muscles and feed
forward signals from the brain and higher centres and
results in alteration in the regulation of the cardiovascular system in the form of changes in heart rate,
cardiac output, blood pressure etc.3-6 Static isometric
exercise has been employed to study the cardiovascular
changes in concert with the autonomic changes and also
as a therapeutic modality.
Animal studies have shown that exogenous
oestrogen application to the spinal cord attenuates
increase in HR and BP in response to static muscle
contractions while endogenous oestrogen causes the
release of vasodilator nitric oxide from the endothelium
and attenuates the vasoconstrictor tone.7-10 It is well
documented that the fluctuating gonadal hormones
affect various physiological parameters and the fact is

confirmed due to the presence of receptors for these sex
steroids both at the level of medulla as well as the
cardiovascular system, but the extent to which these
hormones contribute and the physiological changes
caused by their action has not been noted.11 Though the
cardiovascular functioning is majorly regulated through
the two arms of the ANS gender has been considered to
have a significant bearing on the working since
epidemiological studies have proved that risk factor for
cardiovascular emergencies escalates in post menopausal women and the knowledge of this has
translated into the use of oestrogen in hormone
replacement therapies.12
Multiple controversies surrounding the effect of
gonadal hormones on cardiovascular reactivity to
sustained isometric exercise mandated the conduct of
the study.
Objective: The objective of this study was to assess the
influence different phases of menstrual cycle on
cardiovascular responses like heart rate, blood pressure,
rate pressure product to static isometric handgrip
exercise.
Materials and Methods
Study Design: Cross-sectional
Duration: December 2011 till February 2012
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Source of Data: In the present study the data was
collected from the students of first year M.B.B.S for the
academic year 2011.
Study Setting: Research Lab of department of
Physiology
Sample Size: Thirty eumenorrhic girls aged 17 -20
years of age studying their first year MBBS course
were selected
Sample Size Estimation: Expected Reduction(MEAN) =d=20
SD=40 = σ
ά = 0.05
One sided
Z ά = 1.65
β = 0.2
Power 80%
Z β = 0.84
n = [(Z ά + Z β) σ / d]2 = 24.8 = 25 =30
Based on sample size calculation 30 MBBS phase
1females aged 17-20 years who are eligible were
enrolled at the time of data collection.
Inclusion Criteria: Thirty eumenorrhic girls aged 17 20 years of age studying their MBBS course with
regular menstrual cycle duration of 28 days at least 2
months prior to the study, having no medical or
gynaecological problems, no well-defined premenstrual
tension were enrolled.
Exclusion Criteria: Subjects who had irregular
menstrual cycles, dysmenorrhea, menorrhagia, had any
endocrine disorder or consuming over the counter drugs
like cough suppressants, antidepressant, oral
contraceptive pill, hormonal replacement therapy, or
any other drug that alter the cardiovascular functions
were excluded from the study. Females engaging in
active exercise i.e.- 3 times/week are excluded from the
study since the work extends to sedentary females.
Voluntary informed written consent was obtained from
all participants, and the experiment protocol was
approved by Ethics committee of the college. A
detailed menstrual history which included the no of
days, regularity and total duration of cycle was
collected prior to enrollment of every participant.
The entire purpose along with a detailed description of
the study protocol was given to all the subjects prior to
beginning of the test& examination carried out at same
time of the day.
Considering the first day of bleeding as Day 1, the
phases marked out were and confirmed by basal body
temperature monitoring:
1. Follicular (10th day)
2. Luteal (20thday).
Table 2: Baseline cardiovascular parameters
Variables
Follicular
Heart rate (bpm)
78.8 ±7.48
Systolic blood
113.9 ± 6.63
pressure (mmHg)
Diastolic blood
72.8 ±6.90
pressure (mmHg)
*-Significant, NS-non significant.

Cardiovascular responses to sustained isometric hand….

Baseline Measurements: Prior to onset of the
experimental protocol, the participants underwent blood
pressure measurements following 5 min of supine rest,
in a seated position using a standard mercury
sphygmomanometer blood pressure cuff and
stethoscope.
Experimental Protocol: Subject was instructed and
demonstrated the use of a hand grip dynamometer
wherein they were asked to grip using maximum force
with their dominant hand for few seconds. A mark was
made on the dynamometer at 30 percent of the
maximum voluntary contraction. The subject was
instructed to maintain sustained grip up to 4 minutes.
After the subject had started the contraction, the blood
pressure was measured on the non-exercising arm at 1,
2, 4 minute (or any time just before release of grip if it
is less than 4 minute).
Highest DBP during test=value.
Precautions
1. Subject should grip on the dynamometer with
maximal effort for the measurement of MVC.
2. The subject should avoid the body movement
during and after the test.
Instrument: Jammar hand grip dynamometer Inc,
manufactured by INCO Ambala. Values (0-60 Kgs)
Statistical Analysis
The data quantified as mean ± SD and analyzed
statistically using Student’s paired t-test p<0.05 was
considered to be statistically significant Statistical
software SPSS 18 version was used for the analysis of
the data.
Results
Table 1: Shows the distribution of demographic
variables
Age (yrs.)
18.3±0.66(17-20)
Weight (kg)
56.7±7.55(47-65)
Height (m2)
1.56±0.04(1.51-1.68)
Table 1 Table I shows the demographic profile of the
participants. It is evident that most of the participants
are of the mean age group of 18 years and average
weight of 56 kgs.

Luteal
84 ± 8.17
115.8 ±5.91

Paired t
3.228
3.023

P value
0.003*
0.005*

76.5 ± 6.82

3.354

0.002*
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Table 1 shows the baseline HR, SBP and DBP during both the phases. It is evident the baseline recordings are all
higher in the luteal phase compared to the follicular.
Graph 1: Baseline cardiovascular parameters HR, SBP and DBP

Table 3: Shows the comparison of HR and blood pressure responses to isometric hand grip exercise at 30% of
MVC at 1 min between follicular and luteal phases of menstrual cycle
Follicular
Luteal
P value
(mean±SD)
(mean±SD)
HR (bpm)at 30% of MVC at 1 min
84±26.45
90.1±32.34
<0.005*
SBP(mm HG)at 30% of MVC at 1 min
118.2±22.51
122.4±27.35
<0.12NS
DBP(mm Hg)at 30% of MVC at 1 min
82.8±19
90.2±21.23
<0.005*
*-Significant, NS-non significant.
Table 3 shows that the HR as well as DBP to the exercise metaboreflex at 30% MVC at 1 min are higher in the
luteal phase suggesting a raised SNS activity and a pressor response to a physiological stimuli, while the SBP
though higher in the luteal phase seems statistically insignificant.
Table 4: Shows the comparison of HR and blood pressure responses to 30% of MVC at 2 min between
follicular and luteal phases of menstrual cycle.
Follicular
luteal
P value
(mean±SD)
(mean±SD)
HR (bpm)at 30%of MVC at 2 min
85.2±26.45
91.8±32.34
<0.005*
SBP(mm HG)at 30% min of MVC at 2min
120±18.6
126±20.12
0.01NS
DBP(mm Hg)at 30% of MVC at 2 min
90.1±18.3
94.4±19.11
0.003*
*-Significant, NS-non significant.
Table 4 shows that the HR as well as DBP to 30% of MVC are higher in the luteal phase compared to the follicular
phase, while the SBP rise seems insignificant between the phases.
Table 5: Shows the comparison of HR and blood pressure responses to 30% of MVC at 4 min between
follicular and luteal phases of menstrual cycle
Follicular
Luteal
P value
(mean ±SD)
(mean ±SD)
HR (bpm)at 4 min of MVC
90±26.45
98.2±32.34
<0.005*
SBP(mm HG)at 4 min of MVC
124±12.27
130±14.35
<0.005*
DBP(mmHg)at 4 min of MVC
91±11.5
95.7±17.76
0.004*
*-Significant, NS-non significant.
Table 5 shows that the HR, SBP and DBP to 30% of MVC at 4 min are higher in the luteal phase suggesting a
greater sympathetic activity to physical stimuli during the same.
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Table 6: Shows the comparison of HR and blood pressure responses to release of isometric hand grip after 2
min between follicular and luteal phases of menstrual cycle
Follicular
Luteal
P value
(mean ±SD)
(mean ±SD)
HR (bpm)after 2 min release of MVC
86±26.45
89.7±32.34
<0.005*
SBP(mm HG)after 2 min of release of MVC
119±30.36
126±42.48
<0.005*
DBP(mmHg)after 2 min of release of MVC
86±36.20
92±41.21
0.001*
*-Significant, NS-non significant.
Table 6 shows that the HR, SBP and DBP after 2 mins of release of the hand grip higher in the luteal phase
compared to follicular phase, the rate of fall is higher in the follicular phase pointing towards greater vagal activity
during follicular phase.
is known to reduce the production of lactate as well as
drive down the sympathetic vasoconstrictor tone and
Discussion
cause vasodilatation.18-21 Oestrogen during the follicular
The purpose of the current study was to assess the
phase increases the vagal and decreases sympathetic
cardiovascular reactivity in the form of heart rate and
activity, thus offering cardio protection.22 Progesterone
blood pressure changes to sustained form of isometric
during the luteal phase, appears to have an opposing
exercise called hand grip dynamometry during different
effect, elevating central noradrenaline release.23 Similar
phases of menstrual cycle namely the follicular and
results have been documented in Postmenopausal
luteal phase. The results of the present study suggest a
women on combined hormone replacement therapy
greater heart rate and blood pressure response both at
show reduced vagal indices, along with increased heart
baseline and following the exercise stressor in the form
rate and increased urinary excretion of catecholamines
of isometric hand grip dynamometry at 30% of MVC
compared to women not taking hormone replacement.24
during the luteal phase of menstrual cycle. The rate of
High levels of progesterone in the luteal phase, opposes
fall of HR, blood pressure both systolic as well as
the positive effects of oestrogen on the autonomic
diastolic is higher in the follicular phase. The
nervous system.24 We hence conclude a significant
cardiovascular regulation is extrinsically regulated
interaction of the sex steroids with the autonomic
through the ANS and the gonadal hormones interact
transmission which causes variations in cardiovascular
with the ANS to produce multitude of effects depending
functioning during different phases of menstrual cycle.
on the cycle phase.13 Oestrogen is predominant in
follicular phase has been attributed with cardio
protective effects and progesterone in the luteal phase
Conclusion
has actions which are antagonist to the actions of
The results of our study suggest a greater HR,
oestrogen.
Hence
oestrogen
increases
the
Blood pressure rise to a bout of static isometric exercise
parasympathetic tone and progesterone blocks this
as well as decline of the same towards the baseline is
action resulting in an increased sympathetic activity
prolonged during the luteal phase as a result of
during luteal phase.14
progesterone causing a sympathetic arousal and a
The current study is unique because it employed an
marked pressor response to a static isometric exercise
isometric handgrip exercise which is reported to
suggesting a definite interaction of the HPA axis and
increase both aortic and brachial artery pressures
the endogenous gonadal hormones.
whereas other studies which employed bicycle
ergometer exercise only increases brachial artery
Implications: Isometric exercises have been prescribed
pressure.15 The Heart rate responses to isometric
in various settings as a form of therapeutic modality but
exercise increases initially due to parasympathetic
the cycle based prescription of this form of exercise
withdrawal and later due to recruitment of central SNS
should be practiced with caution knowing very well that
activity. Increase in cardiac output to isometric exercise
isometric exercises invoke a greater sympathetic
increases the systolic blood pressure while the
response and impose a greater cardiac load during the
vasopressor response from to isometric handgrip
said phase.
exercise in the present study were, therefore, probably
mediated by sympathetic release of norepinephrine and
Limitations & Future Scope: The actual hormone
activation of alpha-adrenergic receptors causing an
estimation was not conducted due to financial as well as
increase in diastolic blood pressure.16,17 In the current
technical constraints. The study can be extended to
study the heart rate as well as blood pressure responses
study the influence of isometric exercise during the
whether at baseline or following a static exercise
bleeding phase as well as to include trained athletes to
stressor seemed to be attenuated in the follicular phase
study the difference in the pattern of influence of
which is a phase of oestrogen dominance. Similar
different phases of menstrual cycle.
results are corroborated in studies conducted on animals
when oestrogen is applied to the spinal cord, oestrogen
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Editorial
We are revisiting india, a country plagued by multiple
problems both at contextual as well as executional
levels when it comes to medical education. A nation of
multiple paradoxes wherein India claims to boast of the
most ancient traditional system of healthcare and
education its medical education in recent times has
multiple fallacies. India has approximately 300 med
colleges churning out around, 30,000 to 35,000 medical
doctors in contrast to a demand of around 500 medical
colleges producing 1 million doctors to provide to an
ever increasing population [1]. In the last few decades
India has witnessed a rapid growth in number of
medical graduates in the health care system. Inspite of
this there seems to be a disparity at the grass root level
when it comes down to doctor –patient ratio, to
minimize this discrepancy in health care system all over
India there was an upsurgence of 6 AIIMS all over india
so that India has access to basic health care facilities [2].
Inspite of this there is a skewed distribution of these
medical colleges and in certain areas which may be
labeled as rural or hilly terrains virtually there is no
presence of a medical system in the medical college. The
world average of a qualified doctor is 1.42 per thousand
versus India with standing meek at 0.65. So regional
discrepancies hinder deliver of the most coveted system
the medical education system in India .Even with a
rapid increase in the number of medical colleges let
alone private owned varsities the picture of medical
education in India remains bleak. It is a time wherein it
is advisable to cross talk with our counterparts the
traditional AYUSH [3]. Integrating Complementary and
Alternative medicine only reinforces and strengthens
our medical education.
Historical background- As early as 16th it was the
Portuguese who introduced the concept of western
medicine into India who was as that point of time
practicing only traditional medicine.

The Underbelly of Medical Education in India

Challenges Faced
Absence of clear admission criteria-The Indian
system of education rely heavily on a merit based
system which totally ignores another very important
concept of cognitive domain called analytical skills.
Total lack of transparency in admission criteria
hampers the uniformity in medical education across
colleges.
Trend towards privatization is actually cutting into
the creed of the deserving cadre of students, generating
under qualified graduates. To promote uniformity the
MCI implemented the National Eligibility entrance test,
for UG to receive their licentiate they need to clear a
clinical oriented skills examination, similarly for PG the
NEET exams are mandatory An Indian Medical Graduate
Licenciation Exam starting 2013 has also been
proposed by the Council which will be mandatory after
2017 for all willing to practice medicine in India.
There has to be introduction of problem and
competency based training to hone clinical skills, right
at the inception of their basic sciences, with more than
half of our system focused on didactic theoretical
classes [4]. Introduction of fellowship programmes can
help professional strengthening [5].
The curriculum design should be such that it has to
achieve or fulfill the basic objectives of holistic learning.
To overcome this problem many institutes have
initiated the core curriculum has to be redesigned to
simulate real life situations to assess qualitative as well
as quantitative information and professional judgment
[6]. Emphasis of the theoretical content into “must
know”, “useful to know” and “nice to know” areas helps
create focus and precision by centering the students
around areas which require notice. Feedback on
curriculum evaluation from its stakeholders is a must.
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The transition should be towards student centered
training with goals of self directed learning, with the
teacher assuming the role of a facilitator. Blended
learning styles, small group discussions, tutorials.

policies would give Indian medical education a huge
facelift.

To inculcate higher order critical thinking there has
to be integrated teaching both at vertical and horizontal
levels. Lack of addressal of the affective domain of
cognition, at times total empathy from mentors due to
over burdened medical system.

1.

http://www.mciindia.org/apps/search/show_colle
ge.asp.
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Planning Commission of India, New Delhi (2011)
High Level Expert Group Report on Universal
Health Coverage for India.

There has to be a balance with both MCQ as well as
essay writing for wholesome assessment of a candidate.

3.

There has to be enticement towards motivated
teachers so that they venture into newer techniques in
pedagogical teaching. Development of practical skills,
research aptitude promotes high quality of clinical
competence.
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Contemporary teaching in the form of early clinical
skills training should be incorporated. Many medical
colleges have introduced basic life support in their
preclinical syllabus. Applied aspects and newer
treatment modalities should be introduced early [7].
Subjects like Bioethics, professional ethics and
personality skills lack appropriation in the routine pre
clinical
years.
The way forward- to meet the global standards of
medical education we need to foster and inculcate
cognitive, affective and professional so to create holistic
healthcare system in India. Constant reevaluation and
renovating teaching styles, re assessment of strategic
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Abstract
Introduction: The cyclical fluctuating gonadal hormones in a female affect the functioning of the autonomic nervous system & a
decline in parasympathetic neural activity is a forerunner to multiple cardiac conditions like MI, angina etc hence its detection at
its inception is primary to institute remedial measures.
Aim: The aim of the present study was to examine whether the cardiac parasympathetic status of a healthy eumenorrhic female is
altered during different phases of menstrual cycle.
Materials and Methods- Thirty eumenorrhic females were recruited during the follicular and luteal phases of menstrual cycle &
subjected to battery of parasympathetic autonomic tests
Statistical Analysis: Data was analyzed statistically using student’s paired t-test.
Results: The results from 30:15 ratio in follicular phase was (1.19 ±0.05) while in luteal (1.08 ±0.05), E:I ratio in follicular (1.58
±0.15) while in luteal phase was (1.29 ±0.25), Valsalva ratio in follicular (1.89 ±0.32 ) while in luteal phase was (1.73 ±0.34)
while the values of DBD and Tachycardia ratio were insignificant statistically
Conclusion: We hence conclude that there is an obvious interaction between the gonadal hormones and autonomic nervous
system which is reflected by a reduced vagal outflow during luteal phase.
Keywords: Autonomic, Deep Breathing difference, Menstrual cycle, Parasympathetic, Vagal.

Introduction
The menstrual cycle is an endogenous biological
rhythm where there are cyclical changes in the
reproductive organs as well as many other organ
systems as a result of fluctuations in the levels of
gonadal hormonesnamely estrogen and progesterone
which are secreted as a result of co-ordinated action of
hypothalamo-pituitary-gonadal axis.1-3 Maintenance of
normal homeostasis before or after encountering a
stressful situation involves a pivotal role of the
autonomic nervous system which acts through its two
effector arms i.e. sympathetic and parasympathetic
forming a controlled loop with the brain and spinal cord
which regularly controls the set point of the system. 1,2
The gonadal hormones have discrete interactions with
the autonomic centers in the brain, medulla as well as
HPA axis. There are reports cited in literature of the
interaction of the gonadal hormones with the autonomic
nervous system. There is no clear cut consensus
regarding the interaction of the endogenous gonadal
hormones with the ANS, but the presence of estrogen
receptors in the medulla namely the tractus solitarius
which modulates cardiorespiratory activities, heart
suggest some kind of interaction between both of
them.4 Parasympathetic activity is primary in regulating
the SA node which is the pacemaker of the heart
because of its rapidity of action and rapid decay
compared to its counterpart the sympathetic nervous
activity which has a long latency and takes considerable

amount of time for termination of its action.1,2 A study
reporting no significant change in the ANS activity
through the menstrual cycle using the heart rate
measurement using ECG & phonocardiography.5
Contradictory results have been reported by a study
wherein they have observed an increase in the
parasympathetic activity during the secretory phase
while no change was associated with respect to
sympathetic activity during any phase of menstrual
cycle.6 Several noninvasive tests to incite the ANS have
been devised where recording response changes in the
cardiovascular system in the form of heart rate change
or change in blood pressure to standardized stimuli has
been introduced.7-11 Autonomic imbalance primarily in
the formof vagal dysfunction precedes the onset of
chronic diseases involving the cardiovascular,
neurological, reproductive system.7 Hence testing for
the autonomic status of an individual is worthwhile
since most of these disorders can lend themselves to
preventive or early curative strategies. Hence the study
was designed to focus on the interaction of the ANS
with the gonadal hormones and to identify the lacunae
which exist in literature.
Objective
The objective of this study was to assess whether
different phases of menstrual cycle actually affect the
functioning of the cardiacparasympathetic outflow
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Materials and Methods
Study Design: Cross-sectional
Duration: December 2011 till February 2012
Source of Data: In the present study the data was
collected from the students of first year M.B.B.S for the
academic year 2011.
Sample Size: Thirty eumenorrhic girls aged 17 -20
years of age studying their first year MBBS course
were selected
Sample Size Estimation
Expected Reduction-(MEAN)= d=20
SD=40 = σ
ά = 0.05
One sided
Z ά = 1.65
β = 0.2 Power 80%
Z β = 0.84
n = [(Z ά + Z β) σ / d]2 = 24.8 = 25 =30
Based on sample size calculation 30 MBBS phase
1females aged 17-20 years who are eligible were
enrolled at the time of data collection.
Inclusion Criteria: Thirty eumenorrhic girls aged 17 20 years of age studying their MBBS course with
regular menstrual cycle duration of 28days at least 2
months prior to the study, having no medical or
gynecological problems, no well-defined premenstrual
tension were enrolled.
Exclusion criteria: Subjects who had irregular
menstrual cycles, dysmenorrhea, menorrhagia, had any
endocrine disorder or consuming over the counter drugs
like
cough
suppressants,antidepressant,
oral
contraceptive pill, hormonal replacement therapy, drugs
that alter the cardiovascular functions were excluded
from the study. Females engaging in active exercise
i.e.-3 times/week are excluded from the study since the
work extends to sedentary females.
Voluntary Informed written consent was obtained
from all participants, and the experiment protocol was
approved by Ethics committee of the college. A
detailed menstrual history which included the no of
days, regularity and total duration of cycle was
collected prior to enrollment of every participant.
The entire purpose along with a detailed
description of the study protocol was given to all the
subjects prior to beginning of the test& examination
carried out at same time of the day.
Considering the first day of bleeding as Day 1, the
phases marked out were and confirmed by basal body
temperature monitoring:
1. Follicular (10th day)
2. Luteal (20thday).
Parasympathetic Measures:5,6
Parasympathetic tests
1) 30:15 ratio(Orthostatic Tolerance Test)
2) E:I ratio
3) Deep Breathing Difference (DBD)

4)) Valsalva index
5) Tachycardia ratio
1.

30:15 Ratio (Orthostatic Tolerance Test): is
considered as a measure of cardiac vagal function.
With change in the posture from supine to standing
causes venous pooling leading to hydrostatic stress
which activates the baroreflex leading to increased
heart rates within 10-20 seconds of assuming
upright posture and returns to baseline after 25-30
seconds.
Procedure: Resting ECG was recorded and
baseline heart rate measured.
The subject was asked to stand with support to
avoid the heart muscle reflex and a continuous ECG is
recorded for 1-3 minutes.
30:15 Ratio
Longest RR interval 30 beats after standing
Shortest RR interval 15 beats after standing.
Normal value->1.04
2. Sinus Arrhythmia: The variation in heart rate
with deep breathing i.e. -increase in heart rate
during inspiration while decrease during expiration
is known as Sinus arrhythmia. In supine position
the subject was asked to breathe slowly and deeply
at the rate of 6 to 8 breaths/minute, inspiration and
expiration lasting for 5 seconds each which was set
using a metronome& ECG was continuously
recorded. The ratio of the R-R interval during
expiration versus inspiration is called the E: I
Index.
a) E: I Ratio
Maximum R-R interval in mm (during expiration)
Minimum R-R interval in mm (during inspiration)
Normal Value: E:I ratio->1.21
b) Deep Breathing Difference=mean of the
difference between maximum & minimum heart
rates for six measured cycles in bpm.
Normal Value: Deep Breathing Difference->18 bpm
3. Valsalva Index: For this test the subject was asked
to sit and blow forcefully into mercury
sphygmomanometer rubber tubing. The subject
raised the mercury column to 40 mm Hg and
maintained it for at least 30 seconds during which
continuous ECG tracing was recorded. The
valsalva index was calculated as follows.
a) Valsalva index
Maximum R-R interval in mm(during release)
Minimum R-R interval in mm (during strain)
Normal Value-Valsalva ratio:>1.45
b) Tachycardia Ratio
Shortest R-R interval during maneuver
Longest R-R interval before maneuver
Statistical analysis
The data quantified as mean ± SD and analyzed
statistically using Student’s paired t-test p<0.05 was
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considered to be statistically significant Statistical
software SPSS 18 version was used for the analysis of
the data.
Results
The current study used the parasympathetic
subtests from the Ewing & Clarke Battery of tests. To
assess the status of the parasympathetic tone we used
the 30:15 ratio, E:I ratio, Deep Breathing Difference,
Valsalva ratio& Tachycardia ratio.
Table 1: Shows the distribution of demographic
variables
AGE(yrs.)
WEIGHT(kg)
HEIGHT(m2)

*-statistically significant, NS-not significant
Table 4 shows results of Valsalva ratio and
Tachycardia ratio during follicular and luteal phases of
menstrual cycle. From the results of table 4 it is evident
that Valsalva ratio values were statistically higher
during the follicular phase while the values of
Tachycardia ratio were not significant. Hence from the
above we can compute that the follicular phase shows
greater vagal outflow.
Graph 1: Shows the values of various
parasympathetic subtests like 30:15 ratio, E: I ratio
& Valsalva ratio

18.3±0.66(17-20)
56.7±7.55(47-65)
1.56±0.04(1.51-1.68)

Table 1 shows the demographic profile of the
participants. It is evident that most of the participants
are of the mean age group of 18 years and average
weight of 56 kgs.
Table 2: Comparison of 30:15 ratio during different
phases of menstrual cycle
30;15 Ratio

Follicular
1.19 ±0.05

Luteal
1.08 ±0.05

P value
0.001*

*-statistically significant, NS-not significant
Table 2 shows tests used to compute
parasympathetic measures of autonomic function test
i.e. 30:15 ratio.The table 2 shows the comparison of
30:15 during follicular and luteal phase.The values of
30:15ratio were higher in follicular phase showing
parasympathetic predominance in it.(p=0.001*)
Table 3: Comparison of Sinus Arrhythmia using E:I
ratio & Deep Breathing Difference during difference
phases of menstrual cycle
E:I Ratio
DBD

Follicular
1.58 ±0.15
31.8± 6.44

Luteal
1.29 ±0.25
30.2±8.77

P value
0.004*
1.70NS

*-statistically significant, NS-not significant
Table 3 Comparison of E:I ratio and Deep
Breathing difference during follicular and luteal phases
of menstrual cycle. The valueof E:I ratio was
significantly higher during the follicular phase while
the results of DBD show that there is no statistical
difference in the values between the two phases.
Table 4: Comparison of Valsalva ratio &
Tachycardia ratio during difference phases of
menstrual cycle

Graph 1 the above graph depicts the results of the
parasympathetic subtests which clearly indicate that in
all the subtests the values are statistically higher in the
follicular phase, proving an increased vagal outflow
during it.
Discussion
The current study was designed to assess the
complex interactions of the gonadal steroids with the
cardiovascular and hemodynamic regulatory systems.
The results of the present study showed that the resting
heart rate, SBP as well as DBP were higher during the
luteal phase which points towards sympathetic
dominance during the luteal phase. The battery of
parasympathetic testse specially the 30:15 ratio, E:I
ratio and Valsalva ratio conducted showed a blunted
vagal outflow towards the luteal phase while the
follicular phase shows parasympathetic predominance.
The findings are concurrent with a study wherein they
demonstrated a decrease in sympathetic neural
trafficking along with an associated up regulation of
vagal activity in response to hypertensive stimuli on
injecting estrogen into Nucleus tractus solitarius which
is a brainstem nuclei associated with the central
autonomic cardiovascular control.14
Resting Heart rate and Blood pressure: It was
observed that the baseline heart rate and blood pressure
was higher in the luteal phase which is characterized by
increase in the levels of progesterone which stimulates
the HPA axis leading to activation of the sympathetic
nervous activity. Progesterone alone can increase the

Follicular
Luteal
P value
Valsalva
1.89 ±0.32
1.73 ±0.34
0.001*
ratio
Tachycardia
0.58±0.08
0.56± 0.07
0.23NS
ratio
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cardiac excitability and its inherent thermogenic
property leads to increase in the SA nodal discharge as
a result of increased body core temperature.12,13
Progesterone is known to cause peripheral
vasoconstriction by acting on the receptors present on
the vascular smooth muscles leading to increased DBP.
Increased translocation of blood in the form of
increased venous return leads to increased SBP. Our
results are similar to the study conductedwherein they
used measurement of plasma concentration of
norepinephrine which serves as a measure of
sympathetic activity, the results pointed towards raised
sympathetic activity during the luteal phase.14
Standing is to lying ratio (Postural Index): This test
involvesstimulation carotid as a result of fall in blood
pressure leading to reflex tachycardia and peripheral
vasoconstriction. This immediate change observed in
heart rate on standing is due to vagal withdrawal.
Change in posture subjects an individual to orthostatic
stress and checks for the integrity of the vasomotor
system. Peripheral venous pooling which occurs as a
result of standing causes inhibition of the carotid
baroreceptors which now inhibits the cardiac vagal
center and activates the vasomotor center which in turn
causes transient tachycardia and vasoconstriction as
well as venoconstriction.1 Initial rise in heart rate which
is observed upon standing is due to parasympathetic
withdrawal which reflects as transient tachycardia over
the next 15 seconds which is then followed by rebound
bradycardia which sets in at 30 seconds which occurs as
a result of parasympathetic reactivation, this
phenomenon of imposing orthostatic stress and the
postural index checks for the intricacy and integrity of
the vagal control on the cardiac autonomic structures.8
An elevated 30:15 ratio during the orthostatic stress
test in the luteal phase signifies reduced
parasympathetic activity during the same. The results of
a study confirmed that estrogen when injected into the
nucleus tractus solitarius which is a relay station for all
cardiac autonomic afferents as well as efferentsshowed
an increase in vagal tone and simultaneous reduction in
sympathetic activity, hence estrogen secreted during the
follicular phase has a role in up regulation of
parasympathetic activity.15 Our study reports are
coherent with the results of another study wherein they
conducted the assessment of the sympathetic neural
activity and observed a statistically higher sympathetic
activity towards the luteal phase of menstrual cycle.16
Sinus arrhythmia: Both the cardiac as well as the
respiratory system functions oscillate in unison both
almost forming a single unit wherein there is increase in
the heart rate during inspiration and heart rate
decelerates during expiration, this phenomenon is
known as sinus arrhythmia which occurs as a result of
fluctuations in the vagal tone. This phenomenon occurs
because the parasympathetic outflow to the heart
fluctuates according to the phase of respiration.1,17 The
stretch receptors in the lung are innervated by vagusand

during inspiration the impulses from the same inhibit
the cardio-inhibitory area in the medulla as a result of
which there is acceleration of the heart rate during
inspiration while the during expiration the stretch
receptors are inhibited which results in activation of
cardiac vagal center, apart from this respiratory
impulses tend to centrally irradiate to the cardiovascular
center located in the brain and brainstem and is also
facilitated by respiratory reflexes which arise in the
periphery.1,17 The phenomenon is most pronounced
when the breathing is patterned at the rate of 6 breaths
/min.18,19
The results of the current study show that the sinus
arrhythmia represented by the E:I ratio was more
pronounced during the follicular phase which confirms
vagal dominance during it.
Valsalva Index: Valsalvamanoeuvre is a voluntary
forced expiration of a subject against closed
glottiswhich was described in 1794 by Antonio
M.Valsalva, an Italian Anatomist for expelling pus
from the middle ear by expiration against a closed
glottis.20 An increase in intrathoracic pressure with
increase in strain leads to transient increase in blood
pressure (phase I), with no change in heart rate. In this
phase of straining due to limited venous return, blood
pressure decreases which is associated with parallel
increase in heart rate which initially is due to vagal
withdrawal followed by sympathetic activation.(phase
II). With the release of strain (phase III), atransient fall
in blood pressure due to mechanical displacement of
blood into the pulmonary circulation which was
initially under stress while heart rate does not change
much.. In phase IV, due to further release in stress there
occurs, an increase inblood pressure with concomitant
bradycardia. Valsalva ratio is derived from the longest
R-R interval in phase IV divided by the shortest R-R
interval in phase II.
Increased estrogen during the follicular phase is
supposed to cause vagal activation along with a
concomitant decline in the sympathetic activity. 15,21 A
study conducted proved an increased sympathetic
activity in luteal phase with no changes in
parasympathetic activity.22 There is evidence which
proves that the Valsalva test elicits certain
hemodynamic changes which lead to activation of both
the sympathetic as well as parasympathetic nervous
systems both at central and peripheral levels.(17)Our
results show concurrence with the results of studies
wherein the resultant data proved that the sympathetic
activity increased during the luteal phase.22,23
Conclusion
The results of our study prove a definitealteration
in the functioning of the autonomic nervous system
with an increase in the sympathetic tone towards the
luteal phase and reduced vagal activity.
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Implications
Parasympathetic attenuation or sympathetic
hyperactivity in the form of autonomic dysfunction
underlies the onset of most of the chronic
cardiovascular diseases. The rising levels of estrogen
which dominates the follicular phase causes vagal
activation while progesterone which tends to dominate
the luteal phase tends to antagonize the cardioprotective effects conferred upon by estrogen thus
subjecting a female to higher propensity to develop
cardiac abnormalities in the form of arrhythmias,
myocardial ischemia, angina etc.Hence females stand a
risk of development of cardiac abnormalities more so
during the latter half of the menstrual cycle i.e.- luteal
phase with increase in the percentage of morbidity and
mortality. Thecomplexity of this interaction is
exemplified from the results of the present study which
will help in establishing a link in establishing treatment
modalities or exercise regimens which can be cycle
specific.
Limitations & Future Scope
The actual hormone estimation was not conducted
due to financial as well as technical constraints. The
study can be extended to male counterparts as it will
give an insight into the effect of testosterone on
autonomic nervous system.
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Abstract:Background: Wrestling is a sport for everyone , athletes of all sizes and ability are drawn to
wrestling for the simple reason that it is fun. It is a sport that tests the strength, stamina, and skill of two
opponents.Wrestling is a physical chess match featuring moves and counter moves, endurance, strength,
intelligence, and quickness.Inspite of all these complexities, a key area that plays an important role in
Wrestling is a wrestler’s physical fitness.
Objective:To assess the physical fitness index in Indian wrestler’s by Harvard step test and also to compare
fitness with age and sex matched sedentary controls.
Method:35 wrestler’s divided into two groups depending on duration of training and age and sex matched 35
controls were the participants in this study. Height, weight and BMI were calculated. Physical fitness index was
calculated using Harvard step test. Students unpaired‘t’ test, where significance of the p value was < 0.05 was
used to compare two groups
Results:(Group B) Senior players showed a significantly higher physical fitness index than the juniors. The
wrestler’s group showed higher physical fitness index than the controls.
conclusion: Duration and frequency of training period certainly have positive influence on physical fitness
levels and can be used to discriminate properly higher and lower cadre wrestlers
Key Words:Physical Fitness Index, Harvard step test ,Wrestler
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I. Introduction
Wrestling is a sport for everyone, athletes of all sizes and ability are drawn to wrestling for the simple
reason that it is fun. It is a sport that tests the strength, stamina, and skill of two opponents. Wrestling is a
physical chess match featuring moves and counter moves, endurance, strength, intelligence, and quickness. In
wrestling the opponent are of the same weight so size is not an element in any wrestlers success . For a beginner
wrestlers, its crucial to learn the basics with correct form and technique as these basis are used at all level of
competitive wrestling. 1,2
Physical fitnessis a multidimensional concept that has been defined as a set of attributes that people
posses or achieve that relates to the ability to perform physical activity.Physical fitness is defined as ability to
carry out daily tasks with vigor and alertness without undue fatigue with ample energy to enjoy leisure time
pursuits to meet unusual situations and unforeseen emergencies.3,4 It is comprised of skill related, health related
and physiologic components.The American Alliance for Health, Physical Education, Recreation and Dance
(AAHPERD) recommended this test to study health related Physical Fitness Program in youth.5The fusions of
all these prerequisites cannot be attained at a specific age or by a specific wrestler. wrestling a sport that tests
the strength, stamina, and skill of two opponents, hence wrestlers need to develop and cultivate on different
aspects of the game and bodily parameters to become a desirable and an excellent wrestler.6This study was
evaluate the influence of duration of training on physical fitness index and performance of Indian wrestlers.

II. Material And Methods
The present cross sectional study was conducted in the Department of Physiology in a Jawaharlal
Nehru Medical College, Belgaumbetween July 2013 to July 2014.
Subjects & selection method:Using universal sampling 35 wrestlers who regularly practiced at District stadium
Belgaum for a minimum period of 4 years and who were in the age group of 18-25yrs were included and 35
controls age (18 – 25 yrs) and sex matchedparticipants from KLE University were selected by randomization.
Further based on number of years of training 35 wrestlers were divided into two groups,Group A ((> 4 years)
DOI: 10.9790/6737-05030104

www.iosrjournals.org

1 | Page

Assesment of Anthropometry and physical Fitness Index among Indian Wrestlers by Harvard step
and Group B ≤ 4 years of training). Descriptive data of the participant’s age, medical history, training schedule
regarding number of years of wrestling practice, and dietary history were obtained by questioning the
participants. Nature of the study was explained and written informed consent was obtained from them. The
study was approved by the Ethical and Research Committee of the institution.
Inclusion criteria:
1. All the wrestlers trained & practicing regularly for a minimum period of 3≥years and who were in the age
group of 18-25yrs.
2. Age (18–25yrs) and sex matched participants coming from same region who have not undergone any sort of
sports training or carrying out regular exercise were selected randomly in comparative group.
Exclusion criteria:
1. Subjects with respiratory, neuromuscular, cardiac, endocrine disorders among wrestlers and comparative
group.
2. Students from comparative group who were doing regular physical exercise, meditation or undergoing any
sports training.
Procedure
The participants were assed for the baseline parameters ofheight, weight and BMI.The height was as
measured by Commercial stadiometer to the nearest 0.5 cm. The participant was made to stand erect with bare
foot on the floor board of the stadiometer with his or her back to the vertical backboard of the
stadiometer.Weight was recorded by Digital scale with an accuracy of +100gm, participant was asked to come
in light clothes and bare foot.
BMI is calculated by dividing body weight in kilograms by height in meters squared also called
Quetelet Index. PHYSICAL FITNESS INDEX (PFI) was calculated on Harvard step test which required stepor
platform 20 inches high, stopwatch, metronome gives beat every 2 seconds at a rate of 30 per minute.
The subject steps up and down on the platform at a rate of 30 steps per minute (every two seconds) for
5 minutes or until exhaustion. Exhaustion is defined as when the athlete cannot maintain the stepping rate for 15
seconds. The athlete immediately sits down on completion of the test, and the total number of heart beats is
counted between 1 to 1.5 minutes after finishing. Total test time in seconds was noted down.3,7
Scoring: the Fitness Index score is determined by the following equation
Physical Fitness Index (PFI) =
100 x test duration in seconds
5.5 X pulse count between 1 and 1.5 minutes
Statistical analysis
Statistical analysis involved quantitative variables summarized through mean and standard deviation.
Difference between mean of the two groups was tested using Students unpaired “t” test, where significance of
the p value was < 0.05.

III. Result
Group A consisted of 24 wrestlers (18 males and 6 females) and Group B had 11 wrestlers (10 males
and 1 females). Mean age of group A was 19.3 yrsand that of group B was 18 .6 yrs. In the present study mean
age of the wrestlers was19.1 years where as of the controls it was 19.7 years. Mean height and weight of both
the groups were almost similar with themean height in the wrestler group being higher than control group but
the difference being statistically insignificant. Mean of BMI was significantly higher in control group
(p<0.05).(Table 1)
Harvard step test findings among wrestler groups showmean Heart rate between 1 – 1.5 min was less in
group A than group B. The difference was found to be statistically significant (p <0.05). Physical fitness index
(PFI) was found to be more in wrestler group A than group B and the difference was statistically significant
(p<0.05).(Table 1)
In comparison with controls the Physical fitness index (PFI) was found to be more in wrestlers group
andthe difference was statistically significant (p<0.05).Mean Heart rate between 1 – 1.5 min was less in wrestler
group than control group . The difference was found to be statistically significant (p <0.05).

DOI: 10.9790/6737-05030104

www.iosrjournals.org

2 | Page

Assesment of Anthropometry and physical Fitness Index among Indian Wrestlers by Harvard step
Table 1 :Shows Base line parameters and Results of Harvard step test among Wrestlers (mean± SD) (n=35)
Variables
Height(cms)
Weight(kg)
BMI
Harvard Step Test
Test time (sec)
Heart beat between 1 to
1.5 mins
PFI score

Group A(≥ 4yrs) n=24
154 ±6.54
55 ± 7.53
21.2 + 2.09

Group B(< 4 yrs) n=11
165 ± 4.92
53.36 ± 5.55
19.8 + 1.3

p -value
0.669
0.132
0.065

300± 0

300 ± 0

<0.001*

59.7 ± 3.41

64.7 ± 5.46

<0.001*

91.6 ± 5.08

84.8 ± 7.18

<0.001*

(*) p value significance = < 0.05
Table 2: Baseline parameters & results of Harvard step test of judo and control groups (mean± SD)(n=70)
Variables
Height(cms)
Weight(kg)
BMI
Harvard Step Test
Test time (sec)
Heart beat between 1 to 1.5
mins
PFI score

Wrestlers
164.34±6.02
56.06±7.13
20.8±2.07

controls
167.31±6.96
60.97±8.56
21.9±3.30

p -value
0.060
0.011*
0.056

300±0

165.7±51.69

< 0.001*

61.3±4.71

69.3±7.66

< 0.001*

89.5±6.55

43±10.25

< 0.001*

(*) p value significance = < 0.05

IV. Discussion
Physical fitness has three main aspects. These are static fitness (absence of disease), dynamic fitness
(ability to perform strenuous work) and motor skills fitness. Of these three, the dynamic fitness is very important
in athletes which can be measured by Harvard step test.8.One is said to be “physically fit” if they have the ability
to carry out daily tasks with vigor and alertness, without undue fatigue, and with ample energy to enjoy leisure
time pursuits and to meet unforeseen emergencies.4Wrestling is a sport that tests the strength, stamina, and skill
of two opponents.A study proved that elite & amateur wrestlers had similar height, BMI & body fat ratio , but
there were significant differences between the sport experiences of elite wrestlers and amateurs. 9Despite there
being no difference between the groups in anthropometrical characteristics, it is important to note that the BMI
percentage were almost same in both groups with little difference but, when compared to the untrained,
sedentary controls there was a huge difference indicating that wrestlers were lean. This supports the assumption
that wrestlers try to maximize lean body mass and minimize fat mass.These results corroborates with the results
done in other studies. It could be a reflection of physiological adaptations to long-term wrestling training.1,10,11,12
In our study Physical fitness index calculated by Harvard step test showed a higher index for group A
wrestlers than B group. Total time on the steps was high for group A than group B. The pulse counts between 11.5 mins after the test was low in group A than group B, Thus the PEI in group A was more than that in group
B. All these finding of this test were significant suggesting faster recovery in (group A) due to aerobic training.
The increased ATP/PCr stores and elevated myokinase and creatine concentration, results in an ability to supply
more energy through the phosphagen and aerobic systems, thus decreasing the reliance on anaerobic glycolysis.
With reduced anaerobic glycolysis during exercise, less energy is required during the recovery period to rid the
muscle of H+ and lactate, potentially hastening the recovery process.13Howeverit has been demonstrated that
there are no major physiological differences between wrestlers of both freestyle and Greco-Roman styles.14
Harvard step test introduced by Brouha et al is widely regarded as a useful test of fitness for strenuous
exercise in young men and with appropriate modification in young women 15.Longer duration of practice might
be contributing to the high PFI in group A. Fitness index is directly proportional to the duration of exercise and
inversely proportional to post exercise pulse counts. Harvard step-test is considered to be a useful test of the
cardiovascular fitness of athletes. 16,17
Harvard step was performed on both the groups to calculate their physical fitness index.The results
state that the wrestlers have faster recovery than the controls and better aerobic capacity. 18The higher PFI score
in wrestler group proves that definitely the wrestlers are more physically fit than the controls and it can be
attributed to their duration and frequency of training. A proper choice of tests should provide diagnostic insights
into the morphological, motor and functional components of athletic fitness. 19Understanding the demands of the
sport of wrestling is of huge value to the strength & conditioning coach and sport scientist. Excellence in sport
achievements are rare and require much effort and commitment. Many athletes struggle to break through various
kinds of human limits, but only a few manage to be successful, which depend on advanced sports training
techniques and strategies. The application of this knowledge must incorporate all dimensions of physiology,
biomechanics and sport medicine with the combined intuition and coaching ability of .And this can be achieved
by an elaborate trainingprogrammes given by the elite coach
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V. Conclusion
From the study it can be concluded that wrestlers were substantially higher in the physical fitness than
the normative levels for similarly aged untrained individuals. Wrestlers with long duration of training , similar
anthropometry & being subjected to same training showed higher physical performance than the wrestlers with
shorter duration of training , indicating training has better effects on physical performance of wrestlers
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ABSTRACT
Background: The public health burden of a sedentary lifestyle has been recognized globally. Physical inactivity has
been identified as the fourth leading risk factor in global mortality. Medical professionals have a significant role in
counselling patients so as to reach the public health goals. The objectives were to evaluate patterns of physical
activity comprising work, transport, domestic and leisure domains and its correlation with gender and body mass
index (BMI) among medical students.
Methods: A cross-sectional study was conducted in 128 medical students. The international physical activity
questionnaire (IPAQ) long form was used to measure total physical activity (PA) and metabolic equivalent (MET).
BMI was calculated using height and weight. Data analyzed by SPSS version 20.
Results: It was observed that the PA was low among medical students. As per MET score, 80.5%, 58.6%, 67.2% and
39% of students had a low PA pattern in domains of work, transport, domestic and leisure time respectively. The
practice of domestic and leisure activity was significantly lower among female students compared to males with pvalues of <0.009 and 0.005. The association between PA score and its domains with BMI of students was found to be
not significant. In female students a significant positive relationship was observed between domestic and BMI scores
with r =0.3459, p<0.005.
Conclusions: Medical students in this study were insufficiently physically active. The practice of activity was
intensely lower in females compared to males. These results reflect us the crucial need for intervention on students’
health promotion strategies.
Keywords: Body mass index, Healthy lifestyle, Medical students, Physical activity

INTRODUCTION
The public health burden of a sedentary lifestyle has been
recognized globally. Physical inactivity has been
identified as the fourth leading risk factor for global
mortality and is the main cause for approximately 21–
25% of breast and colon cancers, 27% of diabetes and
30% of ischemic heart disease burden. Regular and

adequate levels of physical activity are essential to reduce
the risk of non-communicable diseases.1 Yet populaces
have not achieved sufficient levels of activity.
Physicians are ideally placed for health promotion. They
consider lifestyle counselling and promotion of physical
activity as part of their everyday work.2-4 Hence medical
students play an important role in promoting health
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education to the patients starting with their clinical
training years. Several studies have reported that medical
students do not meet the recommended level of physical
activity.5,6 Other studies have also observed the
prevalence of obesity among medical students.6,7
METHODS
We conducted a descriptive cross-sectional study during
September 2015 and October 2016. The sampling frame
comprised of 128 (39 males and 89 females) first year
Malaysian medical students of age group between 19-21
years of Universiti Sains Malaysia – Karnataka Lingayat
Education International medical programme, Belagavi,
Karnataka. Ethical clearance was obtained by the
institutional ethics committee for human subject research.
Written informed consent was obtained from all the
students.
Self-completion questionnaire using IPAQ long form was
chosen in this study to calculate physical activity score.8
IPAQ has reasonable measurement properties for
monitoring population levels of physical activity (PA)
among adults in diverse settings.9 Participants were given
about 15 to 20 minutes to complete the questionnaire.
Self-estimation was made by the respondents the number
of days (frequency) and the average time (duration) that,
he/she spent being physically active over the past one
week. These questionnaires measured total PA and
domains of activity practices like work, transport,
domestic and leisure-time. The specific information was
asked about the types of activity such as walking,
moderate-intensity activities and vigorous-intensity
activities. Subsequent calculation of total PA and
metabolic equivalent (MET minutes/week) was done.
Based on the MET score, the participants were
categorised into low, moderate and high intensity level of
activities for each domain as follows.10
Category
Low
Moderate
High

BMI was calculated using height and weight
(BMI=weight (kg)/height (m)2). Height was measured to
the nearest 0.1cm with stadiometer and weight was
measured to the nearest 0.1kg on an electronic scale.
Based on the WHO guidelines the respondents were
classified as overweight and obese if their BMI was 25–
29.9 and ≥30, respectively.11
Data analysis was done by using Statistical Package for
Social Studies (SPSS), Version 20. The analysis was
done by using the chi-square test to see the association
between two qualitative variables. The KolmogorovSmirnov test was used to assess the normality
assumption, then the parametric tests like t-test was used
to compare between males and females. The Karl–
Pearson’s correlation coefficient was performed to assess
the relationship between the quantitatively measured
variables. The multiple linear regression analysis was
carried out to find out the significant predictor of
outcome variable BMI. The statistical significance was
set at 5% level of significance (p<0.05).
RESULTS
Test of normality was conducted and proved all
parameters following a normal distribution in males and
females as shown in Table 1.
Table 2 shows levels of physical activity domains and its
association with gender. Out of 128 respondents, it was
observed that the PA was low in medical students. As per
MET score calculated in each domains of total PA,
showed 80.5% had low work, 58.6% had low transport,
67.2% had low domestic and 39% had low leisure
activities. Further the practice of domestic and leisure
activity was significantly lower among female students
compared to males (p<0.009, p<0.005).
Table 3 gives data on comparison of males and females
with different variables by t test. Total PA and its
domains domestic and leisure scores were significantly
higher in males as compared to females (p<0.005). Other
parameters like total work, transport and BMI were
similar in both groups.

MET- minutes/week
<600
≥600 to <3000
≥3000

Table 1: Normality assumption in male and females in all variables by Kolmogorov-Smirnov test.
Variables
Total physical activity
Total work
Total transport
Total domestic
Total leisure
BMI

Males
Z-value
1.1550
2.2990
1.0020
1.3710
0.8520
1.4650

P value
0.1390
0.0000
0.2680
0.0470
0.4620
0.0270

Females
Z-value
1.9230
3.5130
1.5330
2.5660
1.7650
1.2390

P value
0.0010*
0.00001*
0.0180*
0.00001*
0.0040*
0.0930

*p<0.05.
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Table 2: Association between levels of different variables with gender.
Variables
Total work
Low
Medium
High
Total transport
Low
Medium
High
Total domestic
Low
Medium
High
Total leisure
Low
Medium
High
BMI
Normal
Over weight
Obese
Total

Males

%

Females

%

Total

%

Chi-square

P value

30
6
3

76.92
15.38
7.69

73
12
4

82.02
13.48
4.49

103
18
7

80.47
14.06
5.47

0.6645

0.7173

21
18
0

53.85
46.15
0.00

54
33
2

60.67
37.08
2.25

75
51
2

58.59
39.84
1.56

1.6527

0.4377

20
17
2

51.28
43.59
5.13

66
23
0

74.16
25.84
0.00

86
40
2

67.19
31.25
1.56

9.4091

0.0091*

8
18
13

20.51
46.15
33.33

42
37
10

47.19
41.57
11.24

50
55
23

39.06
42.97
17.97

12.4422

0.0020*

30
5
4
39

76.92
12.82
10.26
100.00

64
22
3
89

71.91
24.72
3.37
100.00

94
27
7
128

73.44
21.09
5.47
100.00

4.2638

0.1186

*p<0.05.

Table 3: Comparison of males and females with different variables by t test.
Variables
Total physical activity
Total work
Total transport
Total domestic
Total leisure
BMI

Males
Mean
4354.62
832.81
548.92
1054.09
1918.79
22.59

SD
2492.84
1127.65
349.27
1216.01
1595.56
4.19

Females
Mean
2915.70
711.73
591.99
584.98
1028.12
22.14

SD
2219.22
1213.67
497.52
718.05
940.64
3.29

t-value

P value

3.2506
0.5306
-0.4898
2.7209
3.9400
0.6562

0.0015*
0.5967
0.6251
0.0074*
0.0001*
0.5129

*p<0.05

Table 4: Correlation between BMI with other variables by Karl Pearson’s correlation coefficient method.

Variables
Total physical
activity
Total work
Total transport
Total domestic
Total Leisure

Correlation between BMI with other variables
Total samples
Males
r-value
t-value
P value
r-value
t-value

P value

Females
r-value

t-value

P value

0.0468

0.5264

0.5995

-0.2388

-1.4959

0.1432

0.1993

1.8975

0.0611

-0.0351
-0.0012
0.1692
-0.0016

-0.3939
-0.0135
1.9267
-0.0182

0.6943
0.9893
0.0563
0.9855

-0.2988
-0.0673
-0.0358
-0.1199

-1.9044
-0.4104
-0.2177
-0.7349

0.0646
0.6839
0.8288
0.4670

0.0948
0.0279
0.3459
0.0685

0.8880
0.2607
3.4388
0.6405

0.3770
0.7949
0.0009*
0.5236

*p<0.05.

Table 4 shows the correlation between BMI with other
variables. Of the 128 students, 73% were with normal
BMI, 21% were overweight and 5% were obese. The
association between PA score and its domains with BMI
of students was found to be not significant (p>0.05), but
surprisingly in female students a significant positive
relationship was observed between key domestic and

BMI scores (r=0.3459, p<0.005). It means that total
domestic and BMI scores of female students are
depending on each other. Further, multiple linear
regression analysis was performed showed that total
domestic scores were significantly and positively
influencing on BMI scores of total students as shown in
Table 5.
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Table 5: Multiple linear regression of BMI with other variables.
Intercept
Total work
Total transport
Total domestic
Total leisure

Reg. coefficient
21.1357
0.0004
0.0001
0.0017
-0.0003

SE of reg. coefficient
0.6300
0.0003
0.0007
0.0005
0.0004

t-value
33.5488
1.2169
0.0836
3.5273
-0.7566

p-level
0.00001*
0.2270
0.9336
0.0007*
0.4514

R=0.3714, R²=0.1379, F(4,84)=3.3604 p<0.05, S, Std. error of estimate: 3.1223; *p<0.05.

DISCUSSION

Limitations

To support regular physical activity WHO recommended
at least 150 minutes of moderate intensity activity or 75
minutes of vigorous-intensity aerobic physical activity
throughout the week; which outweighs the health benefits
in preventing non communicable diseases resulting from
overweight and obesity.12 The ―WHO Global Strategy on
Diet, Physical activity and Health’’ calls upon
stakeholders to improve physical activity patterns at all
population levels.13 A review study concludes that
doctor’s health matters, which influences their clinical
attitudes towards physical activity. As medical students
have knowledge about the benefits of physically active,
they have an ethical obligation to care for the patient’s
health.14

As the study was conducted in one university, sample
size was small to generalise for all medical students.
Further questionnaires could have been included to
explore low physical activity pattern among female
students.

In our study medical students did not reach the
recommended level of physical activity which is in
accordance with several other studies.4-6,15 In the present
study the practice of domestic and leisure activity were
significantly low in females compared to males, as
reported by other studies.16-18 This substantially low
physical activity observed among females, is explained
by the influencing psychosocial variables among females
like self-efficiency, attitudes, perceived barriers, and
social support.19-22
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Abstract
Introduction: Osteoporosis is a disorder of the bones characterized by low bone mass.One out of three women in India suffers
from osteoporosis. Vitamin D deficiency prevails as an epidemic in India and a formidable issue. The present study was done to
estimate prevalence of osteoporosis rates among women and correlation of BMD with serum vitamin D and calcium levels.
Materials and Methods: The present retrospective study was conducted on162 women who attended orthopedic OPD at KLE’s
hospital, Belagavi.Cases were evaluated for serum 25 (OH) vitamin D, serum calcium and bone mineral density by DEXA (Lumbar
spine) scan.Data analyzed by SPSS version 20.
Results: Results of our study showed 54.3% of women were osteoporotic, 26.5% were osteopenic and 19.1% were having a normal
BMD. The highest hypovitaminosis D was seen in 60 above age group. There was a significant and positive correlation between
BMD scores with vitamin D (r=0.6644, p=0.0001) and calcium (r=0.5974, p=0.0001)at 5% level was observed. A statistically
significant association was found between age group and BMD (chi-square=14.9597, p=0.0004), and serum vitamin D status in
women (chi-square=11.8052, p=0.0189). Further, multiple linear regression analysis indicated, the influence of vitamin D and
calcium on BMD is positive and significant (t=35.2502, p=0.0001).
Conclusion: Serum vitamin D and calcium were the significant predictors of BMD in women. It was compelling to observe age
was an important factor for high prevalence of low BMD.Hence, prevention and early detection of hypovitaminosis D and
hypocalcemia is the key to reduce the incidence of osteoporosis among women.
Keywords: Bone mineral density, Osteoporosis, 25 hydroxy vitamin D, Hypocalcemia, DEXA scan.

Introduction
Osteoporosis is a specific term referring to a state of
reduced mass per unit volume of a mineralized bone
because of decreased bone proteins.1 According to
International Osteoporosis Foundation (IOF), one out of
three women in India suffers from osteoporosis.2 Low
bone density exhibits the main risk factor for
osteoporosis, other risk factor includes progressive age,
early menopause and reduced intake of calcium and
vitamin D along with lack of sunlight exposure.3,4 There
is an increased prevalence of osteoporosis among
postmenopausal women and the elderly.5 Nearly 30
percent of all postmenopausal women across globally
have osteoporosis. It is estimated that 50 percent of
women will be experiencing osteoporotic related
fractures.6
According to our knowledge few studies were done
on prevalence of osteoporosis in this part of southern
India. Reports of studies from Andhra Pradesh, Tamil
Nadu concluded that low dietary calcium intake and lack
of limited exposure to sunlight are associated with low
bone mineral density.7,8 Hence the present hospital based
study was done to estimate the osteoporotic, serum
vitamin D and calcium deficiency cases among women
of different age groups and correlation of BMD with
serum vitamin D and calcium levels.

Materials and Methods
The present retrospective study was conducted on
women, who visited orthopedic OPD under executive
health check-up at KLE Society’s Dr. Prabhakar Kore
Charitable Hospital, Belagavi, India, between 2014 and
2016. The total numbers of 252 cases were evaluated and
after fulfilling the selection criteria, 162 women case
reports were taken up for the study. Cases with renal
disease, malnutrition, thyroid, parathyroid diseases,
history of cancer, estrogen replacement therapy or
therapy with any other drug that affect skeleton like
steroids, anti-Convulsants and anticoagulants were
excluded. Further, based on age women were grouped
into three categories as 20-40 years (n=24), 41-59 years
(n=49) and > 60 years (n=89). The parameters for serum
25 (OH) vitamin D, serum calcium and DEXA (Lumbar
spine) scan reports were collected from the medical
record department.The study was approved by the
institutional ethical and research committee.
The serum 25 (OH) vitamin D and calcium samples
were estimated by chemiluminescent immunoassay and
Bis
(o-Aminophenoxy)ethane-tetra-acetic
acid)BAPTA method respectively on Roche/Hitachi cobas c
analyser. As per latest recommendation on serum
25(OH) vitamin D levels subjects were grouped as
vitamin D deficient with ≤ 20 ng/ml, insufficient with
21-29 ng/ml and sufficient with>30ng/ml.9,10 Bone
mineral density (g/cm2) measurement was estimated
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using DEXA scan of GE Wipro and Lunar densitometer
at lumbar spine (L1-L4 level). Subjects were divided as
normal T-scores of -1 or above, osteopenia with T- score
between -1.0 and -2.5 and osteoporosis with T-score of 2.5 or lower.2, 11
Statistical analysis was performed using the SPSS
Software, version 20.0 for windows. Continuous
variables were expressed as mean, median± S.D and
qualitative data were expressed in percentages. ChiSquare test was used to associate the parameters with age
groups. The correlation between continuous variables
was done by Karl Pearson’s coefficient correlation
method. p-value < 0.05 was considered as significant.
Results
In the present study, out of 162 women, 14.8% were
in 20-40 age groups, 30.2% were in 41-59 age groups
and 55% were in 60 above age group. Mean values for
BMD (g/cm2) was 0.91+0.21, 25(OH) vitamin D (ng/ml)
was 15.23+11.73 and Calcium (mg/dl) was 8.36+2.53.
However, maximum patients were osteoporotic (54.3%)
compared to osteopenia (26.5%) and normal (19.1%).
The association between age group and BMD status was
found to be statistically significant (chi-square=14.9597,
p=0.0004) as shown in Table.1

A statistically significant association was found
between age group and serum vitamin D status in women
(chi-square=11.8052, p=0.0189). Maximum patients
were vitamin D deficient (73.4%) compared to
insufficient (10.5%) and normal (16%) cases. Among
deficient cases (n=119), the highest number of patients
belonged to 60 above age group (n=74) as shown in
Table 2.
Table 3 shows the association of age groups with
serum calcium level among women. Calcium deficiency
cases were maximum (67.2%) compared with
hypercalcaemia (8.1%) and normal (20.3%). However,
the association between age groups and serum calcium
was found to be statistically significant (chisquare=11.069, p=0.0258).
Table 4 shows a significant and positive correlation
between BMD with 25 (OH) vitamin D (r=0.6644,
p=0.0001) and BMD with calcium (r=0.5947, p=0.0001)
at 5% level was observed. It means that the BMD, serum
25 (OH) vitamin D and serum calcium are dependent on
each other. Further, multiple linear regression analysis
indicated that serum 25 (OH) vitamin D and serum
calcium were the significant predictors of BMD in
women. It means that the influence of 25(OH) vitamin D
and calcium on BMD is positive and significant
(t=35.2502, p=0.0001) as shown in Table 5.

Table 1: Association between Age group and BMD in women
Age group
(n=162)
20-40
41-59
60>
Total

Normal
% Osteopenia
(T-score of (T- score
1 or above)
-1.0 to-2.5)
6
25
10
14
28.5
15
11
12.3
18
31
19.1
43

%

41.6
30.6
20.2
26.5

Osteoporosis
(T-score -2.5
or lower)
8
20
60
88

%

Total

33.3
40.8
67.4
54.3

n
24
49
89
162

%
14.8
30.2
55
100

Chisquare

p-value

14.9597

0.0004*

Chisquare

p-value

11.8052

0.0189*

*p<0.05
Table 2: Association between age group and serum vitamin D in women
Age
group
(n=162)
20-40
41-59
60>
Total

Deficient
(≤ 20 ng/ml)

%

Insufficient
(21-29
ng/ml)

%

Sufficient
(≥ 30ng/ml)

%

Total

16
29
74
119

66.6
59.1
83.1
73.4

4
6
7
17

16.6
12.2
7.8
10.5

4
14
8
26

16.6
28.5
8.9
16

n
24
49
89
162

%
14.8
30.2
54.9
100

*p<0.05
Table 3: Association between Age group and serum calcium in women
Age group
(n=162)
20-40
41-59
60>
Total

Normal
(8-11
mg/dl)
4
17
12
33

%

Hypocalcemia
(≤ 8 mg/dl)

%

Hypercalcemia
(≥ 11 mg/dl)

%

17.3
34.6
13.4
20.3

16
25
68
109

66.6
51.0
76.4
67.2

4
7
9
20

17.3
14.2
10.1
8.1

Total
n
24
49
89
162

%
14.8
30.2
54.9
100

Chisquare

p-value

11.069

0.0258*

*p<0.05

International Journal of Clinical Biochemistry and Research, October-December, 2018;5(4):501-504

502

Shadab S Rangrez et al.

Prevalence of osteoporosis, serum vitamin D and serum…

Table 4: Correlation between BMD with serum vitamin D and serum calcium in women by Karl Pearson’s
correlation coefficient method
Correlation between BMD with
Independent variables
r-value
t-value
p-value
25(OH) Vitamin D (ng/ml)
0.6644
10.4833
0.0001*
Calcium (mg/dl)
0.5947
8.3562
0.0001*
*p<0.05
Table 5: Multiple linear regression analysis of BMD by serum 25(OH) vitamin D and serum calcium in
women
Independent variable
Co-efficient
SE of co-effcient
t-value
p-value
Intercept
0.7241
0.0205
35.2502
0.0001*
25(OH) Vitamin D
0.0120
0.0011
11.2448
0.0001*
(ng/ml)
Calcium
0.0305
0.0212
8.7895
0.0001
*p<0.05
serum Calcium were the significant predictors of BMD.
The routine use of biochemical parameters like serum
Discussion
25(OH) vitamin D, serum calcium and DEXA scan
Osteoporosis is the general metabolic bone disease
would aid in the early diagnosis and prevention of
in clinical practice, its prevalence is incremental with the
osteoporosis and its related fractures. These findings
rise in ageing population and it is vital health problem
would help health professionals to create awareness
worldwide.12
about vitamin D deficiency among women.
In this hospital based retrospective study out of 162
women, maximum patients were osteoporotic (54.3%)
compared to osteopenia (26.5%) and normal (19.1%).
References
1. Ednezar J. Textbook of orthopaedic: geriatric
Similar study in Vellore, reported 48% prevalence of
orthopaedic. 4th edition. New Delhi: Jaypee publication;
osteoporosis among women.4 In our study there was
2010;668-69.
significant association found between age groups and
2. Assessment of fracture risk and its application to
lumbar spine- BMD. This indicated that as the age
screening for postmenopausal osteoporosis. Report of a
increases, there is a decrease in BMD status. In
WHO study Group, Geneva, World Health Organisation,
1994 (WHO technical Report series, No.
comparative studies, they concluded that age correlated
843).http://www.who.int/iris/handle/10665/39142.
with lower BMD values.13,14
3. Weinstein L S and Buckwater A J. Turek’s orthopaedics
The study showed the highest percentage of vitamin
Principles and their applications: Metabolic bone disease.
D deficiency were observed among women of more than
Osteoporosis: Scope and problem. 6th edition.
60 years age group. All the deficient individuals were
Philadelphia: Lippincott Williams & Wilkins;2005;202-6.
osteoporotic or osteopenic. A similar observation was
4. Kadam N, Chiplonkar S, Khadilkar A, Divate U &
Khadilkar V. Low bone mass in urban Indian women
reported by Harinarayan et al., the highest
above 40 years of age: prevalence & risk factors
hypovitaminosis D were seen in 60 above age group and
Gynecological endocrinology: the official journal of the
83.1% women were vitamin D deficient.7 In contrary to
International Society of Gynecological Endocrinology.
our study, A.P.S Narang concluded that there was no
2010; 26(12):919-17.
15
significance with age and vitamin D levels.
5. Rapuri PB, Gallagher JC and Haynatzka V. Protein
The correlation between serum calcium and serum
intake: effects on bone mineral density and the rate of
bone loss in elderly women. The American journal of
25(OH) vitamin D was found out to be significant and
clinical nutrition. 2003;77(6):1517-25.
the parameters were dependent on each other along with
6. Bock O and Felsenberg D. Bisphosphonates in the
BMD. There was a positive correlation between BMD at
management of postmenopausal osteoporosis–optimizing
lumbar spine and serum 25 (OH) vitamin D status. It was
efficacy in clinical practice. Clin Interv Aging.
evident that 25(OH) vitamin D status influenced BMD
2008;3(2):279-297.
7. Harinarayan C.V, Ramalakshmi T, Prasad UV &
positively. Similar findings were reported by many
Sudhakar D. 25 (OH) Vitamin D status in Andra Pradesh:
studies.16-20
Conclusion
In conclusion, the present study demonstrates the
prevalence of osteoporosis, vitamin D deficiency and
hypocalcemia cases were reported maximum among
women. It was compelling to observe age was an
important factor for high prevalence of low BMD and
vitamin D deficiency. Serum 25(OH) vitamin D and

8.

A population based study. Indian J Med Res.
2008:127(3):211-218.
Paul TV, Thomas N, Seshadri MS, Oammen R, Jose A,
Mahendri NV. Prevalence of osteoporosis in ambulatory
postmenopausal women from a semi urban region in
Sothern India. Endocrine practice: official journal of the
American College of Endocrinology and the American
Association of Clinical Endocrinologists.
2008;14(6):665-71.

International Journal of Clinical Biochemistry and Research, October-December, 2018;5(4):501-504

503

Shadab S Rangrez et al.

9.

10.

11.

12.

13.

14.

15.

16.

Holick MF. Vitamin D status: measurement,
interpretation, and clinical application. Endocrine
practice: official journal of the American College of
Endocrinology and the American Association of Clinical
Endocrinologists. 2009;19(2):73-78.
Bischoff-Ferrari HA, Giovannucci E, Willett WC,
Dietrich T, Dawson-Hughes B. Estimation of optimal
serum concentrations of 25-hydroxyvitamin D for
multiple health outcomes. Am J Clin Nutr. 2006;84(1):1828.
Kanis JA, McCloskey EV, Johansson H et al. European
guidance for the diagnosis and management of
osteoporosis in postmenopausal women. Osteoporos Int.
2013;24(1):23–57.
Hernlund E et al. Osteoporosis in the European Union:
medical management, epidemiology and economic
burden. Arch Osteoporos. 2013;8:136.
Anuburanjan M et al. Age-related proximal femur bone
mineral loss in South Inda in women: a dual energy X-ray
absorptiometry study. J Assoc Physicians India. 2001
Apr;49:442-445.
Shukla K, Sharma S, Gupta A, Raizada A, Vinayak K.
Current scenario of prevalence of vitamin d Deficiency in
ostensibly healthy Indian population: A hospital based
retrospective study. Indian journal of clinical
biochemistry: IJCB. 2016;31(4):452-457.
Narang A, Batra S, Sabharwal S, Ahuja S. 1,25Dihydroxycholecalciferol (1,25-(OH)2D3) levels in
osteoporosis. Indian journal of clinical biochemistry:
IJCB. 2004;19(2):111-113.
Narula R, Tauseef M, Iraqi A, Agarwal K, Agarwal A,
Arya A. Vitamin D deficiency among postmenopausal
women with osteoporosis. Journal of Clinical and
Diagnostic Research: JCDR. 2013;7(2):336-38.

Prevalence of osteoporosis, serum vitamin D and serum…

17. Batra Sameer, Yamin M, Sabharwal Sanjeev.
Relationship between vitamin D insufficiency in
osteoporosis and blood bone biochemistry. Indian journal
of orthopaedics. 2006;40(1):41–45.
18. Harinarayan Chittari V, Ramalakshmi Tirupati, Upadrasta
V Prasad, Desineni Sudhakar, Pemmaraju VLN
Srinivasarao, Sarma Kadainti VS, Tiruvenkata
Ethamakula G Kumar. High prevalence of low dietary
calcium, high phytate consumption, and vitamin D
deficiency in healthy south Indians. American Journal of
Clinical Nutrition. 2007;85(4):1062–1067.
19. Lips P, Duong T, Oleksik A, Black D, Cummings S, Cox
D, Nickelson T. A Global study of vitamin D status and
parathyroid function in postmenopausal women with
osteoporosis: baseline data from the multiple outcomes of
raloxifene evaluation clinical trial. The Journal of clinical
endocrinology and metabolism. 2001;86(3):1212–1221.
20. Ghannam NN, Hammami MM, Bakheet SM, Khan BA.
Bone mineral density of the spine and femur in healthy
Saudi women: relation to vitamin D status, pregnancy,
and lactation. Calcified tissue international.
1999;65(1):23–28.

How to cite this article: Rangrez S.S,
Hadimani C. P, Patil A. S. Prevalence of
osteoporosis, serum vitamin D and serum
calcium deficiency cases among women:
Ahospital based retrospective study. Int J Clin
Biochem Res. 2018;5(4):501-504.

International Journal of Clinical Biochemistry and Research, October-December, 2018;5(4):501-504

504

Case Report
Antenatally diagnosed upper moiety hydronephrosis in a child with ectopic
ureter: A case report
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ABSTRACT
An ectopic ureter is any ureter, single or duplex, that does not enter the trigonal area of the bladder. In a duplex system, the ectopic
ureter is inevitably the upper pole ureter. In males, the ectopic ureter always enters the urogenital system above the external
sphincter. The majority of ectopic ureters are detected through prenatal ultrasound imaging, even if the specific diagnosis is not
made until after birth. Radionuclide renal imaging remains the gold standard for renal functional assessment, and this is usually best
provided by dimercaptosuccinic acid imaging. The goals of therapy are the preservation of renal function; elimination of infection,
obstruction, and reflux; and maintenance of urinary continence. We report a case of a 6-month-old male child presenting with urinary
tract infection. The child was diagnosed to have had a cystic dilatation of the right upper moiety on antenatal ultrasonography
imaging.
Key words: Antenatal hydronephrosis, Duplex kidneys, Ectopic ureter, Obstructive uropathy, Prenatal ultrasound, Vesicoureteral
reflux

A

n ectopic ureter is defined as any ureter, single or duplex,
that does not enter the trigonal area of the bladder
[1]. In a duplex system, this ureter is inevitably the
upper pole ureter, presumably because of its budding from the
mesonephric duct later than the lower pole with incorporation
into the developing urogenital sinus [1]. In males, the ectopic
ureter always enters the urogenital system above the level of
the external sphincter or pelvic floor and usually enters into the
Wolffian structures, including vas deferens, seminal vesicles, or
ejaculatory duct. Male patients do not present with incontinence
but rather with infection and pain of the affected organs (testicles
and epididymis) [1]. Be it a single or duplex system, an ectopic
ureter invariably leads to severe hydronephrosis reflecting the
distal obstruction. This may lead to impaired renal development
even to the point that the affected segment may be nonfunctional
on functional assessment [2].
Rarely bilateral single-system ureter could be ectopic and may
be associated with a severely hypoplastic bladder and bilateral
renal abnormalities, typically dysplasia [3-5]. Some of these
children may be considered to have bladder agenesis owing to
the absence of a recognizable bladder structure, presumably
because of the absence of bladder work in utero [1]. The majority
of ectopic ureter can be detected on prenatal ultrasound imaging,
even if the specific diagnosis is not made. The abnormality on
prenatal scans prompts postnatal imaging, which will invariably
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determine the specific cause, lead to further studies, and permit an
adequate characterization of the condition [1]. We report a case of
a unilateral ectopic upper moiety ureter in a male child identified
on antenatal scans and managed postnatally.
CASE REPORT
A 20-year-old pregnant female presented to the department for
a normal checkup. Antenatal abdominal sonography done in the
female revealed a healthy fetus at the gestation age of 21 weeks.
The head circumference, abdominal circumference, and the
biparietal diameter were within normal range. Antenatal scan
repeated at the gestation age of 36 weeks revealed a slowdown of
the fetal growth and was on the 10th percentile. The amniotic fluid
was normal. The right kidney showed a well-defined anechoic
cystic area in the upper pole measuring 31 mm×31 mm×32 mm
(Fig. 1). The bladder was overdistended, and the left kidney
appeared normal. The mother was advised to have a post-delivery
ultrasonography of the newborn and to consult a pediatrician.
Postnatal ultrasonography of the 1-month-old male newborn
revealed a cystic swelling in the upper pole of the right kidney
measuring 24 mm×23 mm×23 mm. The lower half of the right
kidney appeared normal. Upper moiety ureter was markedly
dilated right up to the bladder. The child was started on oral
antibiotics by the consultant pediatrician. At the age of 3 months,
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a voiding cystourethrogram was done on the advice of a pediatric
surgeon, which revealed a Grade V vesicoureteral reflux (VUR)
on the right side. The child was continued on oral antibiotics. The
child developed two episodes of febrile urinary infection within
the next 3 months.
The child was brought to the pediatric urology services of
our hospital following the second episode of febrile urinary tract
infection. The child was poorly nourished and anemic. He was
admitted and started on injectable antibiotics. Magnetic resonance
urogram was done which revealed a complete duplex system on
the right side, with the upper moiety ureter opening beyond the
bladder neck into the urethra (Fig. 2a and b). The upper moiety
ureter was dilated and tortuous. The child underwent cystoscopy
which revealed the right upper moiety ureter opening beyond
the bladder neck, proximal to the verumontanum (Fig. 3a). The
lower moiety ureter on the right side opened into the trigone of
the bladder. Radionuclide studies revealed a functioning right
upper moiety, and hence, it was decided to preserve the upper
moiety. The child underwent open right ureteroureterostomy with
excision of the lower one-third of the right upper moiety ureter
(Fig. 3b). The post-operative period was uneventful.

Antenatally diagnosed upper moiety hydronehprosis

Figure 1: Antenatal ultrasonography at 36 weeks showing a welldefined cystic area in the upper pole of the right kidney measuring
31 mm×31 mm×32 mm

DISCUSSION
Congenital anomalies of the genitourinary tract are the most
commonly identified malformations on an ultrasonography
examination, with an incidence of 1–4 in 1000 pregnancies [6].
They represent 15–20% of all prenatally diagnosed congenital
anomalies [7], and obstructive uropathies account for the majority of
cases. It is well known that prenatal diagnosis improves the outcome
of the affected child because of early recognition and treatment of
these anomalies, preventing further renal damage and loss of renal
function. With the introduction of modern ultrasound screening
programs, about 60% of children having surgery for renal or urinary
tract problems in their first 5 years of life are identified by prenatal
ultrasound [8]. Duplex kidneys occur when the kidney is divided
into two separate pelvicalyceal systems, or moieties, with either
complete or partial duplication of the ureters [9]. The upper pole
ureter may end either in the bladder or ectopically into the vagina or
urethra. Ectopic ureter is frequently associated with dysplasia of the
upper pole. The lower pole ureter drains laterally into the trigone of
the bladder and is more prone to develop VUR [10].
Since the natural history of antenatally diagnosed duplex
kidneys is uncertain, it is common practice to prophylactically
treat the infant with antibiotics, to potentially reduce the risk of
complications, while the diagnosis is confirmed and severity of
any renal dysplasia is assessed. Whitten et al. [9] reported a 75%
accuracy of ultrasound to diagnose duplex kidneys in the fetus. The
authors concluded that accurate sonographic diagnosis of duplex
kidneys in the fetus was possible in a dedicated multidisciplinary
setting and that antenatal counseling and planning of postnatal
care for the infant could be made with a high degree of certainty.
Radionuclide renal imaging remains the gold standard for
renal functional assessment, and this is usually best assessed
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Figure 2: (a) Magnetic resonance (MR) urogram showing complete
duplication of the right ureter, the thin arrow shows the normal sized
lower moiety ureter, and the thick arrow shows the upper moiety
dilated ureter, (b) MR program reveals bladder with the upper and
lower moiety ureters at the level of trigone and bladder neck

a

b

Figure 3: (a) Cystoscopy reveals the opening of the upper moiety
ureter beyond the bladder neck. (b) Exploration reveals the normal
sized lower moiety ureter and the dilated upper moiety ureter

by dimercaptosuccinic acid (DMSA) imaging [1]. The function
of the affected upper pole is the principal focus; however, the
function of the other renal moieties must also be determined,
particularly if there is lower pole reflux or hydronephrosis of
any unit [1]. The endoscopic evaluation of an ectopic ureter is
a must as most cases of ectopic ureters would eventually come
to operative intervention, and concurrent endoscopic evaluation
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is important if not essential [1]. It may be difficult to localize an
ectopic ureteral orifice endoscopically at times.
The goals of therapy should be clearly defined and factored
into the clinical decisions. These goals are the preservation of
renal function; elimination of infection, obstruction, and reflux;
and maintenance of urinary continence [1]. For an ectopic ureter
associated with a duplicated system, the primary concern is the
preservation of functional renal parenchyma if at all possible. This
goal is achieved by correcting obstruction and preventing reflux
with its risks of renal parenchymal damage from infection [11].
Incase of an ectopic ureter, conservation of renal parenchyma and
function is of prime importance and can be achieved by a common
sheath reimplantation or ureteroureterostomy performed either
at the upper end or lower end of the ureter. The decision-making
for renal parenchymal preservation is largely empirical, and there
are few objective criteria to indicate how much residual function
is worth preserving [1]. The surgery can be performed both by
open or laparoscopic means. Laparoscopic procedures do offer
reduced morbidity with less post-operative pain, earlier return of
gastrointestinal function, less hospitalization, and presumably a
quicker return to work for the parents [12].
CONCLUSION
Radionuclide renal imaging remains the gold standard for renal
functional assessment, and this is usually best provided by DMSA
imaging. The goals of therapy are the preservation of renal
function; elimination of infection, obstruction, and reflux; and
maintenance of urinary continence. Upper pole removal using a
partial nephrectomy or heminephrectomy of a duplex system is
typically the preferred treatment when there is clearly no function
in the upper pole and if there is concern about how effective a
drainage procedure may be because of massive dilation.
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ABSTRACT
Anterior urethral valve (AUV) is identified to be a common source of congenital obstructive lesion of the anterior urethra. Up to
80% of children with AUVs develop bladder dysfunction, bladder instability, hyperreflexia, diminished compliance and capacity.
We report a case of an unusual presentation of a child with AUV and diabetes mellitus.
Key words: Anterior urethral valve, Nocturnal enuresis, Pretreatment azotemia, Urinary tract obstruction

A

nterior urethral valve (AUV) is known to be a common
cause of congenital obstructive lesion of the anterior
urethra [1]. This condition is often found in association
with a large anterior urethral diverticulum, and the valve itself
results in obstructing the urinary flow [2]. The embryology of
AUV is not clear and may represent a faulty union between
urethral mucosa and the epithelium of the fossa navicularis.
A rupture of dilated bulbourethral glands has also been suggested
as an etiology [3]. The valves may be located at the bulbar urethra,
the penoscrotal junction, or the penile urethra [4].
Children with AUV present clinically at different ages depending
on the severity of the obstructive process. Symptoms may consist
of poor urinary flow, post-void dribbling and mild incontinence,
significant bulging of the distal penis, palpable bladder with
obstruction or even renal insufficiency, and urinary tract infections
[5]. Diagnosis is usually made after a careful examination of
the external genitalia, and compression of the distal shaft may
result in expressing of urine as seen in a diverticulum. A voiding
cystourethrogram (VCUG) is required to confirm the diagnosis
and may demonstrate a dilated anterior urethra with proximal signs
of chronic obstruction, including bladder diverticula and massive
vesicoureteral reflux (VUR). Up to 80% of children with AUVs
develop bladder dysfunction, bladder instability, hyperreflexia,
diminished compliance, and capacity [6]. Pretreatment azotemia,
VUR, and urinary tract infection together increased the risk of poor
renal outcome in these children [7]. Children with milder and more
subtle presentation usually have preserved renal function, and the
outcome is better than that in posterior urethral valves, with 78%
of patients having a normal renal function after treatment [7]. We
report a case of an unusual presentation of a child with an AUV.
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CASE REPORT
A 13-year-old male child presented to the pediatric urological
services with a chief complaint of secondary nocturnal enuresis
for 3 months. The child was diagnosed to have juvenile diabetes
mellitus at the age of 5 years, and since then, he was on injectable
insulin. The child had other symptoms of poor flow, post-void
dribbling, and incomplete emptying of the bladder. The child
was conscious, normal-built with normal intellectual abilities.
Clinical examination did not reveal any abnormal findings before
voiding, during voiding, and after voiding. His systemic including
neurological examination was also normal.
On investigation, serum creatinine was found to be 1.67 mg%
and blood hemoglobin was 10.8 g%. Ultrasonography revealed
bilateral hydronephroureterosis with significant post-void
residue. Uroflowmetry showed a maximum urinary flow rate of
3.8 ml/s (Fig. 1), voided volume of 68 ml, and post-void residue of
276 ml. Magnetic resonance imaging showed bilateral moderate
hydronephroureterosis, tortuous ureters, and distended and
elongated bladder with multiple diverticula (Fig. 2). Cystometry
revealed a poorly complaint bladder with an obstructive flow
(Fig. 3).
The child was taken up for the cystoscopy to rule out mechanical
obstruction to the flow of urine. Cystoscopy revealed an epithelial
bulge (Fig. 4) in the proximal bulbar urethra arising from the floor
(ventral) and becomes prominent, whenever pressure was applied
on the lower abdomen. No obvious opening could be made out.
The bulge was punctured using a hook electrode and cutting
current. The puncture was extended to open the bulge, releasing
turbid contents. An 8 Fr catheter was introduced for 48 h. The
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Figure 1: Uroflowmetry showing a maximum urinary flow rate of
3.8 ml/s

Unusual presentation of anterior urethral valve in a child

Figure 3: Cystometry revealed poorly complaint bladder with
obstructive flow

Figure 4: Cystoscopy revealed an epithelial bulge

Figure 2: Magnetic resonance (MR) imaging showing bilateral
moderate hydronephroureterosis, tortuous ureters, and distended
and elongated bladder with multiple diverticuli

turbid contents were sent for culture and revealed the growth of
Escherichia coli which was sensitive to most antibiotics. The
child received antibiotics for 15 days.
Postoperatively (1 week later), the serum creatinine came
down to 1.3 mg% and the child voided with good flow following
the removal of the catheter. Currently, the child is on regular
follow-up for the past 6 months. The child is voiding well and did
not have any episodes of urinary tract infection.
DISCUSSION
AUV is a rare but well-known congenital anomaly [2]. It can
occur as an isolated entity or in association with a proximal
diverticulum, probably representing a spectrum of the disease.
AUV and diverticula can cause severe obstruction, whose
repercussions on the proximal urinary system can be severe
and important. The clinical examination in these children
often detects a highly distended bladder and lumbar mass. It is
very important to observe during the act of micturition, more
particularly, so as to observe diverticula or deformation of the
penis or the appearance of a penoscrotal swelling, with post-void
dribbling. Pressure on this swelling enables the emptying of its
urinary contents.
The child in our report presented with lower urinary tract
symptoms with nocturnal enuresis of recent origin being the
most bothersome symptom. Moreover, the child was a known
case of juvenile diabetes mellitus which made us think in terms
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of neurogenic diabetic vesicopathy or dysfunctional voiding
syndrome. Children with juvenile diabetes can present with
similar symptoms. This overlay of symptoms can confuse
the diagnosis. It is better to evaluate these children in detail
including urodynamic studies and visual imaging with
cystoscopy. This child had no penile/penoscrotal swelling or
abnormality. It was the findings on cystometry that made us
look further for an obstructive cause. The appearance of a
mucosal swelling in the proximal bulbar urethra clinched the
diagnosis in this child.
VCUG is the diagnostic investigation of choice in the
diagnosis of an AUV. It would reveal a dilated or elongated
posterior urethra, a dilatation of the anterior urethra, a thickened
trabeculated bladder, a hypertrophied bladder neck, VUR, and
urethral diverticula. The urethra appears dilated proximal to
the valve and narrowed distal to it on VCUG. A valve may be
demonstrated on retrograde urethrogram as a linear filling defect
along the ventral wall, or it may show a dilated urethra ending in
a smooth bulge or an abrupt change in the caliber of the dilated
urethra on VCUG [8]. VCUG may also reveal an associated
anomaly in addition to demonstrating the valve. Urethroscopy
usually helps in confirming the diagnosis. The treatment includes
the destruction of the valve by electrocautery or by a resecting
hook [9,10].
CONCLUSIONS
Congenital AUV is an uncommon but important cause of
intravesical lower urinary tract obstruction. Clinical presentation
depends on the severity of obstruction. Occasionally, they may
present with unusual symptom of nocturnal enuresis and may not
have the telltale sign of abnormal penile swelling.
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Abstract
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Introduction
Ectopic kidneys are defined as those that fail

to migrate to theiq, normal position during the
embryo's life. Th6,most common lyPe of this

conditions.is the pelvic kidney, whereby- theorgan
remains in the pelvic cavity. The renal pelvis is
anteriorly located and presents with a myriad of
abnormal vessels originating from both the aorta
and the iliac arteries [1]. The incidence of ectopic
pelvic kidney occurring on one side is estimatecl to
be 1 out of 2200-3000 newborns, whereas in a solitary
pelvic kidney it is 1 in 22000 [2]- ln most patients

ihe condition remains undiagnosed throughout
their life [3]. The diagnosis is only made followrng
the onset of Ureteropelvic Junction Obstruction
(UPJO), with or vvithout stone forrnation' UPIO is
O Red Flower Publication Pvt. Ltd.

one of the most common conditions, occurring in
22% to 37% of cases of pelvic Kidney' Exact cause
is not knowry but could occur because of a true UPJ
cause, or it may be either because of malrotation
and/or high ureteral insertion [2].

UPJO in an ectopic kidney Presents with a
wide spectrum of disorders, varying from renal

dysplasia to severe obstruction- This could
titei get complicated by urinary stones t4].

The ectopic kidney is quite often associated rvith
other congenital malformations such as skeletal,

cardiovascular, pulmonary and genital system

malformations (cryptorchidism, hypospadias).
Rokitansky-Mayer-Kuster-Hauser syndrome is
frequently seen in girls with ectopic kidnevs [5]'
In this studv we rePort our series of patients with
UPIO in a pelvic kidney. In this study we report
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kidneY.

Materials &

of the patients in our series had a solitary pelvic
kidneY'

In twelve of these patients, it was decided to go
2)'
ahead with laparosiopic pyeloplasty (Figure

Methods

Decision of chotsing laparoscopic option was basetl
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yrs. Underu'ent pyeloplasty for a
was
p"elvic ectopic kidney. Pain in lower abdomen
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.oted in all

the

21".7xc,tt

the most conunon presenting symptom Pain rvas
colicky in nature and occasionally was dull aching'

Mass/swelling in lower abdomen was the

,".o.,1

I

Ljlscussron

The actual incidence of simple renal ectopia

mostcommonpresentingsymPtom.Feverwithamongautopsyseriesvariesfromlin500tol
in 12d0, [1]with an average occurrence of about
chills,pyuriaanddysuriaireretheothersymptoms.
in 900 w'ith nil signi{icant difference betn'een
In two females a diagnosis of ovarian cyJt r'vith l
se\es [1 ]' Clinicallv' rerral ecttrpia is trtore
thrwere taken up fo,
torsion was made

u.Tfr,l".,o

exploration [6]. On exiloration the.cystic
were made out to be clilated renal pelvis,

1.rio.,,

abciomen

comrrronly cliagriosecl irr fen.rales because they are
mol'e apt to unciergo uroradiologic evali-ration for

Dept. urinary tract in{eition (UTI) a.d/or associated
genital anomalies [1]' The ectopic kidney is more
of Urologv for furthlr management. One of th"re
fommonly seen on the left side' Pelvic ectopia
patients was pregnant and was managJ u'ith
has been estirnatecl to occur in 1 of 2100 to 3000
double J (D]) stenring till the encl of h", pr"gnurt.v
she "Ylt^P^tY [1] A solitary ectopic kidrrey occurs inare
The other patient rirderwent DJ stenting"as
kidneys
'
o t 22,000 autopsies [1 ]. Bilaterar ectopic
had pyuria.

was closed and the

f"ii"""

referied to the

1

deveioped fever and

Abdominal sono graphy delineated cysticrnasses'
with contents being clear and the ipsilateral kidney
beir-rg absent in ils normal pogitiol' Cornputed
tomigrapt y (CI) revealed the dilated pelvicalyceal

,vut"il *ittl tf,e kidney situated in the ectopic
position. Three of thesi patients had associated

i'enal calculi in the drlated collecting system' None
Fig. 2: I-aparoscopic pvcloplast-v

situated
Fig. 1: CT showing dilated pelvicalyceal r'r'ith kidner'
position.
in ectopic

Fig' 3: open Pyebp'asr'v'
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more rarely observed and account for only 1,0% of
all patients with renal ectopia [1].

The classification of ectopia is based ofl the
position of the kidney within'the retroperitoneum.
the pelvic kidney opposite the sacrum and the
kidneys below tf," o"rii. bifurcation are the most
comnion sites of ectopia; the lumbar kidney resides
near the sacral promontory in the iliac fossa and
anterior to the iliac vesseis, rnd the abdominal
kidney is above the iliac crest and is adjacent to
the second lumbar vertebra [L]. The lengih of the
ureter usually conforms to-the positiJn of the
kidney; the uieter is occasionauy iighuy torfuous
but it is rarely red.undant. The ,rrut"r-,.rrrrtly enters
the bladder tn the ipsilateral side with iti orifice
positioned normally, except for those unusraal
cases wittr ectopic ureters [8].

Aron et al [12] reported on a case of LPJO in an
ectopic pelvic kidney u/herein they performecl an
endopyelotomy.Theauthorsopinedthatantegrade
end_opyelotomy was a safe and effective treatment
Ufl obstruction associated with pelvic kidney.

l3r
N?yy3' et.al [13] reported on successful use of
robotic.ass.istecl technology to treat a case of UPJO
with calculi in an ectopic pelvic kidney in a 55 year
old male.-In our series laparoscopic approach was
treating uPJo in an ectopic pelvic

:Y:t*ttl-:
i275o( of the cases

A pelvic kidney has

[14].
li.dney
th'e renal pelvis facing anteriorly with a numbgr
of renal,vessels originating from aorta and iliac
vessels' It becomes difficult to approach the UPJ as
the space is less'

Conclusions

The ectopic kidney is no more susceptible to
disease than the orthotopic kidney, except for the
Ectopic kidney is an abnormal localization
development of hydro- nephrosis or stones [9]. of a kidney due to a developmental anomaly.
This may be a result of the anteriorly placed pelvis Ectopic pelvic kidneys present a large spectrum of
and malrotation of the kidney, which may impair symptoms. UP| obsh'uction with/without stones,
drainage of urine from a high insertion of the ureter remains the major cause of concern in these patients.
tothepelvisotanomalousvasculaturethatpartially Surgery remains the major form of treabnent in
obstructs one of the major calyces

or the upper

ureter. h'r addition, there rnay be an increased

risk

these patients with UPJO. Laparoscopic approach
seems a useful opfion for the treahnent UPJO.
Laparoscopic approach to ectopic pelvic kidneys

of injury from blunt abdominal trauma, because
the low-lying kidney is not protected by the rib with

UPJO is feasible, saf'e and effective.

cage [9].

Traditionally pelvic kidneys and their

anomalies

were approached through the open surgical
approach. Open surgery for pelvic kidney
the tever or ctmrort io ti," opl.uting

reduces ,

surgeon,.*q

the introduction of laparoscopy, the benefits of
minimally invasive surgical approaches has been
extended to pelvic kidneys too Gupta et al [10.l
assessed the ieasiblity and sarery .f r^pu.o'.Jiil
approadr to pelvic kidneys for both ablative as well
as reconstructive surgery' six patietrts with pelvic
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Abstract
Intratubular Germ Cell Neoplasia (ITGCN) is the precursor lesion for invasive testicular germ
cell tumors of adolescents and young adults. ITGCN is diagnosed by testicular biopsy, and has
an appearance similar to that of seminoma. The abnormal germ cells are larger than normal
spermatogonia, have large hyper-chromatic nuclei with prominent nucleoli, and contain abundant
cytoplasm with conspicuous cell borders. Orchiectomy is the main treatment approach in those with
unilateral ITGCN and a contralateral normal testicle; those with an atrophic, poorly functioning
testis; and those with oligospermia and ITGCN who are pursuing assisted reproductive techniques.
In patients with a solitary testicle, treatment for ITGCN needs to be weighed against the resultant
infertility and dependence on exogenous testosterone following orchiectomy. We report a case of a
43 year old male presenting with a right sided testicular swelling, which was diagnosed to be Intratubular germ cell tumor on histopathological examination.
Keywords: Intratubular germ cell neoplasia; Testicular intraepithelial neoplasia
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Testicular tumors or neoplasms of the testis constitute a diverse group of tumors, of which more
than 95% originate from the germ cells and hence called as Germ Cell Tumors (GCTs) [1]. These are
further broadly categorized as seminoma and Non-Seminoma Germ Cell Tumors (NSGCT) because
of differences in natural history and treatment. Germ cell tumors are rare tumors, accounting for 1%
to 2% of cancers among men [1].
There are four well-established risk factors for testis cancer: cryptorchidism, family history of
testis cancer, a personal history of testis cancer, and Intratubular Germ Cell Neoplasia (ITGCN) [1].
ITGCN (which is also referred to as carcinoma in situ) is a precursor lesion, and most GCTs arise
from them. ITGCN is present in adjacent testicular parenchyma in 80% to 90% of cases of invasive
GCT and is associated with a 50% risk of GCT within 5 years and 70% within 7 years [2-4]. 5% to 9%
of patients with GCT, have ITGCN within the unaffected contralateral testis [3,5]. ITGCN consists
of undifferentiated germ cells that appear similar to seminoma and are located basally within the
seminiferous tubules. The tubule usually shows decreased or absent spermatogenesis, and normal
constituents are replaced by ITGCN. The presence of ITGCN in an orchiectomy specimen in men
with testis cancer does not have any prognostic implications with regard to the risk of relapse [6].
We report a case of a 43 year old male presenting with a right sided testicular swelling, which was
diagnosed to be Intra-tubular germ cell tumor on histopathological examination.

Case Presentation
A 43 year old male presented to the Uro-oncological services of the hospital with complaints of
painless swelling of the right testis of 4 months duration (Figure 1a). On clinical examination, the
right testis was non tender, firm to hard in consistency and enlarged to a size of 5 cm × 4 cm × 4
cm. Serum tumor markers were evaluated and were within normal ranges, Serum alpha fetoprotein
2.49 ng/ml, Beta human chorionic gonadotropin 0.778 mIU/ml and lactic dehydrogenase 167
U/L. Ultrasonography of the scrotum revealed a tumor in the right testes with multiple tiny cystic
areas. CT revealed a bulky right testis measuring 5.8 cm × 4.7 cm × 5.0 cm, with an ill-defined
heterogeneously enhancing mass within it and dilated vessels along the spermatic cord (Figure 1b).
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Figure 3: 3a) Sheet like arrangement of neoplastic cells with surrounding
lymphocytes (High Power View (40x)), 3b) Neoplastic cells filling up the
tubules (Low Power View (10x)), 3c) Neoplastic cells resembling seminoma
like germ cells (High Power View (40x)).

Figure 1: 1a) Right sided enlarged testis, 1b) CT scan of the scrotum
showing an enlarged Right testis in comparison with the Left Testis.

a high percentage of cases of ITGCN-U. It appears as membranous
(predominantly) and cytoplasmic positivity. Non-neoplastic
spermatogenic cells are almost always PLAP negative [4].
The population that needs to be screened for ITGCN-U is
controversial [10] and includes

1)

All patients with a history of unilateral testis cancer,

2) All patients with somato-sexual ambiguity and a Y
chromosome,
3) Patients with presumed Extragonadal Germ Cell Tumors
(EGCT) and

Figure 2: 2a) Gross appearance of the high orchiectomy specimen, 2b)
Gross appearance of the Cut section of the testis.

4)

In view of the history and clinical examination, it was decided
to perform a right sided high inguinal radical orchidectomy (Figure
2a and 2b). The testicular specimen was sent for histopathological
examination. Gross examination of the testis, revealed an 8 cm
testis with 9 cm long spermatic cord. Histopathological examination
revealed the tubules filled with small and intermediate sized cells. The
tubules showed thickened walls, the stroma in between the tubules
contained numerous dilated blood vessels and edematous stroma
(Figure 3a-3c). Moreover this patient had normal blood biomarkers
and on immunohistochemistry the tumor cells expressed CD117 and
immuno-negative to plap.

These tumors are usually asymptomatic, unless associated with
invasive lesions, and are diagnosed on microscopic examination
of a testicular biopsy specimen. Testicular biopsies detect ITGCN
with a high rate of sensitivity. A marked cytogenetic anomaly, the
isochromosome of the short arm of chromosome 12 [i (12p)], has
also been demonstrated in ITGCN lesions adjacent to testicular germ
cell tumors [4].
The treatment of ITGCN remains controversial with opinions
divided between watchful waiting, chemotherapy, radiation or
orchiectomy. With the exception of surveillance, the remaining three
treatment modalities put patients at significant risk for infertility,
hypogonadism, or both. The decision to proceed with a certain
treatment modality has to be individualized based upon specific
risk factors as well as patient wishes. Unlike chemotherapy and
radiotherapy, orchiectomy is the most definitive treatment with the
highest success rate and is the main treatment approach for three
patient populations: those with unilateral ITGCN and contralateral
normal testis; those with an atrophic testis; and those with infertility
and unilateral ITGCN [11].

Discussion
Skakkebaek [7,8] was the first to report on the presence of
atypical germ cells in the testes of two infertile men and speculated
that these cells represented the pre-invasive phase of testicular cancer.
ITGCN has been known by several names including carcinoma in
situ, seminoma in situ and gonocytoma in situ, and all are considered
inappropriate. The right term that is most widely applied now is
intratubular germ cell neoplasia, unclassified type (ITGCN-U) [9].
ITGCN-U consists of enlarged cells with clear cytoplasm that
are aligned along the basal portion of the seminiferous tubules
[9]. The nuclei are round, significantly larger than those of
spermatogonia (mean diameter 9.7 mm vs. 6.5 mm, respectively),
and are hyperchromatic with prominent nucleoli. The nuclear
membranes are thickened and irregular. Mitoses may be frequent
and can be atypical but are often not conspicuous [4]. Sertoli cells,
but not spermatogonia or more mature spermatogenetic cells, are
characteristically intermingled with ITGCN-U but show luminal
displacement. Adjacent seminiferous tubules may be completely
normal and show intact spermatogenesis [4]. Two or more forms of
intratubular germ cell tumors may coexist, usually ITGCN-U with
either intratubular seminoma or intratubular embryonal carcinoma
[4]. Immunostaining discloses Placental-Like Phosphatase (PLAP) in
Remedy Publications LLC.

Less strongly, patients with a history of cryptorchidism.

Conclusion
Most, if not all, germ cell tumors of the testis evolve from a
common neoplastic precursor lesion i.e. the intratubular germ cell
neoplasia. It is defined as the presence of malignant germ cells within
the seminiferous tubules. Orchiectomy is the treatment of choice in
patients with unilateral ITGCN, and low-dose radiation is efficacious
in patients with bilateral ITGCN.
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An Interesting Case of a Butcher Who
Attempted to Cut His Neck
N R Ankale,1 R S Mudhol,2 Rajesh Radhakrishna Havaldar, 1 Anju Singh 1
ABSTRACT
Introduction
Cut throat injuries are well recognized in homicide but less recognized in suicides. The incidence of suicide is increasing
worldwide owing to the more stressful strenuous lifestyle and other risk factors like substance abuse. Suicide by incising one’s
own throat is associated with hesitation marks whereas homicidal wounds are not.
Case Report
We present an interesting case of a suicidal cut throat of the victim being a butcher who was on alcohol abstinence since 3
days with severe injuries of supraglottic larynx and cricopharynx, surprisingly without any evidence of hesitation marks. He
underwent immediate neck exploration and suturing of the injured structures without the need of a tracheostomy.
Discussion
A multidisciplinary approach by Otolaryngologists, Psychiatrists, Intensivists, and Anaesthetists is required in the effective
management of these victims. A thorough proper early assessment can totally avoid the need of tracheostomy which is
recommended in practice, hence preventing complications arising out of this unnecessary but advocated procedure..
Keywords
Neck Injuries; Suicide; Treatment Outcome

S

uicide is an act of taking one’s life. Cut throat
injuries are defined as incised injuries or those
resembling incised injuries in the neck, inflicted by
sharp objects. In the present scenario, the incidence of
suicide is gradually increased worldwide owing to the
more stressful strenuous lifestyle and other risk factors
like substance abuse. This may result from accident/
suicide/ homicide and they are potentially life-threatening
as many vital structures are present in this area.
Case Report
42 year old male butcher presented to the casualty
with lacerated cut wound in the neck allegedly using a
butcher’s knife.
He was a chronic alcoholic since 15 years abstaining
for past 3 days.
He was semiconscious, afebrile having tachycardia
and was intubated in the casualty through the neck
wound. (Fig. 1)
The neck had a laceration of about 7-8cm, clean,
with extensive soft tissue injury and haemorrhage

with exposed thyroid and epiglottic cartilage. No other
injuries were noted. Surprisingly, no hesitation marks/
scars were present. (Fig. 2)
Patient was HBsAg positive. His preoperative
haemoglobin was low, hence intraoperative blood
transfusion was given.
On table, nasotracheal intubation was performed and
a nasogastric tube was passed. Then the neck could be
adequately exposed for repair. Intraoperatively, injury
to the right lamina of thyroid cartilage, tear in anterior
wall of cricopharynx, and a full thickness horizontal cut
in the epiglottis was noted. Extensive tears in platysma,
sternoscleidomastoid and infrahyoid muscles at the level
of the thyroid cartilage were seen. (Fig. 3) Hence it was
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Fig. 1. Intubation through the neck wound

Fig. 2. Cut throat without hesitation marks

Fig. 3. The soft tissue injuries

Fig. 4. Immediate post-operative photograph

Bengal Journal of Otolaryngology and Head Neck Surgery Vol. 26 No. 3 December, 2018

An Interesting Case of a Butcher Who Attempted to Cut His Neck

in zone II of neck injuries (Roon and Christensen’s
classification).
The wound was washed thoroughly with povidone
iodine and hydrogen peroxide. Suturing was done for
each anatomical structure in layers after debriding the
exposed cartilage. The vocal cords were visualised and
found to be intact. The perichondrium of the thryroid
cartilage and epiglottis were sutured respectively.
Subsequently, cricopharynx was repaired in layers for
the mucosa, muscle and perichondrium. Carotid artery
was unaffected bilaterally. Bleeding left superior thyroid
vein was ligated. Minor bleeders in the neck were
cauterised. The external laryngeal nerve was unexposed
in the surgical field. Hemostasis was achieved and neck
drain was inserted. Soft tissue, subcutaneous tissues
and skin were closed in layers using 3-0 polyglactin
(Vicryl®) and 4-0 monofilament nylon (Ethilon®)
respectively. (Fig. 4)
Postoperatively, the patient maintained saturation
well without any oxygen/ external support. The
patient pulled his nasogastric tube spontaneously in
the postoperative period, hence had to be kept on IV
fluids and Total Pareneteral Nutrition by the Intensivist.
He was monitored closely in the ICU and anti-suicidal
measures were taken along with injections containing
Calcium Pantothenate, Cyanocobalamin, Nicotinamide,
Pyridoxine, Riboflavin, and Thiamine as active
ingredients and injection haloperidol 5mg every 8th
hourly as per Psychiatrist’s advice. He was started on
Injection Meropenem, Sulbactum for 5 days followed
by Injection Amoxycillin-Clavulanate for 10 days.
Gastroenterology, Neurology and Neurosurgery opinion
was sought and was managed conservatively.
On postoperative day 3, drain was removed and on day
5, he was extubated successfully. He had a good cough
reflex and voice quality. Nasogastric Tube was inserted
using direct laryngoscope and feeds and medications
were continued as per psychiatrist and dietician.
On postoperative day 8 he underwent suture removal
and wound was healthy. He underwent daily compression
dressings of the neck till postoperative day 14.
On postoperative day 14 the nasogastric tube was
removed and the patient was started on sterile water
and clear liquids.

224

He was started on soft diet from post op day 15.
The postoperative period was uneventful and he was
discharged.(Fig. 5)
Discussion
Suicide is one of the ten leading causes of death in the
world with about one million deaths recorded annually.1
After a thorough literature search using PubMed,
EMBASE, Google Scholar, we came to a conclusion
that cut throat injuries are less commonly reported in
literature and suicidal cut throat injuries are very rare.
No clear incidence rate has been documented anywhere.
Often it is committed by individuals suffering from a
mental illness; therefore it can be used as an index of
mental health in a community.2 The socio demographic
factors are of particular interest in this case as it has
been seen according to a study done by De et al that
males accounted for about 86.06% of the cases.3 People
coming under the non-waged workers group are more
commonly affected.4 This is more commonly observed
amongst the males since they are the breadwinners in
most of the families. They tend to get mentally affected

Fig. 5. The wound healed uneventfully
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when they are not able to make both ends meet and
that provokes them to take the extreme step.5 Alcohol
consumption as seen in our case is also a prevalent
factor and the ease of availability of the weapon such as
rope, knife or gun acts as a catalyst in accelerating the
process of being a victim to suicide.2
When suicidal cut throat injuries occur, a collective
effort from the Otolaryngologist, Anaesthesiologist,
Intensivist and Psychiatrist is needed to obtain a
successful outcome.6
Neck is a Pandora’s box with many structures like
neurovascular bundles, larynx, trachea, esophagus and
the spinal cord. Injury to any of these structures leads to
life threatening emergencies for the otolaryngologists.
The injuries are varied and depend upon the pattern,
site, and depth of the cut on the neck.2
According to Roon and Christensen’s classification,7
neck injuries are divided into 3 anatomical zones:
Zone I – area between the clavicles and the inferior
margin of cricoid cartilage. Structures include vertebral
and proximal carotid arteries, major thoracic vessels,
superior mediastinum, lungs, esophagus, trachea,
thoracic duct and spinal cord.
Zone II – area from the inferior margin of cricoid
cartilage to the angle of mandible. The carotid and
vertebral arteries, jugular veins, esophagus, trachea,
larynx and spinal cord are found in this zone.
Zone III – area located between the angle of the
mandible and the base of the skull. It includes the carotid
and vertebral arteries, pharynx and spinal cord.
Unlike Zone II, Zones I and III are protected by bony
structures making Zone II more vulnerable to injuries.
Most of the zone II injuries are associated with laryngeal
injures which was present in this case as well.
In this case that we are reporting, as soon as the victim
arrived at the casualty, the anaesthesiologist secured the
airway, the otorhinolaryngologist assessed the injury
and surgically repaired the severed tissues with the aim
of restoration of breathing, swallowing and phonation
and the psychiatrist along with intensivist provided
adequate care and supervision. This is consistent with
what has been advocated by Adoga.2
While securing an airway, orotracheal intubation is

preferred ideally in the awake patient which is followed
by the insertion of a tracheostomy tube through the
transected portion of the trachea if a transection is
present. Few are of the opinion that this could be
dangerous as it can damage the already injured larynx
or increase the chances of aspirating vomitus, blood or
secretions.8 There are also reports that in severe airway
compromise, the use of flexible fibreoptic laryngoscope
to intubate the trachea following a cut throat injury
can be done9 but in our case a gentle attempt to insert
the tube through the orotracheal route was done with
minimal manouvering from the external neck wound.
Zone II injuries are usually easily managed with neck
extension provided there is no contraindication.10
According to Iseh K.R et al, pharyngeal,
hypopharyngeal and laryngeal mucosal lacerations
should be repaired within 24 hours.11-13 This patient
presented to us within 6 hours and hence the outcome
was better after primary repair, as the time elapsed
before repair of layngeal mucosal lacerations has an
effect on both airway stenosis and on voice restoration,14
hence an additional procedure of tracheostomy which is
advocated by many was avoided successfully.
Pharyngocutaneous fistula is a feared complication
in such a situation. Care must be taken to prevent
this complication while carrying out pharyngeal/
hypopharyngeal repair. This needs good knowledge of
the anatomy of the neck and meticulous approximation
of tissues and the use of a nasogastric tube as was
inserted in our case, so as to avoid oral feeding for a
period of 7-10 days.2
Above all, we need to focus on the prime motive
of the patient which leads to this state. Mental health
intervention by identifying the disorders like depression,
substance abuse which was alcohol dependence in
our case, schizophrenia etc. needs to be addressed
appropriately.
Even after discharge from otorhinolaryngological
care, individuals should be closely followed and
supervised in order to prevent another attempt which
may lead to death in approximately 25% cases according
to a study done by Amadasun.15
Conclusion
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Suicidal cut throat injuries account for a sizeable number
of deaths and hence is an important cause of morbidity and
mortality. A thorough proper early assessment can totally
avoid the need of tracheostomy which is recommended
in practice, hence preventing complications arising
out of this unnecessary but advocated procedure. Such
injuries can be managed adequately with the help of
endotracheal intubation reserving tracheostomy only
in case of dire emergencies. This case demonstrates
the importance of early presentation, immediate and
timely management by the intensivist, anaesthesiologist
and the otolaryngologist in close collaboration with the
psychiatrist to offer a successful outcome to the patient
and also the need to promptly identify the triggering
factor for the condition and address the same.
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Editorial

Treatment of long coronary lesions with single stent:
BioMime Morph sirolimus‑eluting tapered coronary stent
system
The success of interventional cardiology practice lies in its
ability to reduce the severity of disease and to extend and
improve the quality of life in patients with coronary artery
disease.[1] Treatment of complex lesions in coronary arteries
with tapered shape remains challenging due to high‑risk and
vessel‑stent diameter mismatch. Although interventional
cardiologists try to avoid the problems of mechanical
mismatch between the stent and coronary artery, it becomes
a particular concern in cases where arterial diameter changes
to a significant degree over the length of a coronary lesion.
Such diameter changes are commonly encountered due to
natural tapering of coronary artery or due to a need to deploy
a stent from parent vessel into its narrower branch.[2]
Angiographic data suggested that left anterior descending
(LAD) and right coronary arteries (RCA) taper approximately
14% and 9%, respectively, along their lengths.[3] A study
analyzed tapered coronary anatomy, 1 cm proximal as well as
distal to the stenosis, in 100 consecutive coronary arteries.
They observed that 23% of the arteries had ≥1 mm taper
and 19% arteries had a 0.5–0.99 mm taper. Such a tapered
coronary anatomy poses a significant challenge during
percutaneous coronary intervention, especially in long
coronary lesions.[4]
Currently available balloon‑expandable stents exhibit
limitations such as stent malapposition, conformability, no
self‑adjustment to tapered lesions, stent overexpansion,
stent underexpansion, edge dissection, and immediate
vascular injury while treating long lesions in tapered coronary
arteries.[5] A novel dedicated long‑tapered drug‑eluting
stent (DES) may overcome these challenges of deploying
stents in coronary arteries with the tapered shape.[6] The
long‑tapered DES is particularly designed to resolve length
and tapering issues of long and diffusely diseased segments.
The tapered stent provides better safety approach over
overlapping stents and also saves the time of intervention
cardiologist as well as the cost of patients.[7,8]
BioMime Morph™, Meril Life Sciences, India, is the world’s
first commercialized tapered DES system intended to deal
with the aforementioned unmet clinical needs for long and

tapered lesions without any change in core stent design.
The purpose of this system is to deploy the stent into the
coronary arteries such as LAD and RCA with de novo lesions
of ≤56 mm lengths. It is possible to treat multiple blockages
of the tapered coronary artery as well as the long length
lesions with the implantation of the single BioMime Morph
long sirolimus‑eluting stent (40–60 mm). This stent is used
to position in the proximal, mid, and distal segments of
the diseased coronary artery with adaptability to artery
anatomy, i.e., vessel conformability, homogenous radial
force, mechanical stress, and stent‑arterial wall ratio along
the stented segment. Furthermore, this stent has features
such as flexibility, vessel wall coverage, and deployment
accuracy to ensure lesion coverage. This long and tapered
stent system allows the interventional cardiologist to safely
expand the stenosed segment to the diameter of the artery. It
is mounted on a long and tapered percutaneous transluminal
coronary angioplasty balloon catheter, especially designed
to suit the tapered artery.
Safety and efficacy of the BioMime Morph have been
documented in real‑life patients. Recently, Valero et al. shared
their experience of treating coronary lesions (a long and
diffuse disease with >48 mm of length or multiple tandem
lesions with >48 mm of total length) with 60 mm‑long
BioMime Morph. Deployment of the stent was achieved
in 92% cases despite unfavorable anatomical conditions. It
should be noted that no major adverse cardiac event was
observed in a median follow‑up of 275 days.[6] Similarly, the
use of long sirolimus‑coated stents demonstrated safety and
efficacy in long lesion of the coronary arteries with lower risk
of repeated revascularization of the target lesion and other
adverse cardiovascular events.[8] Moreover, the technical
feasibility of BioMime Morph stent has been documented
for the treatment of long diffused lesions in patients with
chronic total occlusion.[7]
However, the efficacy of the BioMime Morph stent has
not been yet documented in clinical conditions such as
unresolved vessel thrombus at the lesion site, coronary artery
reference vessel diameters <2.25 mm or >3.50 mm, lesion
length >56 mm, lesions located in saphenous vein grafts,
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lesions located in unprotected left main coronary artery,
ostial lesions, lesions located at a bifurcation, previously
stented lesions, excessive tortuosity proximal to the lesion,
recent acute myocardial infarction, or evidence of thrombus
in the target vessel and in‑stent restenosis.

5.
6.

CONCLUSION

7.

The novel BioMime Morph long‑tapered sirolimus‑eluting
stent is designed to treat de novo long lesions in native
coronary arteries with tapered anatomy.
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Abstract
Background: Studies estimating the Tobacco- specific nitrosamines, (TSNA’s) which are the strongest carcinogens in the saliva of
tobacco users and tobacco quitters, are limited.
Objectives: To assess and compare the levels of N- nitrosamines (NNN, NNK) in the saliva of tobacco chewers and non -chewers
including those who have quit the habit of tobacco use.
Methods: The study included 120 patients who were divided into three groups of 40 each: Group I- Smokeless tobacco chewers
Group II- Tobacco chewers who have completely stopped the habit at least 2 weeks prior to sample collection and
Group III- non-chewers. The salivary levels of two tobacco specific nitrosamines; NNN & NNK levels were estimated in the three study
groups. Statistical analysis was done by Kruskal– Wallis, one-way analysis of variance (ANOVA) test, Mann-Whitney U test. (p-value <
0.05 was considered to be statistically significant)
Results: In Group I, the mean level of NNN was 651.84 ± 359.78 and mean level of NNK was 168.32 ± 131.83. In Group II, the mean
level of NNN was 119.52 ± 95.05 and mean level of NNK was 42.78 ± 43.19. In Group III, the mean level of NNN was 3.44 ±6.55 and
mean level of NNK was 1.98 ± 3.68. There was a statistical difference in the 3 groups with respect to mean levels of NNN and NNK.
Conclusion: The study indicated that salivary tobacco-specific nitrosamines are elevated in tobacco chewers. Saliva can be used to detect
TSNA’s and screen for TSNA’s during each patient’s de-addiction process.
Keywords: NNK; NNN; Saliva; Smokeless Tobacco; Tobacco-Specific Nitrosamines (TSNA’s).

1. Introduction
The use of tobacco is one of the greatest threats to health worldwide today. Since pre-historic times, tobacco and betel nut
chewing habits have existed. Tobacco-specific nitrosamines
(TSNA’s) are the most prevalent strong carcinogens in smokeless
tobacco products and are widely believed to play a causative role in the occurrence of oral cancer in people who use these
products. (GTAS 2009-2010) Studies have shown that saliva of
tobacco chewers contains significant amounts of carcinogenic
TSNA’s and that their concentrations can vary widely. (Hoffman
& Adams 1981) Therefore this study was an attempt to use saliva
to determine and compare exposure to TSNA’s (NNN, NNK) in
tobacco chewers, non chewers and in persons those who have quit
the habit of tobacco use by measuring these compounds in saliva.
The aim of the study was to assess and compare the levels of Nnitrosamines (NNN, NNK) in the saliva of tobacco chewers and
non- chewers including those who have quit the habit of tobacco
use.

2. Subjects and methods
2.1. Source of data
Patients visiting the Department of Oral Medicine, Diagnosis and
Radiology at KAHER’s KLE V.K. Institute of Dental Sciences,
Belagavi were included in the study after obtaining an informed
consent. The study was approved by the Ethical and Research
Committee of KAHER’s K.L.E. VK Institute of Dental Sciences,
Belagavi.

2.2. Methods of collection of data
The study included 120 patients which were divided into three
groups of 40 each and the sampling method which was
implemented was ‘Simple random sampling’.
Group I - Tobacco chewers (Persons chewing any smokeless form
of tobacco)
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Group II- Tobacco Chewers who had completely quit the habit at
least 2 weeks prior to sample collection
Group III –Patients who had no tobacco consumption habit
Patients fulfilling the following criteria were included in the
studyPatients aged 18 years or above who were tobacco chewers with
or without gutka chewing, patients who had no tobacco habit and
patients who had quit the tobacco habit at least 2 weeks prior to
sample collection
The patients who were excluded from the study were those using
smoked tobacco products, suffering from salivary gland disorders
or taking any medications which compromised salivary gland
function and medically compromised patients. The
armamentarium included face mask, gloves, kidney tray, mouth
mirror, guaze, tweezer and a sterile container (Fig 1)
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Subjects were made to rinse with a plain glass of water to remove
loosely adherent debris from the teeth. Whole unstimulated saliva
was collected by asking the patient to spit into a sterile, open
mouthed, labeled, plastic container for 10 minutes. The saliva
was collected and 2M sulphamic acid (4 parts saliva: 1 part sulphamic acid) was added to which 1ml 10 N-NaOH was added as
preservative. (Fig. 3)

Fig. 3: Reagents for Saliva Preservation.

The samples were then immediately transported on ice packs to
the biochemical laboratory at KAHER’S Dr. Prabhakar Kore’s
Basic Research Centre, Belagavi and stored at -20oC till further
analysis.

2.4. Sample preparation
Fig. 1: Armamentarium Used for Clinical Examination and Collection of
Saliva.

One ml of saliva was taken to which was added 2 ml of
Acetonitrile (ACN). (Fig. 4)

After obtaining a detailed case history and performing clinical
examination, each study subject was explained the details of the
study and saliva collection procedure. Informed consent was obtained before obtaining the saliva samples.

2.3. Collection and storage of saliva samples
The subjects were asked to refrain from eating and drinking at
least one hour prior to giving their saliva samples. They were
made to sit comfortably erect in the dental chair and allow the
saliva to collect in the floor of mouth for 3-5 minutes and the
morning sample was collected. The patient was also enquired
about the consumption of any liquid, foodstuffs and alcohol 12
hours prior to sample collection. The samples of whole
unstimulated saliva were collected by spitting method. (Fig. 2)
Fig. 4: Reagents Used for Estimation of Nitrosamines by GCMS.

Fig. 5: Precision Scale for Weighing Samples.
Fig. 2: Collection of Unstimulated Saliva by Saliva Spit Method.
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Fig. 7: Gas Chromatography with Mass Spectrometry (GC-MS) – Agilent.
Fig. 6: Cyclomixer for Vortexing.

The mixture was vortexed for 90 seconds. (Fig. 5 and 6)
The solvent was evaporated at room temperature and 500 µ L
of acetonitrile was added before injecting into Gas
chromatography with mass spectrometry (GCMS). (Fig.7).

This extraction procedure was carried out at ICMR, Regional
Medical Research Centre, Belagavi.

Fig. 8: Procedure for Extraction of NNN/NNK from Saliva (Sugandha, Joshi Et Al. 2015).

Standards for NNK and NNN were obtained from Sigma
Aldrich, USA. 10 mg of each was dissolved in 25 ml of ACN to
obtain 400ppm of Stock A. The calibration curves for both the

standards were established by plotting peak areas, (Area under
curve- AUC) against their respective concentrations. The samples
were sent on ice packs to Jawaharlal Nehru Centre for Advanced
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Scientific Research, Bangalore (JNCASR) for analysis of NNN
and NNK estimation in saliva by Gas Chromatography with Mass
Spectrometry (GC-MS) (Pic.7)

2.5. Quantification of NNN and NNK using GC-MS instrumentation
The GC-MS analysis was performed on Agilent chromatographic
system consisting of a quaternary pump, manual injector, degasser
and dual λ UV absorbance diode array detector. The built in GCMS-solution software system was used for data processing.
Chromatographic separation was achieved on a C18 100A
phenomenex column (Luna, 5µm, 4.6 × 150mm).

2.6. Chromatographic conditions
Mobile phase consisting of ACN in 1M Ammonium Acetate
(NH4OAC) buffer, water with glacial acetic acid and ACN was
used for separation (70:20:10) in low pressure gradient mode
with injection volume 20 µL.
Flow rate 0.4 mL/min and detection wavelength of 229 nm
was set for analysis. The retention time was within 13 minutes
for both the standards.

2.7. System stability
The system stability test was assessed by three replicate injections
of the standard solutions at a particular concentration. The peak
areas were used to evaluate repeatability of the method and its
peaks were analyzed for resolution.
The results obtained were represented as parts per billion (ppb)
and/or ng equivalent per gram saliva sample.

2.8. Statistical analysis
A statistical significant difference was present between the three
groups of tobacco chewers, quitters and non-chewers as calculated
using Kruskal–Wallis test, one-way analysis of variance (ANOVA) test. Pair-wise comparison of three groups with respect to

Age groups
Group I
20-29yrs
5
30-39yrs
12
40-49yrs
15
50+yrs
8
Total
40
Chi-square=33.5946 p=0.0001*
Mean age
43.43
SD age
13.49
*p<0.05.

NNN & NNK was done by Mann-Whitney U test. The p-value
of less than 0.05 was considered to be statistically significant.
(p value <0.05) Correlation of nitrosamine levels with frequency
and duration of tobacco chewing was done with the help of t
test.

3. Results
In this study the salivary tobacco specific nitrosamines were estimated from 3 groups which were tobacco chewers, tobacco quitters and non-chewers.
In Group I, 77.50% were male tobacco chewers and 22.50% were
females. Out of 40, 31 were male tobacco chewers and 9 were
female tobacco chewers. In Group II (40) i.e. quitters, there were
75% males (30) and 25 %( 10) females. In Group III, 73.33%
were males and 26.67% were females. All 3 groups showed male
predominance. (Table 1).
Table 1: Distribution of Males and Females in Three Study Groups
GenGroup
Group
Group
To%
%
%
%
der
I
II
III
tal
77.5
67.5
73.3
Male
31
30
75
27
88
0
0
3
Fe22.5
32.5
26.6
9
10
25
13
32
male
0
0
7
10
Total
40
100
40
40
100
120
100
0
Chi-square=1.1028 P = 0.5751

The distribution of persons by age groups using Chi-square test
was done. (p-value was statistically significant.) In Group I,
12.50% were in the mean age of 20-29 years, 30% were in mean
age of 30-39 years, 37.50 were in mean age of 40-49 years, and
20% were in mean age of 50+ years. In Group II, 17.50 % were in
mean age of 20-29 years, 17.50% were in mean age of 30-39
years, 40% were in mean age of 40-49 years and 25 % were in
mean age of 50+ years. In Group III, 31.67% were in mean age of
20-29 years, 19.17 % were in mean age of 30-39 years, 32.50 %
were in mean age of 40-49 years and 16.67% were in mean age of
50+ years. (Table 2).

Table 2: Distribution of Patients in Three Study Groups by Age Groups
%
Group II
%
Group III
12.50
7
17.50
26
30
7
17.50
4
37.50
16
40
8
20
10
25
2
100
40
100
40
45.23
14.75

32.13
10.93

%
65
10
20
5
100

Total
38
23
39
20
120

%
31.67
19.17
32.50
16.67
100

40.26
14.28

The prevalence of Gutka and slaked lime consumption was higher in Group I and a consumption of Pan, tobacco was higher in Group II.
(Figure 9).
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9
9

40.0%
3
30.0%
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7

20.0%

3
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6
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Gutka, Pan, Tobacco
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Gutka, Slaked lime
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Tobacco, Pan, slaked lime

Fig. 9: Comparison of habit of tobacco consumption in groups I and II.

A comparison of duration of tobacco consumption in Groups I and II was done by t test. The Group I depicted a mean of 17.55 ± 9.90
years of tobacco consumption and Group II showed a mean of 15.25 years ± 9.11 years. (p- Value is not significant) (Figure 10).

20.00

17.55
15.25

18.00
16.00

Mean value

14.00

9.90

9.11

12.00
10.00
8.00
6.00
4.00
2.00
0.00
Group I

Group II
Mean

SD

Fig. 10: Comparison of Duration of Tobacco Consumption in Groups I and II.

A mean frequency of tobacco consumption in Groups I and II was estimated by t test. (Figure 11)
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Fig. 11: Comparison of Group I and Group II with Respect to Frequency of Tobacco Consumption.

The frequency of tobacco consumption was 6.6 ± 2.8 years in
Group I and was 6.5 ± 2.7 years in Group II. The range of quitting
the tobacco habit was 9.60 years with a mean of 2.48± 1.84.
(Table 3)
Normality is a measure of concentration equal to gram equivalent
weight per litre of solution. NNN and NNK levels in three study
groups do not follow a normal distribution in Kolmogorov

Smirnov test. Therefore, the non-parametric tests were applied.
(Table 4)
A comparison of NNN values was done in 3 groups with a mean
of 651.8 in Group I.
(Figure 12).

Table 3: Summary of Duration of Quitting the Habit in Group II (in Years)
Value
0.40
10.00
9.60
2.48
1.84
0.21

Summary
Minimum
Maximum
Range
Mean
SD
SE

Table 4: Normality of NNN and NNK Levels in Three Study Groups by Kolmogorov Smirnov Test
Group I
Group II
Group III
Z-value
P-value
Z-value
P-value
Z-value
0.9660
0.3080
1.3620
0.0490*
2.3720
1.1500
0.1420
1.4110
0.0370*
2.4010

Variables
NNN
NNK

651.8
700.00
600.00

Mean value

500.00
400.00

300.00
119.5

200.00

56.9

13.9

100.00

3.4

0.00
Group I

Group II

Mean

Group III

SE

Fig. 12: Comparison of Three Study Groups with NNN Levels.

1.0

P-value
0.0001*
0.0001*
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A comparison of NNK values was done in 3 groups with a mean of 168.3 in Group I. (Figure13).

200.00

168.3

175.00

Mean value

150.00
125.00
100.00
75.00

42.8
20.8

50.00

6.8

25.00

2.0

0.6

0.00
Group I

Group II
Mean

Group III
SE

Fig. 13: Comparison of Three Study Groups with NNK Levels.

Groups
Group I
Group II
Group I
Group III
Group II
Group III
*p<0.05.

3
Group I
Group II
Group I
Group III
Group II
Group III
*p<0.05.

Table 5: Pair Wise Comparisons of Three Study Groups with NNN Levels by Mann-Whitney U Test
Mean
Median
SD
Mean rank
U-value
Z-value
651.84
589.39
359.78
58.80
119.52
95.05
87.67
22.20
68.00
-7.0437
651.84
589.39
359.78
60.50
3.44
0.00
6.55
20.50
0.00
-7.6980
119.52
95.05
87.67
60.50
3.44
0.00
6.55
20.50
0.00
-7.6980

Table 6: Pair Wise Comparisons of Three Study Groups with NNK Levels by Mann-Whitney U Test
Mean
Median
SD
Mean rank
U-value
Z-value
168.32
131.78
131.83
52.54
42.78
25.12
43.19
28.46
318.50
-4.6332
168.32
131.78
131.83
60.50
1.98
0.00
3.68
20.50
0.00
-7.6980
42.78
25.12
43.19
60.38
1.98
0.00
3.68
20.63
5.00
-7.6499

The pair-wise comparison of 3 study groups with NNN level was
done by Mann- Whitney U Test with a statistical significant p
value between all three groups. The Group I revealed mean of
NNN of 651.84 ± 359.78. The Group II depicted a mean of NNN
of 119.52 ± 87.67. The Group III showed a mean of NNN of 3.44
± 6.55 (Table 5).
The inter-group comparison of 3 study groups with NNK scores
was done by Mann- Whitney U test. The Group I depicts a mean
of NNK of 168.32 ± 131.83.The Group II revealed a mean of
NNK of 42.78 ± 43.19. The Group III revealed a mean of 1.98 ±
3.68 with a statistical significant p value in all 3 groups. (Table 6).
The present study showed that there was significant elevation in
salivary NNN and NNK levels in tobacco - chewers. The levels of
NNN and NNK values can be detected in the saliva of tobacco
quitters.

4. Discussion
The use of tobacco is one of the greatest threats to universal health
today. Tobacco chewing and smoking are significant risk factors
of potentially malignant lesions and cancer of oral cavity in India.
(GTAS 2009-2010) Studies have shown that the saliva of
tobacco- chewers contains significant amount of TSNA’s and
that its concentration can vary widely. (Hoffman & Adams 1981)
Assessment of TSNA’s and their metabolites in saliva, urine and

P-value
0.0001*
0.0001*
0.0001*

P-value
0.0001*
0.0001*
0.0001*

serum has proven to be extremely useful in estimating human
exposure to this carcinogen. (IARC 2004) There is extensive
literature on detection of urinary metabolites of NNK, whereas
research on levels of TSNA’s in saliva of tobacco chewers and
quitters and it’s co-relation with cancer and potentially malignant
lesions is limited. Nitrosamines are enzymatically converted to
unstable electrophilic intermediates (ultimate carcinogens)
which can react with nucleophilic centers in cellular
macromolecules. (Stepanov et al. 2006) Brunnemann (Brunemann
et al. 1986) reported high levels of tobacco-specific nitrosamines
in tobacco used in betel quid. Nair (Nair, Bhide et al. 1986) found
high levels of tobacco-specific nitrosamines (TSNA’s) in Indian
population chewing tobacco and creamy snuff. Studies have
demonstrated that exposure to substantial amounts of carcinogenic
tobacco-specific nitrosamines through use of smokeless tobacco
products remains a major health hazard. (Stepanov et al. 2006)
Nicotine metabolites have been detected in serum and urine of
tobacco users but studies using saliva are sparse. There are no
studies comparing presence of TSNA’s in tobacco users, those
who have quit tobacco use and non-users.
Our study showed a male predominance of tobacco use. Similar
findings have been reported in literature. (Sinha 2001, Joshi 2010,
GTAS Indonesian report & Patil 2013) The males and females
were distributed to 3 study groups of tobacco chewers and nonchewers by Chi-square test and there was male predominance.
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According to the National Report of Global Adult Tobacco
Survey conducted in India, the current prevalence of smokeless
tobacco and smoked forms of tobacco use is 25.9 and 27.2%,
respectively. (GTAS-2 2016-2017) There are wide varieties of
smokeless tobacco products available in India. Majority of
these contains tobacco leaves, lime, areca nut, additives, spices,
and tannins in varying concentrations. In Karnataka, the use of
Gutka and paan is most prevalent. As tobacco is cultivated in
Karnataka, it has one of the highest numbers of tobacco consumers in India. (Tobacco Institute of India fact sheets)
In this study, two tobacco specific nitrosamines NNN and NNK in
saliva were studied in all the 3 groups and the arithmetic means
and standard deviations of NNN and NNK levels were calculated.
Statistical analysis was performed using Kruskal Wallis test and
ANOVA test. The Group I showed a mean NNN level of 651.84 ±
359.78 ppb. The Group II showed a mean NNN level of 119.52 ±
87.67 ppb. In Group III, the mean NNN level was 3.44 ± 6.55 ppb.
The Group I showed a mean NNK level of 168.32 ± 131.78 ppb.
The Group II revealed a mean NNK level of 42.78 ± 43.19 ppb.
The Group III showed a mean NNK level of 1.98 ± 3.68 ppb. The
intergroup comparison revealed a statistically significant
p value < 0.05. These NNN and NNK levels were higher than
previously reported levels in the saliva of tobacco users; with
concentrations of 57–420 ppb of NNN and up to 96 ppb of NNK
(Hoffmann & Adams 1981) and 37–225 ppb of NNN and 0–61
ppb of NNK (Palladino et al. 1986) However, Brunnemann et al.
have reported NNN levels of 115-2610 ppb and up to 201 ppb
NNK levels in the saliva of snuff dippers. (Brunemann, Hornby
1987) The higher levels of TSNA’s f o u n d in the present study
may be attributed to the greater number of chewers using lime
with tobacco. It has been reported that alkaline pH produced
due to lime is conducive due to the leaching out of TSNA’s.
Also in Karnataka the use of Gutka and pan is most prevalent.
Bhide et al. (1986) reported a higher content of total Tobacco
specific nitrosamines (TSNA’s) in saliva of chewers of tobacco
with lime than did chewers of betel quid with tobacco. There are
no studies detecting the levels of nitrosamines in persons who
have quit the tobacco habit. Tobacco metabolites (cotinine and
NNAL) are also detectable in urine of tobacco smokers and quitters. Similarly NNN and tar have also been detected in the urine of
smokers. (Maciej et al. 2011) However, N- nitrosamines have also
been detected in selected human physiological fluids (blood, urine
and gastric contents) and in people who were fed experimental
meals containing fish or beef in combination with spinach and
vegetable juice. (Lakritz et al. 1982) This was found to contribute
to elevated levels of circulating N-nitrosamines in even healthy
people who did not use tobacco at all. Circulating and salivary
nitrosamines may also be found in passive smokers and individuals who are exposed to environmental smoke. (Stepanov & Jensen
et al. 2006, Hecht et al. 2008, Kavvadias et al. 2009 & Maciej et
al. 2011) The present study revealed that the persons without
tobacco habit (Group III) had a mean of NNN of 3.44 ± 6.55 and a
mean of 1.98 ± 3.68 of NNK levels in saliva. Since Nnitrosamines have been detected in healthy individuals, due to
dietary and environmental factors, our findings in Group III can be
considered normal.
However, this finding has to be correlated with dietary history and
history of chronic exposure to passive smoking and exposure to
any other environmental smoke. The levels of TSNA’s found in
the saliva of tobacco chewers in the present study were higher
than other studies reported probably because manufacturers in
the west have substantially reduced the TSNA’s concentrations
in finished smokeless tobacco products. Similar measures need
to be adopted in developing countries like India.
Saliva is an effective diagnostic tool and carries many advantages
over blood; (1) Saliva collection doesn’t require highly trained
personnel, (2) Saliva collection is non-invasive and painless, (3)
the samples are safer to handle, (4) the samples are easier to ship
and store, (5) saliva does not clot and requires less manipulation
than blood. (Yoshizawa et al. 2013) Salivary secretions contain
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factors that inhibit the infectivity of HIV, resulting in extremely
low or negligible rates of oral transmission.
(Yoshizawa et al.2013) Various salivary biomarkers like lactate
dehydrogenase, matrix metalloproteinase, Ki67 and cyclin D1
have been detected in oral cancer. (Hamzany et al. 2015) Recently
survivin (Jasiwal & Goel 2015) and interleukin-6 (Santolia &
Gupta et al. 2016) have been detected in saliva of oral cancer
patients, also there are studies detecting the levels of salivary
cotinine (Kulza et al. 2012) and serum cotinine (Asha & Dhanya
2015) in chewers and smokers. The greatest disadvantage of using
this method as an aid in tobacco de-addiction is feasibility and
availability of resources. The equipments (GCMS; LCMS)
required for estimation of salivary TSNA’s are currently housed in
centres of basic sciences research and engineering institutes.
Transporting samples for each visit during the de-addiction
counselling program would incur great costs.
Further research should be conducted on salivary nitrosamines in
tobacco chewers and quitters in large sample sizes. Detection of
salivary nitrosamines could be used as an effective aid to
determine abstinence from tobacco during the de-addiction
process. Due to the varied advantages of using saliva as a
diagnostic tool, many researchers are investigating saliva for
detection of wide variety of diseases. It has also shown potential to
replace serum/blood/urine and other body fluids in diagnosis of
diseases. Future research can also be directed towards developing
handheld devices like a lab-on-chip device for chair-side use.

5. Conclusion
The present study clearly shows an increase in salivary
tobacco specific nitrosamines (TSNA’s) NNN and NNK in
tobacco- chewers and tobacco-quitters. The levels of these
metabolites in patients who have quit tobacco use are lower than
the active tobacco- users. The levels of TSNA’s found in the saliva of tobacco-chewers in the present study were higher than other
studies reported probably because manufacturers in the west
have substantially reduced the TSNA’s concentrations in finished smokeless tobacco products. Similar measures need to be
adopted in developing countries like India. Also people in India
use a large amount of slake lime with tobacco which contributed to higher levels of TSNA’s. It has been reported that alkaline
pH produced due to lime is conducive to the leaching out of
TSNA’s. And in Karnataka the use of Gutka and pan is also most
prevalent.
Saliva can be used to detect TSNA’s and screen for TSNA’s during each patient’s de-addiction process. At present this is not feasible because of lack of availability of laboratory equipment for
routine screening.
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ABSTRACT
Context: Psychosomatic disorders are the consequences of harmful effects that result from psychological inﬂuences on the organic control of
tissues. Oral changes are signiﬁcant indicators in psychosomatic patients.
Aim: To determine the incidence of oral diseases in patients with psychosomatic disorders and to assess the correlation between oral changes and
psychological characteristics among these patients.
Subjects and methods: The present study included 250 psychosomatic patients who reported to Department of Psychiatry. The prevalence of oral
diseases was assessed. The patients who used psychotropic drugs were excluded from the study. The levels of anxiety and depression were assessed
by Hamilton Anxiety Depression Rating Scale
Statistical analysis Used: The association between levels of depression and dental problems, comparison between dental problems in males and
females was assessed by Chi- square test.
Results: It was found that psychological changes may play a role in certain oral diseases. The prevalence of oral ﬁndings in psychosomatic patients
were as follows: Periodontal problems-37.8%; bruxism and Myofascial Pain Dysfunction Syndrome (MPDS) - 17.2%; burning mouth syndrome13.2%; recurrent aphthous ulcers- 12.8%; xerostomia- 10.40%; and oral lichen planus- 9.6%. The occurrence of lichen planus was higher in
patients with higher levels of anxiety and depression. The association between oral changes and levels of depression was statistically signiﬁcant (p0.0001).
Conclusion- Anxiety and depression play a signiﬁcant role in the occurrence of oral changes, and are possibly the initiators itself. The results
revealed that there was a signiﬁcant co- relation between the psychological characteristics and oral diseases.

KEYWORDS
Psychosomatic disorder, Oral diseases, Hamilton Anxiety Depression Rating Scale, Oral Lichen Planus.
Introduction:
Psychiatric disorders are increasing in adult population representing
nearly 10 % of global diseases. Oral changes with psychosomatic
aetiology are a group of disorders long known in medicine. They are
insufﬁciently investigated subgroups of psychosomatic diseases.1 The
body and mind greatly inﬂuence each other. Diseases interact between
the body and the mind. The oral mucosa is highly reactive to
psychological inﬂuences.2

dentistry. A general dentist should be competent to identify patients
with oral psychosomatic disorders and refer them to specialists for
treatment. In their daily practice, dentists frequently encounter patients
showing signs of different mental disorders, such as anxiety, fear and
various forms of neuroticism.3 In the Indian context, only few studies
have explored the relationship of psychological diseases with oral
changes. Therefore this study was undertaken to investigate oral
ﬁndings in patients with anxiety and depression in Belagavi city.

In some cases oral diseases may be direct expression of emotions or
conﬂicts, while in other instances lesions of the oral cavity may be
indirect result of emotional problem. 3 Mouth is directly or
symbolically related to major human instincts and passions.3 The
mental or emotional factors may act as a risk factor that could inﬂuence
the initiation and progression of oromucosal diseases. Psychosomatic
disorders are the consequences of harmful effects that result from
psychological inﬂuences on the organic control of tissues 3. The most
common factors are stress, anxiety and depression. A wide spectrum of
psychiatric disorders affects oral and paraoral structures but
unfortunately they remain unrecognized because of the common and
limited nature of their presenting features.

Methodology
Subjects of either sex who were diagnosed with psychosomatic
disorders at the Department of Psychiatry were included in the study
after obtaining an informed consent. 250 subjects were randomly
selected by lottery method Ethical clearance was obtained from the
Ethical committee. The subjects included in the study were patients
with stress, anxiety and depression, patients above 18 years of age and
who were willing to participate. The patients with neurocentric
disorders, medically compromised patients and patients not willing to
participate in study were excluded from the study. The levels of stress
and anxiety were evaluated by Hamilton Anxiety Depression Rating
Scale. (Figure1). The oral examination was done by a single examiner
and the diagnosis was done by clinical observation. Many observers
were not included. The general population was not included as it was a
cross-sectional study involving the psychosomatic patients with stress,
anxiety and depression.

Emotional and psychological factors can disturb a wide variety of
hormonal, vascular and muscular functions, all of which may produce
peripheral changes varying from pain, disturbance in jaw movement,
xerostomia and ulcerations.3 Many of the disorders which are believed
to be of psychosomatic character still do not have sufﬁcient
explanation of their aetiology, or it is considered to be multicausal or
even idiopathic. Due to changes in lifestyle there has been an increase
in number of people being diagnosed with “Oral Psychosomatic
Disorders” where oral lesions are predominant．This brings an
increasing demand for proper diagnosis and treatment of the disorders.
It is also necessary for dental students to learn psychosomatic
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Results:
The ﬁndings were categorised based on grades of anxiety and
depression as mild, moderate and severe. Oral ﬁndings in each of the
group showed variations. (Table 1a) In patients with anxiety and
depression the prevalence of periodontal problems and halitosis was
36.8%, prevalence of xerostomia was 10.4%, bruxism and oral
parafunctions including Myofascial Pain Dysfunction Syndrome
(MPDS) was 17.2%, burning sensation was 13.2%, aphthous ulcers
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12.8% and prevalence of oral lichen planus was 10.4%. The
association between levels of depression and dental problems was
assessed. (Table 1b) It was found that in 36.36% of the patients with
mild depression, burning sensation was a predominant ﬁnding and
none had lichen planus. 54.35% patients with moderate depression had
periodontal problems and 27.27% patients with moderate depression
had burning sensation.58.33% of patients with severe depression had
lichen planus and 13.95% of the patients had bruxism and
parafunctional habits. The prevalence of oral lichen planus was higher
in female patients with a prevalence rate of 87.5% and xerostomia was
prevalent in male patients with a prevalence rate of 76.92% which is
shown in Table 1 c. The mean depression score among dental problems
was compared and was found to be highest in patients with oral lichen
planus (23.71 ± 2.73) and burning sensation (19.0 ± 6.15).
Discussion
Stress acts and potentiates the hypophyseal pituitary-adrenal axis
(HPA axis), leading to increased serum cortisol levels, which is
thought to have anti-stress effects by release of Corticotrophin
releasing factor (CRF). CRF can stimulate norepinephrine release via
CRF receptors, which activates the sympathetic nervous system and
increases epinephrine release from the adrenal medulla. Thus, a
decrease in cortisol availability in traumatized or chronically stressed
individuals may determine an increased vulnerability to bodily
disorders, promoting a disinhibition of immune disorders.3
Since the oral tissues are highly reactive to psychological inﬂuences,
oral symptoms are common psychosomatic manifestation. 3
Psychological factors result in the alteration in the nervous system
markers [catecholamines; adrenaline, noradrenaline, and Dopamine],
Endocrine system markers [cortisol and aldosterone], and immune
system [T cells, B cells and Natural Killer cells, Immunoglobulin's]
resulting in the initiation or pathogenesis of the oral disease. 2 There is
no literature available to compare prevalence of oral diseases in
different levels of depression. The difference in prevalence rates of
oral manifestations and stress, anxiety could be attributed to different
demographic variables, genetic factors and difference between the
racial groups.2Many researchers evaluated the stress, anxiety and
depression levels in patients suffering from oral diseases.
They concluded that signiﬁcantly higher stress, anxiety and depression
levels were found in the Recurrent Aphthous Ulcers (RAS), Burning
Mouth Syndrome (BMS) and Oral Lichen Planus (OLP) patients when
compared to controls.2, 6 Many studies have assessed the prevalence of
OLP in the general population. In contrast, the present study evaluated
the oral mucosal diseases in anxiety and depression patients which
could explain higher prevalence of OLP in present study. Several
studies have elucidated the possible role of psychological state in
precipitation of various oral diseases like RAS, OLP and BMS, but
very few studies showed prevalence of oral diseases in psychiatric
conditions like anxiety and depression in the Indian context.5, 6
Emotional factors have potential inﬂuence on the body and may cause
pathological changes or subjective symptoms in normal oral mucosa.
Many researchers found that oral diseases frequently undergo periods
of remissions and exacerbations that often clearly relate to the patients
emotional status.7,9
In our study, the prevalence of periodontal problems and halitosis is
36.8% which may be secondary to improper oral hygiene maintenance.
Prevalence of recurrent Aphthous ulcer in this study is 12.82% which is
comparable to reports in literature.1
The incidence of oral lichen planus in the general population ranges
from 10 to 34%.8 In the Indian context, the prevalence of lichen planus
ranges from 1.5%- 5.7% in patients with anxiety and depression. In our
study, the prevalence of oral lichen planus was 10.4%.
In literature, it has been found in the range of 0.7%-13%.1, 2, 3 The
prevalence of burning mouth syndrome in this study was 13.20%. The
higher prevalence of BMS in this study may be attributed to the longer
duration of history of psychosomatic disorders. The prevalence rate of
14.8% was estimated in literature which was comparable to our
ﬁndings.2 The prevalence of burning mouth syndrome in our study
sample was compared to that reported in literature. The signiﬁcant
occurrence of bruxism (17.2%) is relatively difﬁcult to compare with
other studies due to the fact that different studies have used different
criteria for diagnosis.1 The occurrence of xerostomia in patients with
psychosomatic disorders ranges from 10.5% -12.27%. 1 The
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occurrence of reduced secretion of saliva and feeling of dryness in the
mouth (xerostomia) was found in approximately 10.4% patients in our
study which is comparable to the ﬁndings in literature. Based on these
ﬁndings we ﬁnd that anxiety and depression play a signiﬁcant role in
the mechanism of the occurrence of oral changes, and are possibly the
initiators of the oral changes.1,10
Limitations- The association between oral diseases and anxiety and
depression appears signiﬁcant, however on the basis of such a
descriptive study we cannot claim that the observed psychosomatic
characteristics are the cause of the occurrence of these diseases, only
that they are signiﬁcantly connected with their occurrence. The
variations in oral manifestations may be attributed to inclusion of only
anxiety and depression patients in the study rather than all psychiatric
conditions. We also did not take into consideration the role of
medications in the investigated oral manifestations.
Conclusion
The present study revealed that there is a signiﬁcant association
between the psychological characteristics and oral diseases.
Examination of the psychological characteristics is useful in those
patients in whom oral diseases with possible psychosomatic aetiology
frequently occurs because it would help in preventing oral diseases in
patients with psychosomatic disorders. Occurrence of oral lichen
planus is more in those patients who have higher levels of stress and
depression. Oral health is important for patients with special needs
such as, psychiatric patients. The results of the present study provide
information on the distribution of oral mucosal diseases and
prevalence of oral mucosal diseases in different grades of anxiety and
depression in psychosomatic disorders. Oral changes appear to be
signiﬁcantly higher in individuals with anxiety and depression than the
normal healthy individuals with sound mind and body. It is the
responsibility of the oral health provider to effectively provide
adequate dental treatment for patients with psychosomatic disorders
and refer them to a psychiatrist for further treatment. Similarly
psychiatrists who treat patients with psychosomatic disorders should
refer patients for screening and treatment of oral psychosomatic
disorders. Psychiatric analysis and intervention should be considered
while treating these oral diseases. Counselling should be instituted as a
routine protocol for patients with oral lesions having psychosomatic
disorder before initiating any treatment. Such patients will require
concentrated efforts by oral physicians and psychiatrists.

Dental Conditions
Apthous ulcers

TABLES AND GRAPHS
p Value
-

Bruxism and oral p=0.08
parafunctions(MPDS) 06
Burning sensation p=0.05
98
Oral lichen planus p=0.78
71
Periodontal problems p=0.99
& halitosis
99
Xerostomia
p=0.99
53
p Value * statistically
signiﬁcant

Mean ±
S.D
22.13 ±
4.09
19.30 ±
4.90
p=0.99 19.00 ±
97
6.15
p=0.00 p=0.0 23.71 ±
18* 015*
2.73
p=0.01 p=0.0 p=0.59 22.04 ±
32* 117* 44
4.26
p=0.36 p=0.2 p=0.51 p=0.9 21.50 ±
79
829
50
945
4.15

Table 1 a- Comparison of mean depression scores among dental
problems

Table 1- b Association between levels of depression and dental
problems

International Journal of Scientiﬁc Research

77

Volume-7 | Issue-5 | May-2018

Figure 1- Hamilton Anxiety Depression Rating Scale
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ABSTRACT

Background: The second to fourth digit ratio (2D:4D), is a sexually dimorphic trait, with males on the average having lower ratios than females.
2D:4D is established prenatally & also appears to be universal across ethnic groups. Genes like HOX, AR and LIN28b involved in the development
of digits have been recently correlated to carcinogenesis. So 2D:4D is a presumed marker for prenatal hormone exposure as well as the action of
HOX, AR and LIN28b genes. Hence 2D:4D can be used as a proxy marker to predetermine the susceptibility of tobacco chewers to develop oral
cancer.
Objective: This study was undertaken to explore the possible association between digit ratio, oral leukoplakia (OL) and oral cancer (OC) in male
tobacco chewers.
Methods: The study included 150 male subjects divided into 3 groups, group I- oral leukoplakia, Group II- oral cancer and Group III- controls with
50 subjects in each group. Digital photographs and radiographs of the right palms were obtained and digits were measured using Adobe Photoshop
CS 6. Data was analyzed by ANOVA and Newman-Keuls multiple post hoc procedures.
Result: Risk factor (tobacco consumption) was similar between the study groups. Among the 3 groups, subjects in oral cancer group presented
signiﬁcant higher 2D:4D with p-value-0.00001in both photograph and radiograph as compared to subjects in Group I and Group III.
Conclusion: The inference of the study is that male tobacco chewers with a higher digit ratio,have higher risk of developing oral cancer. Hence
2D:4D digit ratio can be used as a marker for screening all tobacco users for their susceptibility to develop oral malignancy.

KEYWORDS
Digit ratio, 2D:4D, Oral cancer, Oral leukoplakia, Hoxgenes.
INTRODUCTION
Oral cancer (OC) is one of the most prevalent cancer which ranks sixth
in the global perspective of cancer burden with the highest mortality
rate. OC is often preceded by oral potentially malignant diseases
(PMD's) like leukoplakia, oral submucous ﬁbrosis with a malignant
transformation rate of 0.13% to 17.5%.1,2,3
In India, oral cancer ranks ﬁrst among all cancers in men and as number
three, among cancers in women.4 The reason for high prevalence of OC
in India is primarily attributed to tobacco consumption in the
smokeless form.5Tobacco is the main etiological factor of oral cancer
but it has been correlated to nutrition, oral hygiene, p53, HOX
(homeobox) and AR (androgen receptor) genes as only 10-15%
tobacco users develop OC6-10. Hence exploring new techniques for
early prediction of OC is the need of the hour. Most of the screening
methods and markers to predetermine tobacco users for their
susceptibility to develop OC are invasive, expensive and not easily
accessible. One such presumed marker that has generated considerable
interest among medical and dental fraternity is the digit ratio or
2D:4D.11The digit ratio or 2D:4D is the ratio between the length of the
second ﬁnger to the length of the fourth ﬁnger. Considerable evidence
suggest that 2D:4D may be predictive of susceptibility to some types of
cancer and this is predominantly true for cancers which show sex
differences in their occurrence, progression and/ or prognosis.12
The second to fourth digit ratio (2D:4D), is a sexually diamorphic trait,
with males on the average having lower ratios than females. 2D:4D is
established in the uterus and unaffected by puberty. It also appears to
be universal across ethnic groups, and it exists in mammals and other
primates. 2D:4D is positively associated with prenatal estrogen and
negatively associated with prenatal testosterone. 2D:4D could be
inﬂuenced by many genes like HOX, AR, and a variant of the LIN28b
genes as well as prenatal hormone exposure. These genes have been
correlated to carcinogenesis. 13-19 HOX genes are involved in
morphogenesis and cell differentiation of digits. 13During normal
development, HOX genes stimulate the proliferation of progenitor
cells and when overexpressed promote tumorigenesis. 20,21,22,24,25,26.
Studies have shown overexpression of HOX genes in head and neck
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cancer.14,23,24,25 As HOX function is reﬂected in 2D:4D, it could be used
as a presumed marker for susceptibility to diseases inﬂuenced by these
genes such as oral cancer. Thus 2D:4D could help identify patients
with predisposition to oral cancer.
In literature 2D:4D has been correlated to many gender linked traits
and pathologies. In recent years numerous studies have shown possible
correlation of 2D:4D with oral cancer11, prostate cancer risk and
severity13,29,33, cervical dysplasia34, alcohol dependency35 and various
psychological and behavioural characteristics like aggression,
assertiveness, decision making, attention deﬁcit disorder, male
dominance, variation in menstrual cycle etc.
There is a paucity of research regarding association of digit ratio with
oral cancer. Hence in the present study an attempt was made to
investigate the possible correlation of oral leukoplakia and oral cancer
to the ratio of second to fourth digit of the right hand in male tobacco
chewers. The present study is a simple, inexpensive and non-invasive
way of screening high risk individuals i.e. male tobacco chewers for
their susceptibility to develop oral cancer.
MATERIALS AND METHOD
SOURCE OF DATA
Study sample included 150 subjects between 25 to 60 years reporting
to the Department of Oral Medicine and Radiology, after obtaining an
informed consent. The study was approved by the Ethical and
Research committee of Institute. The ﬁrst step included interviewing
the subjects regarding their tobacco habits, its duration and frequency.
METHOD OF COLLECTION OF DATA
A total of 150 male tobacco chewers were included in this study,
divided into following three groups:
Group I: Clinically and histopathologically conﬁrmed cases of oral
leukoplakia (n=50)
GroupII: Clinically and histopathologically conﬁrmed cases of oral
squamous cell carcinoma (n=50)
GroupIII:Control group with no precancerous and cancerous
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lesions(n=50)
SELECTION CRITERIA
Inclusion criteria
1. Male tobacco chewers with oral leukoplakia.
2. Male tobacco chewers with oral squamous cell carcinoma.
3. Male tobacco chewers without any precancerous and cancerous
lesions.
Exclusion criteria
1. Females
2. Subjects with a history of right index or ring ﬁnger fracture/
deformities
3. Subjects with a history of hormonal disorders
4. Other concurrent oral lesions and precancerous lesions
PROCEDURE
A detailed case history was followed by clinical examination and
histopathological conﬁrmation, photograph of the right palm was
taken using Sony cyber-shot DSC-WX150/S digital camera. For
standardisation a metallic scale was kept on the radial side of the right
palm. Standardised camera conﬁgurations were used for all
photographs to avoid discrepancies between the images. Individuals
kept their wrist, back of right hands and ﬁngers extended and placed on
a ﬂat surface through the capturing process. Image analysis was made
by Adobe photoshop CS6 measuring tool using 100% zoom. In the
photograph length of the index and ring ﬁngers of the right palm was
measured in a linear fashion from the middle point of the most
proximal crease up to the tip of the ﬁnger. Measurements were repeated
at three different times. Then index ﬁnger length was divided by the
ring ﬁnger length, originating the 2D:4D ratio. The analysed ratio was
the mean of the three measurements performed.
The digital radiograph of the right palm was taken using Kodak 8000C
digital panoramic and cephalometric system placing 1cm stainless
steel wire on the sensor on the radial side of the right palm. For
standardisation 1cm stainless steel wire was used. The length of the
second and the fourth ﬁnger was measured from the proximal end of
the proximal phalanx to the distal tip of the distal phalanx using Adobe
photoshop CS6 measuring tool with 100% zoom. 2D:4D
measurements were made similar to photographs.
STATISTICAL ANALYSIS
The statistical signiﬁcant difference between the three groups with and
without precancerous and cancerous lesions was calculated using oneway analysis of variance (ANOVA) test. Pair wise comparison of
2D:4D in the three groups was done by Newman-Keuls multiple post
hoc procedures. p-value of less than 0.05 was considered to be
statistically signiﬁcant. Comparison of 2D:4D by photograph and
radiograph methods in all the three groups was done by paired t test.
Correlation of 2D:4D between photograph and radiograph methods in
all the groups was done by Karl Pearson's correlation coefﬁcient.
RESULTS
In the present study an association of 2D:4D or digit ratio between oral
leukoplakia, oral cancer and controls was determined. Study
population included 150 subjects divided into three groups consisting
of 50 tobacco chewers with leukoplakia designated as Group I, 50
tobacco chewers with oral cancer as Group II and 50 tobacco chewers
with no precancerous or cancerous lesion as Group III. When
photographic 2D:4D was compared between the groups, the results
were statistically signiﬁcant between group I and group III (p
value=0.00001) and between group II and group III (p value=0.00002)
as illustrated in ﬁgure 1. When radiographic 2D:4D was compared
between the groups, the mean 2D:4D was high in Group II(cancer
group) followed by Group I (leukoplakia group) and the results were
statistically signiﬁcant as illustrated in ﬁgure 2. In this study
comparison of photographic and radiographic 2D:4D between the
groups showed statistically signiﬁcant results as shown in table
1.Correlation between photographic and radiographic 2D:4D among
the groups was statistically signiﬁcant as shown in table 2.
DISCUSSION
In India smokeless tobacco use is the major risk factor for potentially
malignant lesion and malignancy.6Oral cancer is usually preceded by
potentially malignant lesions like oral leukoplakia, erythroplakia and
erythroleukoplakia.1,2,3Early recognition is crucial to improve oral
cancer survival rates, quality of life, preserve function and enhance
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aesthetic and psychological outcomes.27
`
Various factors have been implicated in the etiology of oral cancer
which include tobacco, alcohol, viruses, diet, family history, immune
deﬁciency, genetic factors. Tobacco is the main etiological factor but it
has been correlated to nutrition, oral hygiene, p53, HOX (homeobox)
and AR (androgen receptor) genes as only 10-15% tobacco users
develop Oral Cancer.6-10Signiﬁcant data also suggests that the
carcinogenic process is driven by an interaction between exposure to
exogenous carcinogens and inherent genetic susceptibility.
Consequently individuals with genetic instability may be at a greater
risk for developing cancer.5,26,28

Identifying individuals at high risk of developing oral cancer could be
of great value to decrease the incidence of OC. There are various
markers to determine the individuals' susceptibility to OC. Most of the
screening methods available are invasive, expensive and not feasible.
It has been suggested that many genes which take part in the control of
ﬁnger development can also give an indication to the development of
premalignancy and malignancy.7,13,14 One such possible marker is
2D:4D. The 2D:4D being an inexpensive and non invasive method is
rather a unique approach for identifying high risk individuals.
2D: 4D has been studied extensively in cancers like prostate and cervix
but only limited data is available on oral cancer.11 A study was
conducted by Jung et al, in 2010 to investigate the relationship between
digit length pattern and prostate cancer in the Korean population found
that those with lower digit ratio had higher mean prostate speciﬁc
antigen level and higher risk of prostate biopsy and prostate cancer.13
Another study was carried out by Rahman AA et al in 2011 to observe
the protective effect of a high 2D:4D hand pattern on prostate cancer
risk. The study concluded that high 2D:4D hand pattern might
represent a simple marker for prostate cancer risk, particularly in men
under 60 years of age.29
Only male subjects were included in our study as 2D:4D is sexually
dimorphicbiometric marker.30,31i.e normally males have lower 2D:4D
when compared to females which is related to prenatal testosterone and
estrogen levels in utero and determined genetically by HOX and AR
gene expression. This sexual dimorphism of 2D:4D is stronger in right
hand than left hand.32
There was no signiﬁcant difference in the mean duration of tobacco use
among the three groups. This data is consistent with the ﬁndings of
Renato Hopp et al11 in 2011, who observed that duration of tobacco
consumption was similar among subjects with oral leukoplakia, oral
cancer and tobacco consuming males.
This is the ﬁrst study where combination of two methods has been
used. One was photographic method with standard stainless steel for
standardisation using digital camera and 2D:4D was measured by
using Adobe photoshop CS 6 with 100% zoom. Three independent
measurements were taken to rule out intra observer variability Second
was digital radiographic method of right palm with 1cm stainless steel
wire attached to the x ray sensor for standardisation using panoramic
machine. In our study the mean 2D:4D with photographic method was
0.9689±0.0098 in group I (Oral leukoplakia), 0.9720±0.0124 in group
II(oral cancer) and 0.9505±0.0175 in group III(controls). In
radiographic method the mean 2D:4D was 0.9619±0.0109 in group I
(oral cancer), 0.9677±0.0133 in group II (oral leukoplakia) and
0.9424±0.0176 in group III (controls).
Our study showed that 2D:4D in men was greater than 0.95 in group I
(leukoplakia) and group II (oral cancer) and p value was statistically
signiﬁcant in all the three groups. These results are comparable to
study conducted by Renato Hopp et al10 in 2011, who observed that
mean 2D:4D was 0.9700±0.0098 in oral cancer patients,
0.9625±0.0512 in patients with oral leukoplakia and 0.9643±0.0365 in
the controls.
In the present study an attempt has been made to use 2D:4D to identify
male tobacco chewers who are susceptible to develop oral cancer.
Limitations of the present study was small sample size, only subjects
reporting to our institution were included which could lead to
possibility of selection bias. Hence further studies with larger sample
size need to be carried out within the community to substantiate the
results.
CONCLUSION
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The present study revealed a statistically signiﬁcant higher 2D:4D in
tobacco chewers with oral cancer and oral leukoplakia as compared to
tobacco chewers without any lesions. The ﬁndings of this study
suggest that though tobacco is the major risk factor for oral cancer,
genetic factors may also play a role.

4.
5.
6.

Based on this study future research can be carried out to investigate the
relation between oral cancer and genetic and hormonal factors that
could be represented by digit ratio (2D:4D). Thus to conclude 2D:4D
can be used as an inexpensive and noninvasive method to identify the
susceptibility of tobacco chewers to develop oral cancer, which can
reduce the burden of oral cancer.
Acknowledgements
I am greatly indebted to Dr K M Keluskar, Dr Varadaraj P Gokak,
Inlaws,Parents, & Department staff for their support.
Funding Statement: This research did not receive any speciﬁc grant
from funding agencies in the public, commercial, or not-for-proﬁt
sectors.
Graphs and Tables

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Figure1. Comparison of Photographic 2D:4D between the three
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Figure 2. Comparison of Radiographic 2D:4D between the three
groups.
Table 1: Comparison of photographic and radiographic 2D:4D
between group I, II and III using paired't' test (*p<0.05)
Std.Dv Mean SD
Paired
Diff. Diff. t
Groups Methods Mean .
p-value
Group I Photograph 0.9689 0.0098
Radiograph 0.9619 0.0109 0.0070 0.0069 7.1202 0.00001*
Group IIPhotograph 0.9720 0.0124
Radiograph 0.9677 0.0133 0.0043 0.0056 5.4499 0.00001*
Group III Photograph 0.9505 0.0175
Radiograph 0.9424 0.0176 0.0081 0.0043 13.2348 0.00001*
Table 2. Correlation between Photographic 2D:4D and
Radiographic 2D:4D in groups I, II and III using Karl Pearson's
correlation coefﬁcient (*p<0.05)
Groups

Correlation between
photographic & radiographic2D:4D

p-value

Group I
Group II
Group III

Photograph with Radiograph
Photograph with Radiograph
Photograph with Radiograph

0.00001*
0.00001*
0.00001*
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Abstract
Background: Studies estimating the Tobacco- specific nitrosamines, (TSNA’s) which are the strongest carcinogens in the saliva of
tobacco users and tobacco quitters, are limited.
Objectives: To assess and compare the levels of N- nitrosamines (NNN, NNK) in the saliva of tobacco chewers and non -chewers
including those who have quit the habit of tobacco use.
Methods: The study included 120 patients who were divided into three groups of 40 each: Group I- Smokeless tobacco chewers
Group II- Tobacco chewers who have completely stopped the habit at least 2 weeks prior to sample collection and
Group III- non-chewers. The salivary levels of two tobacco specific nitrosamines; NNN & NNK levels were estimated in the three study
groups. Statistical analysis was done by Kruskal– Wallis, one-way analysis of variance (ANOVA) test, Mann-Whitney U test. (p-value <
0.05 was considered to be statistically significant)
Results: In Group I, the mean level of NNN was 651.84 ± 359.78 and mean level of NNK was 168.32 ± 131.83. In Group II, the mean
level of NNN was 119.52 ± 95.05 and mean level of NNK was 42.78 ± 43.19. In Group III, the mean level of NNN was 3.44 ±6.55 and
mean level of NNK was 1.98 ± 3.68. There was a statistical difference in the 3 groups with respect to mean levels of NNN and NNK.
Conclusion: The study indicated that salivary tobacco-specific nitrosamines are elevated in tobacco chewers. Saliva can be used to detect
TSNA’s and screen for TSNA’s during each patient’s de-addiction process.
Keywords: NNK; NNN; Saliva; Smokeless Tobacco; Tobacco-Specific Nitrosamines (TSNA’s).

1. Introduction
The use of tobacco is one of the greatest threats to health worldwide today. Since pre-historic times, tobacco and betel nut
chewing habits have existed. Tobacco-specific nitrosamines
(TSNA’s) are the most prevalent strong carcinogens in smokeless
tobacco products and are widely believed to play a causative role in the occurrence of oral cancer in people who use these
products. (GTAS 2009-2010) Studies have shown that saliva of
tobacco chewers contains significant amounts of carcinogenic
TSNA’s and that their concentrations can vary widely. (Hoffman
& Adams 1981) Therefore this study was an attempt to use saliva
to determine and compare exposure to TSNA’s (NNN, NNK) in
tobacco chewers, non chewers and in persons those who have quit
the habit of tobacco use by measuring these compounds in saliva.
The aim of the study was to assess and compare the levels of Nnitrosamines (NNN, NNK) in the saliva of tobacco chewers and
non- chewers including those who have quit the habit of tobacco
use.

2. Subjects and methods
2.1. Source of data
Patients visiting the Department of Oral Medicine, Diagnosis and
Radiology at KAHER’s KLE V.K. Institute of Dental Sciences,
Belagavi were included in the study after obtaining an informed
consent. The study was approved by the Ethical and Research
Committee of KAHER’s K.L.E. VK Institute of Dental Sciences,
Belagavi.

2.2. Methods of collection of data
The study included 120 patients which were divided into three
groups of 40 each and the sampling method which was
implemented was ‘Simple random sampling’.
Group I - Tobacco chewers (Persons chewing any smokeless form
of tobacco)

Copyright © 2018 Dr. Harpreet Kaur Gandhoke et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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Group II- Tobacco Chewers who had completely quit the habit at
least 2 weeks prior to sample collection
Group III –Patients who had no tobacco consumption habit
Patients fulfilling the following criteria were included in the
studyPatients aged 18 years or above who were tobacco chewers with
or without gutka chewing, patients who had no tobacco habit and
patients who had quit the tobacco habit at least 2 weeks prior to
sample collection
The patients who were excluded from the study were those using
smoked tobacco products, suffering from salivary gland disorders
or taking any medications which compromised salivary gland
function and medically compromised patients. The
armamentarium included face mask, gloves, kidney tray, mouth
mirror, guaze, tweezer and a sterile container (Fig 1)
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Subjects were made to rinse with a plain glass of water to remove
loosely adherent debris from the teeth. Whole unstimulated saliva
was collected by asking the patient to spit into a sterile, open
mouthed, labeled, plastic container for 10 minutes. The saliva
was collected and 2M sulphamic acid (4 parts saliva: 1 part sulphamic acid) was added to which 1ml 10 N-NaOH was added as
preservative. (Fig. 3)

Fig. 3: Reagents for Saliva Preservation.

The samples were then immediately transported on ice packs to
the biochemical laboratory at KAHER’S Dr. Prabhakar Kore’s
Basic Research Centre, Belagavi and stored at -20oC till further
analysis.

2.4. Sample preparation
Fig. 1: Armamentarium Used for Clinical Examination and Collection of
Saliva.

One ml of saliva was taken to which was added 2 ml of
Acetonitrile (ACN). (Fig. 4)

After obtaining a detailed case history and performing clinical
examination, each study subject was explained the details of the
study and saliva collection procedure. Informed consent was obtained before obtaining the saliva samples.

2.3. Collection and storage of saliva samples
The subjects were asked to refrain from eating and drinking at
least one hour prior to giving their saliva samples. They were
made to sit comfortably erect in the dental chair and allow the
saliva to collect in the floor of mouth for 3-5 minutes and the
morning sample was collected. The patient was also enquired
about the consumption of any liquid, foodstuffs and alcohol 12
hours prior to sample collection. The samples of whole
unstimulated saliva were collected by spitting method. (Fig. 2)
Fig. 4: Reagents Used for Estimation of Nitrosamines by GCMS.

Fig. 5: Precision Scale for Weighing Samples.
Fig. 2: Collection of Unstimulated Saliva by Saliva Spit Method.
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Fig. 7: Gas Chromatography with Mass Spectrometry (GC-MS) – Agilent.
Fig. 6: Cyclomixer for Vortexing.

The mixture was vortexed for 90 seconds. (Fig. 5 and 6)
The solvent was evaporated at room temperature and 500 µ L
of acetonitrile was added before injecting into Gas
chromatography with mass spectrometry (GCMS). (Fig.7).

This extraction procedure was carried out at ICMR, Regional
Medical Research Centre, Belagavi.

Fig. 8: Procedure for Extraction of NNN/NNK from Saliva (Sugandha, Joshi Et Al. 2015).

Standards for NNK and NNN were obtained from Sigma
Aldrich, USA. 10 mg of each was dissolved in 25 ml of ACN to
obtain 400ppm of Stock A. The calibration curves for both the

standards were established by plotting peak areas, (Area under
curve- AUC) against their respective concentrations. The samples
were sent on ice packs to Jawaharlal Nehru Centre for Advanced
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Scientific Research, Bangalore (JNCASR) for analysis of NNN
and NNK estimation in saliva by Gas Chromatography with Mass
Spectrometry (GC-MS) (Pic.7)

2.5. Quantification of NNN and NNK using GC-MS instrumentation
The GC-MS analysis was performed on Agilent chromatographic
system consisting of a quaternary pump, manual injector, degasser
and dual λ UV absorbance diode array detector. The built in GCMS-solution software system was used for data processing.
Chromatographic separation was achieved on a C18 100A
phenomenex column (Luna, 5µm, 4.6 × 150mm).

2.6. Chromatographic conditions
Mobile phase consisting of ACN in 1M Ammonium Acetate
(NH4OAC) buffer, water with glacial acetic acid and ACN was
used for separation (70:20:10) in low pressure gradient mode
with injection volume 20 µL.
Flow rate 0.4 mL/min and detection wavelength of 229 nm
was set for analysis. The retention time was within 13 minutes
for both the standards.

2.7. System stability
The system stability test was assessed by three replicate injections
of the standard solutions at a particular concentration. The peak
areas were used to evaluate repeatability of the method and its
peaks were analyzed for resolution.
The results obtained were represented as parts per billion (ppb)
and/or ng equivalent per gram saliva sample.

2.8. Statistical analysis
A statistical significant difference was present between the three
groups of tobacco chewers, quitters and non-chewers as calculated
using Kruskal–Wallis test, one-way analysis of variance (ANOVA) test. Pair-wise comparison of three groups with respect to

Age groups
Group I
20-29yrs
5
30-39yrs
12
40-49yrs
15
50+yrs
8
Total
40
Chi-square=33.5946 p=0.0001*
Mean age
43.43
SD age
13.49
*p<0.05.

NNN & NNK was done by Mann-Whitney U test. The p-value
of less than 0.05 was considered to be statistically significant.
(p value <0.05) Correlation of nitrosamine levels with frequency
and duration of tobacco chewing was done with the help of t
test.

3. Results
In this study the salivary tobacco specific nitrosamines were estimated from 3 groups which were tobacco chewers, tobacco quitters and non-chewers.
In Group I, 77.50% were male tobacco chewers and 22.50% were
females. Out of 40, 31 were male tobacco chewers and 9 were
female tobacco chewers. In Group II (40) i.e. quitters, there were
75% males (30) and 25 %( 10) females. In Group III, 73.33%
were males and 26.67% were females. All 3 groups showed male
predominance. (Table 1).
Table 1: Distribution of Males and Females in Three Study Groups
GenGroup
Group
Group
To%
%
%
%
der
I
II
III
tal
77.5
67.5
73.3
Male
31
30
75
27
88
0
0
3
Fe22.5
32.5
26.6
9
10
25
13
32
male
0
0
7
10
Total
40
100
40
40
100
120
100
0
Chi-square=1.1028 P = 0.5751

The distribution of persons by age groups using Chi-square test
was done. (p-value was statistically significant.) In Group I,
12.50% were in the mean age of 20-29 years, 30% were in mean
age of 30-39 years, 37.50 were in mean age of 40-49 years, and
20% were in mean age of 50+ years. In Group II, 17.50 % were in
mean age of 20-29 years, 17.50% were in mean age of 30-39
years, 40% were in mean age of 40-49 years and 25 % were in
mean age of 50+ years. In Group III, 31.67% were in mean age of
20-29 years, 19.17 % were in mean age of 30-39 years, 32.50 %
were in mean age of 40-49 years and 16.67% were in mean age of
50+ years. (Table 2).

Table 2: Distribution of Patients in Three Study Groups by Age Groups
%
Group II
%
Group III
12.50
7
17.50
26
30
7
17.50
4
37.50
16
40
8
20
10
25
2
100
40
100
40
45.23
14.75

32.13
10.93

%
65
10
20
5
100

Total
38
23
39
20
120

%
31.67
19.17
32.50
16.67
100

40.26
14.28

The prevalence of Gutka and slaked lime consumption was higher in Group I and a consumption of Pan, tobacco was higher in Group II.
(Figure 9).
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Fig. 9: Comparison of habit of tobacco consumption in groups I and II.

A comparison of duration of tobacco consumption in Groups I and II was done by t test. The Group I depicted a mean of 17.55 ± 9.90
years of tobacco consumption and Group II showed a mean of 15.25 years ± 9.11 years. (p- Value is not significant) (Figure 10).

20.00

17.55
15.25

18.00
16.00

Mean value

14.00

9.90

9.11

12.00
10.00
8.00
6.00
4.00
2.00
0.00
Group I

Group II
Mean

SD

Fig. 10: Comparison of Duration of Tobacco Consumption in Groups I and II.

A mean frequency of tobacco consumption in Groups I and II was estimated by t test. (Figure 11)
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Fig. 11: Comparison of Group I and Group II with Respect to Frequency of Tobacco Consumption.

The frequency of tobacco consumption was 6.6 ± 2.8 years in
Group I and was 6.5 ± 2.7 years in Group II. The range of quitting
the tobacco habit was 9.60 years with a mean of 2.48± 1.84.
(Table 3)
Normality is a measure of concentration equal to gram equivalent
weight per litre of solution. NNN and NNK levels in three study
groups do not follow a normal distribution in Kolmogorov

Smirnov test. Therefore, the non-parametric tests were applied.
(Table 4)
A comparison of NNN values was done in 3 groups with a mean
of 651.8 in Group I.
(Figure 12).

Table 3: Summary of Duration of Quitting the Habit in Group II (in Years)
Value
0.40
10.00
9.60
2.48
1.84
0.21

Summary
Minimum
Maximum
Range
Mean
SD
SE

Table 4: Normality of NNN and NNK Levels in Three Study Groups by Kolmogorov Smirnov Test
Group I
Group II
Group III
Z-value
P-value
Z-value
P-value
Z-value
0.9660
0.3080
1.3620
0.0490*
2.3720
1.1500
0.1420
1.4110
0.0370*
2.4010

Variables
NNN
NNK

651.8
700.00
600.00

Mean value

500.00
400.00

300.00
119.5

200.00

56.9

13.9

100.00

3.4

0.00
Group I

Group II

Mean

Group III

SE

Fig. 12: Comparison of Three Study Groups with NNN Levels.

1.0

P-value
0.0001*
0.0001*

72

International Journal of Dental Research

A comparison of NNK values was done in 3 groups with a mean of 168.3 in Group I. (Figure13).

200.00

168.3

175.00

Mean value

150.00
125.00
100.00
75.00

42.8
20.8

50.00

6.8

25.00

2.0

0.6

0.00
Group I

Group II
Mean

Group III
SE

Fig. 13: Comparison of Three Study Groups with NNK Levels.

Groups
Group I
Group II
Group I
Group III
Group II
Group III
*p<0.05.

3
Group I
Group II
Group I
Group III
Group II
Group III
*p<0.05.

Table 5: Pair Wise Comparisons of Three Study Groups with NNN Levels by Mann-Whitney U Test
Mean
Median
SD
Mean rank
U-value
Z-value
651.84
589.39
359.78
58.80
119.52
95.05
87.67
22.20
68.00
-7.0437
651.84
589.39
359.78
60.50
3.44
0.00
6.55
20.50
0.00
-7.6980
119.52
95.05
87.67
60.50
3.44
0.00
6.55
20.50
0.00
-7.6980

Table 6: Pair Wise Comparisons of Three Study Groups with NNK Levels by Mann-Whitney U Test
Mean
Median
SD
Mean rank
U-value
Z-value
168.32
131.78
131.83
52.54
42.78
25.12
43.19
28.46
318.50
-4.6332
168.32
131.78
131.83
60.50
1.98
0.00
3.68
20.50
0.00
-7.6980
42.78
25.12
43.19
60.38
1.98
0.00
3.68
20.63
5.00
-7.6499

The pair-wise comparison of 3 study groups with NNN level was
done by Mann- Whitney U Test with a statistical significant p
value between all three groups. The Group I revealed mean of
NNN of 651.84 ± 359.78. The Group II depicted a mean of NNN
of 119.52 ± 87.67. The Group III showed a mean of NNN of 3.44
± 6.55 (Table 5).
The inter-group comparison of 3 study groups with NNK scores
was done by Mann- Whitney U test. The Group I depicts a mean
of NNK of 168.32 ± 131.83.The Group II revealed a mean of
NNK of 42.78 ± 43.19. The Group III revealed a mean of 1.98 ±
3.68 with a statistical significant p value in all 3 groups. (Table 6).
The present study showed that there was significant elevation in
salivary NNN and NNK levels in tobacco - chewers. The levels of
NNN and NNK values can be detected in the saliva of tobacco
quitters.

4. Discussion
The use of tobacco is one of the greatest threats to universal health
today. Tobacco chewing and smoking are significant risk factors
of potentially malignant lesions and cancer of oral cavity in India.
(GTAS 2009-2010) Studies have shown that the saliva of
tobacco- chewers contains significant amount of TSNA’s and
that its concentration can vary widely. (Hoffman & Adams 1981)
Assessment of TSNA’s and their metabolites in saliva, urine and

P-value
0.0001*
0.0001*
0.0001*

P-value
0.0001*
0.0001*
0.0001*

serum has proven to be extremely useful in estimating human
exposure to this carcinogen. (IARC 2004) There is extensive
literature on detection of urinary metabolites of NNK, whereas
research on levels of TSNA’s in saliva of tobacco chewers and
quitters and it’s co-relation with cancer and potentially malignant
lesions is limited. Nitrosamines are enzymatically converted to
unstable electrophilic intermediates (ultimate carcinogens)
which can react with nucleophilic centers in cellular
macromolecules. (Stepanov et al. 2006) Brunnemann (Brunemann
et al. 1986) reported high levels of tobacco-specific nitrosamines
in tobacco used in betel quid. Nair (Nair, Bhide et al. 1986) found
high levels of tobacco-specific nitrosamines (TSNA’s) in Indian
population chewing tobacco and creamy snuff. Studies have
demonstrated that exposure to substantial amounts of carcinogenic
tobacco-specific nitrosamines through use of smokeless tobacco
products remains a major health hazard. (Stepanov et al. 2006)
Nicotine metabolites have been detected in serum and urine of
tobacco users but studies using saliva are sparse. There are no
studies comparing presence of TSNA’s in tobacco users, those
who have quit tobacco use and non-users.
Our study showed a male predominance of tobacco use. Similar
findings have been reported in literature. (Sinha 2001, Joshi 2010,
GTAS Indonesian report & Patil 2013) The males and females
were distributed to 3 study groups of tobacco chewers and nonchewers by Chi-square test and there was male predominance.

International Journal of Dental Research

According to the National Report of Global Adult Tobacco
Survey conducted in India, the current prevalence of smokeless
tobacco and smoked forms of tobacco use is 25.9 and 27.2%,
respectively. (GTAS-2 2016-2017) There are wide varieties of
smokeless tobacco products available in India. Majority of
these contains tobacco leaves, lime, areca nut, additives, spices,
and tannins in varying concentrations. In Karnataka, the use of
Gutka and paan is most prevalent. As tobacco is cultivated in
Karnataka, it has one of the highest numbers of tobacco consumers in India. (Tobacco Institute of India fact sheets)
In this study, two tobacco specific nitrosamines NNN and NNK in
saliva were studied in all the 3 groups and the arithmetic means
and standard deviations of NNN and NNK levels were calculated.
Statistical analysis was performed using Kruskal Wallis test and
ANOVA test. The Group I showed a mean NNN level of 651.84 ±
359.78 ppb. The Group II showed a mean NNN level of 119.52 ±
87.67 ppb. In Group III, the mean NNN level was 3.44 ± 6.55 ppb.
The Group I showed a mean NNK level of 168.32 ± 131.78 ppb.
The Group II revealed a mean NNK level of 42.78 ± 43.19 ppb.
The Group III showed a mean NNK level of 1.98 ± 3.68 ppb. The
intergroup comparison revealed a statistically significant
p value < 0.05. These NNN and NNK levels were higher than
previously reported levels in the saliva of tobacco users; with
concentrations of 57–420 ppb of NNN and up to 96 ppb of NNK
(Hoffmann & Adams 1981) and 37–225 ppb of NNN and 0–61
ppb of NNK (Palladino et al. 1986) However, Brunnemann et al.
have reported NNN levels of 115-2610 ppb and up to 201 ppb
NNK levels in the saliva of snuff dippers. (Brunemann, Hornby
1987) The higher levels of TSNA’s f o u n d in the present study
may be attributed to the greater number of chewers using lime
with tobacco. It has been reported that alkaline pH produced
due to lime is conducive due to the leaching out of TSNA’s.
Also in Karnataka the use of Gutka and pan is most prevalent.
Bhide et al. (1986) reported a higher content of total Tobacco
specific nitrosamines (TSNA’s) in saliva of chewers of tobacco
with lime than did chewers of betel quid with tobacco. There are
no studies detecting the levels of nitrosamines in persons who
have quit the tobacco habit. Tobacco metabolites (cotinine and
NNAL) are also detectable in urine of tobacco smokers and quitters. Similarly NNN and tar have also been detected in the urine of
smokers. (Maciej et al. 2011) However, N- nitrosamines have also
been detected in selected human physiological fluids (blood, urine
and gastric contents) and in people who were fed experimental
meals containing fish or beef in combination with spinach and
vegetable juice. (Lakritz et al. 1982) This was found to contribute
to elevated levels of circulating N-nitrosamines in even healthy
people who did not use tobacco at all. Circulating and salivary
nitrosamines may also be found in passive smokers and individuals who are exposed to environmental smoke. (Stepanov & Jensen
et al. 2006, Hecht et al. 2008, Kavvadias et al. 2009 & Maciej et
al. 2011) The present study revealed that the persons without
tobacco habit (Group III) had a mean of NNN of 3.44 ± 6.55 and a
mean of 1.98 ± 3.68 of NNK levels in saliva. Since Nnitrosamines have been detected in healthy individuals, due to
dietary and environmental factors, our findings in Group III can be
considered normal.
However, this finding has to be correlated with dietary history and
history of chronic exposure to passive smoking and exposure to
any other environmental smoke. The levels of TSNA’s found in
the saliva of tobacco chewers in the present study were higher
than other studies reported probably because manufacturers in
the west have substantially reduced the TSNA’s concentrations
in finished smokeless tobacco products. Similar measures need
to be adopted in developing countries like India.
Saliva is an effective diagnostic tool and carries many advantages
over blood; (1) Saliva collection doesn’t require highly trained
personnel, (2) Saliva collection is non-invasive and painless, (3)
the samples are safer to handle, (4) the samples are easier to ship
and store, (5) saliva does not clot and requires less manipulation
than blood. (Yoshizawa et al. 2013) Salivary secretions contain
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factors that inhibit the infectivity of HIV, resulting in extremely
low or negligible rates of oral transmission.
(Yoshizawa et al.2013) Various salivary biomarkers like lactate
dehydrogenase, matrix metalloproteinase, Ki67 and cyclin D1
have been detected in oral cancer. (Hamzany et al. 2015) Recently
survivin (Jasiwal & Goel 2015) and interleukin-6 (Santolia &
Gupta et al. 2016) have been detected in saliva of oral cancer
patients, also there are studies detecting the levels of salivary
cotinine (Kulza et al. 2012) and serum cotinine (Asha & Dhanya
2015) in chewers and smokers. The greatest disadvantage of using
this method as an aid in tobacco de-addiction is feasibility and
availability of resources. The equipments (GCMS; LCMS)
required for estimation of salivary TSNA’s are currently housed in
centres of basic sciences research and engineering institutes.
Transporting samples for each visit during the de-addiction
counselling program would incur great costs.
Further research should be conducted on salivary nitrosamines in
tobacco chewers and quitters in large sample sizes. Detection of
salivary nitrosamines could be used as an effective aid to
determine abstinence from tobacco during the de-addiction
process. Due to the varied advantages of using saliva as a
diagnostic tool, many researchers are investigating saliva for
detection of wide variety of diseases. It has also shown potential to
replace serum/blood/urine and other body fluids in diagnosis of
diseases. Future research can also be directed towards developing
handheld devices like a lab-on-chip device for chair-side use.

5. Conclusion
The present study clearly shows an increase in salivary
tobacco specific nitrosamines (TSNA’s) NNN and NNK in
tobacco- chewers and tobacco-quitters. The levels of these
metabolites in patients who have quit tobacco use are lower than
the active tobacco- users. The levels of TSNA’s found in the saliva of tobacco-chewers in the present study were higher than other
studies reported probably because manufacturers in the west
have substantially reduced the TSNA’s concentrations in finished smokeless tobacco products. Similar measures need to be
adopted in developing countries like India. Also people in India
use a large amount of slake lime with tobacco which contributed to higher levels of TSNA’s. It has been reported that alkaline
pH produced due to lime is conducive to the leaching out of
TSNA’s. And in Karnataka the use of Gutka and pan is also most
prevalent.
Saliva can be used to detect TSNA’s and screen for TSNA’s during each patient’s de-addiction process. At present this is not feasible because of lack of availability of laboratory equipment for
routine screening.
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Abstract:
Promotion is an academic reward system for university faculty. The word promotion these days
comes with mixed feelings. With our rapidly escalating population and increase in the number of
dental schools and availability of specialists, faculty positions are rapidly getting saturated. In the
early days, career advancements and promotion were primarily based on time. According to the
current promotion guidelines, career advancement depends on performance, namely, publications,
research, participation in other administrative responsibilities, and clinical work. However,
publications seem to have a greater impact on the decision to promote. The Dental Council of India
has devised a point system to aid in decision to promote. Currently, we do not have a system of
recruiting or promoting faculty under different tracks such as clinical teachers, researcher teachers,
and tenure‑track faculty as in American and British universities. All recruitments are for full‑time
jobs. The number of ranks is three, namely, lecturer, reader (equivalent to associate professor),
and professor. There is a dire need for reforms in promotion policies. We need new policies to
be framed so that teachers can engage in different aspects of scholarship defined by Boyer.
This article looks at current deficiencies in promotion policy in dental schools in India and career
advancement policies in American universities which can be used as a template for framing new
guidelines in the Indian scenario.
Keywords:
Career advancement, dental faculty, promotion
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romotion is an academic reward system
for university faculty. [1] The word
promotion these days comes with mixed
feelings. As the “due date” approaches,
one is filled with fear, apprehension,
excitement, and longing for that academic
advancement. Promotion and career
advancement have existed since ancient
times – a crown prince became king, a top
military officer was made commander of
armed forces. Even a wolf pack chooses a
leader based on its abilities.
With our rapidly escalating population and
increase in the number of dental schools
and availability of specialists, faculty
positions are rapidly getting saturated.
This is an open access journal, and articles are
distributed under the terms of the Creative Commons
Attribution‑NonCommercial‑ShareAlike 4.0 License, which
allows others to remix, tweak, and build upon the work
non‑commercially, as long as appropriate credit is given and
the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

We have a total of 23,780 seats which were
available in all dental colleges (2420 in
government colleges and 21,360 in private
colleges) in 293 colleges in India. The
distribution of colleges is skewed with
majority of the colleges being housed in five
states, namely, Karnataka, Maharashtra,
Tamil Nadu, Andhra Pradesh, and Uttar
Pradesh.[2]

Current Scenario in Indian Dental
Schools
In the past 20 years, there has been a
staggering rise in the number of dental
colleges in India. [2] Correspondingly,
there has been a rise in the number of
dental graduates and postgraduates. It
has been observed that majority of the
postgraduates choose to join academic jobs
and work part‑time in privately owned
How to cite this article: Lagali-Jirge V, Shigli K. The
promotion conundrum: Is it time for reform in Indian
dental schools?. Indian J Health Sci Biomed Res
2018;11:203-6.
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dental clinics. Consequently, faculty positions in most
of the dental schools are filled, and finding an empty
slot for a newly passed postgraduate is becoming
increasingly difficult.
A short description of the current promotion guidelines
will place this paper in context. According to the current
promotion guidelines, career advancement depends
on performance, namely, publications, research,
participation in other administrative responsibilities,
and clinical work. However, publications seem to
have a greater impact on the decision to promote. The
Dental Council of India has devised a point system[3] for
publications which will be considered while granting a
promotion.[3] The decision to grant promotions rests with
the dean/principal or the vice‑chancellor depending on
the affiliation of the dental school.
We will take a look how career advancements take place
in most of the American health professions universities.
At present, there has been only one track for promotion
unlike what is seen in American medical and dental
universities. Currently, we do not have a system of
recruiting of promoting faculty under different tracks
such as clinical teachers, researcher teachers, and
tenure‑track faculty.[4] All recruitments are for full‑time
jobs. Part‑time positions do not exist. Few dental schools
have preset guidelines for application to promotion. In
the early days, career advancements and promotion
were primarily based on time, i.e., the number of years
of service from the day one joined a dental school as a
teacher. The older promotion track was lecturer (3 years),
assistant professor (2 years), associate professor (3 years),
and professor. The number of ranks has been brought
down to three, namely, lecturer, reader (somewhat
equivalent to associate professor), and professor.
Currently, anyone who completes a Master of Dental
Surgery is recruited as a lecturer soon after obtaining the
degree. After 4 years of experience as lecturer, he/she is
eligible to become an associate professor/reader. After
5 years of service as associate professor/reader, they
are promoted to professor.[5] There also exists a general
sentiment that after a certain period of employment, one
is entitled to a promotion regardless of whether they have
earned it or not. The time period for review of faculty
promotion to associate professor is currently 4 years. This
is a very short period to conduct good quality research.
To be eligible for promotion, this might foster conduct of
poor quality research and therefore result in publications
of questionable standards.
This is leading to increasing insecurity and resentment
among teaching faculty because promotions are also
linked with monetary benefits. To add to this problem,
universities in some states have caste‑based reservations
in promotions. Due to this, preference is given to faculty
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who falls in the reservation categories over a deserving
candidate. The implications of such policies may not
always work in favor of progress.

How Can This Issue be Addressed?
While it is not possible to promote every faculty member
in due time, there can be new guidelines framed and
brought in place to ensure that everyone has a fair chance
of career advancement. The new guidelines will also
help currently placed faculty choose their desired track
and work to excel.
It is not realistic to expect every faculty member to
participate in every academic and research activity
primarily because of their professional interests and
inclinations. While some may possess exceptional clinical
skills, there are others who excel in research and/or
teaching. Conforming all of them to one silo would
make career advancement difficult and also affect their
motivation to work. Overcommitment to one area may
also result in neglect in other areas. Furthermore, if a
good teacher is denied career advancement for want
of commitment to research, it can be quite a setback
to the individual considering motivation to pursue
working, professional advancement, and monetary
benefits involved. Achieving academic advancement is
an important facet of faculty satisfaction.[6]

Career Tracks and Promotion
There are primarily two tracks reported in literature
in the United States: tenure track and nontenure track
and three career lines, namely, clinical, research, and
lecturer. Some universities also have two general
types of appointments – regular and special.[7] Regular
appointments may be tenure track or nontenure track.
Special appointments include emeritus, affiliated, or
voluntary positions.[7]
It is expected that faculty in the tenure track will
contribute to each of the three principal areas of faculty
obligation ‑ teaching, scholarship, and service to the
school, university, community, and profession.[8] This is a
generally practiced definition across various universities
and disciplines including health professions education.
Nontenure‑track faculty are those full‑time, part‑time,
or volunteer faculty members who are not appointed to
tenure‑track positions.[1] Both tracks have specific ranks.
The tenure‑track ranks are assistant professor, associate
professor, and professor. A review for tenure is generally
conducted in the 6th year after appointment. If approved,
the candidate will receive a promotion along with tenure.
If a candidate is appointed associate professor without
tenure, then they are subjected to a detailed review for
tenure. In addition to having qualifications of an assistant
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professor, an associate professor is also expected to
have successful experience in teaching, research, and
scholarship at a nationally recognized level of excellence.
Promotions to professor do not follow specific timelines.
In general, tenure is awarded to faculty who has a
greater likelihood of securing independent funding for
research.[7] It must also be noted that the tenure track is
quite demanding and requires a great deal of dedication
from the faculty.
The nontenure track consists of two lines for
full‑time faculty – research and teaching/clinical.
Clinical teachers can hold part‑time positions. Their
responsibilities generally include teaching, research,
and supervising students in laboratory activities. Their
promotion primarily depends on research activities and
publications.[8] Nontenure tracks were created to employ
faculty members who are not eligible for tenure but at
the same time valuable to universities for their academic
and clinical contributions.
Teaching and/or clinical positions may be part‑time
or full‑time jobs. The full‑time faculty ranks include
dental school assistant professor, dental school associate
professor, and dental school professor. Part‑time faculty
ranks for clinical positions are clinical instructor, clinical
assistant professor, clinical associate professor, and
clinical professor. The minimum qualification required
for dental school/clinical positions is a terminal degree in
their field of specialization, high level of ability in clinical
practice, and teaching. For advancement in career, they
will have to demonstrate extensive successful experience
in clinical and professional practice in specialization and
superior teaching ability.
The lecturer track is reserved for faculty who demonstrates
excellence in education. Effectiveness in other areas
though not mandatory will strengthen their position.
Their areas of accomplishment include effectiveness
and excellence in education and investigations (research,
quality improvement, bench research, clinical trials, etc.).
Promotions are given if the individual demonstrates
potential and commitment to develop excellence in
education.[8]
In the research track, faculty members are expected
to demonstrate excellence in investigation. Excellence
in investigation specifically requires scholarship and
dissemination outside the institution.[8] The operational
definition of investigation by the University of Utah is
“efforts by the faculty member that generate or advance
creation or development of new knowledge. These could
include such activities as bench research, clinical trials,
quality improvement, and evaluation of educational
efforts. Team science, clinical care, collaboration,
technology commercialization, education, community

engagement, advocacy, inclusion, sustainability,
web‑based dissemination, administration/service,
and global health can all be areas for effective and
excellent investigation.”[8] Engaging in research requires
significant effort, protected faculty time, and resources.[6]
In India, Aggarwal et al. found that there are very few
students who are genuinely interested in research or
teaching after graduating.[9] If this is a general sentiment
across majority of the dental schools in India, then we
may expect shortage of teachers and researchers in the
years to come.

Activities Considered
Examples of criteria in evaluating all full‑time tenured/
tenure‑track and nontenure‑track faculty are as follows[10]:
1. Teaching performance
2. Research/creative and other scholarly activities
and all faculty members at UTHSC are expected
to contribute to their professional discipline by
participating in research/creative and other scholarly
activities. Such activities can be broadly defined and
encompass a wide range of activities
3. Patient care
4. Service to the department, college, university, and
community outreach
5. Tracks for professor (recognition of the candidate’s
value to the university at the national/international
level, which may be obtained through leadership
in national/international organizations, national/
international invitations to speak or present
continuing education, national funding of research
projects, and/or high level publications in national/
international journals).
While it is appropriate and even helpful for there to be
differences in opinion and interpretation of guidelines,
the promotion and tenure guidelines should be consistent
with activities; faculty members are asked to perform in
order to fulfill the institutional mission.[11]
Since research is a common theme in each track, faculty
must be given protected time for pursuit of scholarly
activities which is not practiced routinely. It might take
a while for us to introduce this change because it would
involve a big departure from convention. It would not be
surprising to face resistance if such a change was to be
implemented. However, it will be a worthwhile effort.
In the process of creating all these positions, the existing
faculty can be redirected into various positions based on
their preferences. The new positions will have to be filled
by interviews and a demonstration of excellence in the
chosen position. The recruitment and promotion policy
should also consider part‑time positions. Everything
about clinical practice cannot be gleaned from books.
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Dentistry is a skill‑based profession. Having skilled and
experienced clinicians to teach students has undeniable
benefits. It will be advantageous to recruit clinicians
as part‑time clinical faculty because they will be able
to lend their clinical expertise. To prevent misuse of
part‑time positions, clear guidelines have to be framed
regarding free‑trade agreements and working hours,
duties, and responsibilities which will be congruent to
learning outcomes. The presence of such a system of
recruiting faculty and career advancement policy will
encourage truly motivated candidates to seek these
positions. The option of part‑time positions should
also be considered. General dentists have many useful
skills that can be imparted to undergraduates. Their
real‑world experience can be used by employing them
as part‑time faculty.[11] To expedite effective teaching, the
prospective teachers will require faculty development to
prepare them for duties of a teacher expected of them.[12]
The advantages of having new guidelines for career
advancement and promotion are multifold.
1. It will generate more employment opportunities for
faculty
2. It will reorganize their focus on excellence in
academics and research which seems to be fading
3. The success of an organization depends on workplace
motivation. One of the most important ways to
stay motivated is by recognition of excellence by
promotion
4. Lending preference to only research at the expense of
lectures and clinical teaching will lead to deterioration
in teaching–learning activities
5. Hybrid tracks reported in literature should be
considered while preparing policies, to facilitate
scholarly activity in discovery, application,
integration, and teaching[7]
6. The bar for professional accomplishment or standards
for merit is constantly rising. The presence of a
well‑defined policy for tenure and promotion will
encourage truly motivated faculty to pursue their goals.
This will consequently raise the quality and standards
of the university that the faculty is associated with.
While majority of the graduates will still continue to opt
for general dental practice, teaching and research need to
be made more rewarding. Boyer’s expanded definition
of scholarship gives equal importance to scholarship
of discovery, application, integration, and teaching.[13]
It is time to introduce reform in promotion and career
advancement policy.

Conclusion
Faculty promotions and career advancement are vital to
sustain progress and success of any academic enterprise.
Lately, due to a rise in the number of specialists filling up
206

all academic posts, career advancements have come to a
near standstill leading to dissatisfaction and frustration.
This could also lead to a decline in the number of
academic posts being filled in the future. The career
track and advancement system is in need of a major
overhaul. We can learn from policies in the west and
tailor it to the Indian context. To ensure credibility of
academics, it is time for the Dental Council of India to
implement reforms.
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Original Article

Soxhlet versus Cold Maceration: Which Method Gives Better Antimicrobial
Activity to Licorice Extract against Streptococcus mutans?
Abstract

Purpose: Licorice is called “grandfather of herbs” and is being used for wide various ailments since
time immemorial. However, its use in dentistry has been recently. Soxhlet and Cold maceration are
the two commonly employed methods for extraction of drug from raw products. But which of two
is gives better antibacterial property to licorice root remains unanswered. Hence, the present study
has been planned with an aim to compare antibacterial activity of licorice root extracts obtained
from two methods (Soxhlet and cold maceration) against Streptococcus mutans. It is an in vitro
study. Methodology: Licorice roots were authenticated from recognized taxonomist. They were
washed, dried completely, and coarsely powdered. The weighed powder was mixed with ethanol
(100 mg in 500 ml). Two such mixtures were made. One was used for cold maceration procedure
and the other was used for Soxhlet method. Extracts so obtained were assessed for their minimum
inhibitory concentration against S. mutans ATCC 25175 in triplicates using broth dilution and disc
diffusion method. Extracts were also compared for their phytochemical components. Descriptive
analysis and unpaired t‑test were performed. Results: Cold maceration extract at concentration
of 1.95 mg/ml and Soxhlet method at 3.906 mg/ml showed inhibition of S. mutans. Both of them
possessed the same phytochemical components. Conclusion: Licorice root extract obtained through
cold maceration had significantly better antimicrobial activity against S. mutans than licorice extract
obtained through Soxhlet method. Cold maceration method is relatively simple and does not involve
complex instruments and yet yields better extract.
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Introduction
Licorice (Glycyrrhiza glabra) called as
Madhuyashti, Mulethi, and Yastimadhu is
an herbaceous perennial plant. Root
consists of stolons and pieces of roots.
It occurs in Southern Europe, Spain,
Syria, Russia, Egypt, Arab, and Iran.[1]
In India, it is reported to be cultivated in
Baramulla, Srinagar, Jammu, Dehradun,
Delhi, and South India. Licorice is
obtained from the unpeeled, dried roots
and stolons of G. glabra and Glycyrrhiza
uralensis.
Licorice
contains
several
classes of secondary metabolites such
as coumarin, flavonoids, isoflavonoids,
pterocarpenes, saponins, and stilbenes
which have been described in detail by
Wang and Kondo.[2] Licorice has been
used in Ayurveda since time immemorial.
It is 50 times sweeter than sucrose and is
used as diuretic, demulcent, mild laxative,
aphrodisiac,
expectorant,
hemostatic,
and intellect promoting.[3] The active
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chemical ingredients imparting the unique
licorice taste are glycyrrhizic acid and its
glucoside, glycyrrhizin (C42H62O16).
These molecules are regarded as nearly
synonymous as powerful organoleptic
flavorants and impart characteristic licorice
taste and aroma.[4,5]
Literature has a report of licorice being
used for oral diseases such as dental
caries, periodontal diseases, candidiasis,
and recurrent aphthous ulcers.[6] It has also
been used as a mouthwash and lollipop
for control of tooth decay.[7,8] The aciduric
mutans streptococci (MS) group, including
Streptococcus mutans and Streptococcus
sobrinus, are highly cariogenic and
represent microorganisms most closely
associated with dental caries. The oral
cavity contains at least 52 genetic strains of
S. mutans.[9,10] Some MS strains may have
enhanced abilities to adhere and propagate
in specific oral environment[11] including
selective colonization of hard‑tissue sites.[12]
In addition, several MS strains have been
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known to concurrently colonize a single tooth, and single
genotypes have been identified to colonize multiple sites
within the dentition of individual patients.[13] Hence, S.
mutans is considered as the main culprit for dental caries
and was thus selected for the present study.
Ayurvedic products are polyherbal by nature and are found
in the crude form. There are many extraction procedures
which are available to obtain the desired drug. Most
commonly followed extraction methods are Soxhlet method
and cold maceration. Soxhlet extraction has been used
for many decades, is very time‑consuming, and requires
relatively large quantities of solvents. It also needs Soxhlet
extractor special equipment for the process.
On the other hand, cold maceration is a simple procedure
which does not require any special armamentarium.
Cold maceration always results in an odor similar to that
in the original plant material without causing degradation of
the thermolabile compounds present in the fraction due to
the low extraction temperature similar to cold pressing.[14]
Although various methods have been described in
the literature for extraction of crude drug, a scientific
comparative study to know which method is superior
over the other is lacking for licorice extract. Hence, the
present study has been planned with an aim to compare the
antibacterial activity of licorice extract obtained using cold
maceration and Soxhlet method against S. mutans.

Methodology
The present study is an in vitro study, and ethical approval
was obtained from the Institutional Ethics Committee
No. 820 dated January 28, 2014, KLE University.
For licorice extract preparation, dried licorice roots
were procured from KLE Ayurveda Pharmacy, Belgaum,
Karnataka. Materials used in this in vitro study are as
follows:
• Licorice roots
• Pure ethanol
• Standard strain of S. mutans ATCC 25175.
Licorice extract was prepared using two different methods
which are cold maceration and Soxhlet method.
Cold maceration
Purchased licorice root specimen was authenticated from
recognized botanist at Indian Council of Medical Research’s
Regional Medical Research Centre, Belgaum. After washing
all the roots, they were dried in the shade for 3–4 days. Roots
were cut into small pieces in a grinder and were grounded
to coarse powder. One hundred grams of licorice powder
was mixed with 500 ml of 100% ethanol in a conical flask.
The mixture was stirred thoroughly with a glass rod. The
conical flask was kept with intermittent shaking for 72 h.
The mixture was filtered using muslin cloth and through
Whatman No. 1 filter paper. The filtrate was concentrated
2

using an IKA rotary evaporator at 40°C, and the resultant
residue was kept in a refrigerator till further use.
Soxhlet method
One hundred grams of coarse powder of licorice root
was packed in a muslin cloth bag and placed in the body
of Soxhlet extractor. Then, 500 ml of ethanol (solvent)
was poured in the round‑bottom flask. The apparatus
was then fitted with the help of clamps and stand to
support the Soxhlet extractor, round‑bottom flask, and
condenser. The rubber tube connected to the tap water was
attached to the condenser for continuous flow of water. The
solvent was heated using the isomantle, which began to
evaporate, moving through the apparatus to the condenser.
The condensate then dripped into the reservoir containing
the plant extract. Once the level of solvent reached the
siphon, it poured back into the flask and the cycle began
again. The process was made to run for a total of 6 h.
Finally, the extract was collected in the round‑bottom
flask. Once the process was finished, the ethanol was
evaporated using IKA rotary evaporator at 40°C, leaving
a small yield of extracted plant material (about 2–3 ml)
in the glass‑bottom flask. Extract was kept in a porcelain
bowl till the remaining ethanol was completely evaporated.
The content of extractable matter was calculated in mg/g
of air‑dried material using digital weighing balance. The
extract was stored in the refrigerator till further use.
Phytochemical screening
The ethanolic extracts obtained from both the techniques
were subjected to preliminary phytochemical screening for
qualitative detection of phytoconstituents using standard
procedures as described by Trease and Evans.[15]
Preparation of inoculums
The microbial strain used for this study was procured
from the Institute of Microbial Technology, Chandigarh
(ATCC 25175). Stock cultures were maintained at 4°C on
the slant of nutrient agar. Active cultures for experiments
were prepared by transferring a loop full of cells from the
stock cultures to test tubes of nutrient broth for bacteria
which were incubated for 24 h at 37°C.
Determination of antimicrobial activity of the licorice
extract was done as per the Clinical Laboratory and
Standard Institute guidelines.[16]
• The lowest concentration of the extracts that inhibits
the growth of test organisms is the minimum inhibitory
concentration (MIC). The MIC of the licorice extracts
was determined by broth dilution method against
bacterial culture
• MIC of the extract against S. mutans (ATCC 25175)
by broth dilution method was carried. Media used was
brain–heart infusion (BHI) broth. Culture/inoculum:
S. mutans. Stock solution of the extract: 50% (500 mg
in 1 ml of dimethyl sulfoxide).
Journal of the Scientific Society | Volume 45 | Issue 2 | May-August 2018
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•

Extracts:
Licorice
extract‑Cold
maceration
method (LC)
Licorice extract‑Soxhlet extraction method (LS).

Procedure
Nine dilutions of extract were done with BHI for MIC.
In the initial tube, only 200 µl of extract was added. For
dilutions, 200 µl of BHI broth was added into the next
nine tubes separately. In the 2nd tube, 200 µl of extract was
added which already contains 200 µl of BHI broth. This
was considered as 10−1 dilution. From 10−1 diluted tube,
200 µl was transferred to the second tube to make 10−2
dilution. The serial dilution was repeated up to 10−8 dilution
for each extract. From the maintained stock cultures of
required organisms, 5 µl was taken and added into 2 ml of
BHI broth. In each serially diluted tube, 200 µl of above
culture suspension was added. The last tube contained only
the media and culture suspension. The tubes were kept for
incubation for 24 h at 37°C in bacteriological incubator
and observed for turbidity. The experiment was repeated in
triplicate for both LS and LC, to ascertain the antimicrobial
activity.
Disc diffusion method was carried out to confirm the
results of broth dilution method.

Results
Approximately 8 g and 6.5 g of licorice extract were
obtained from 100 g of powder through cold maceration
and Soxhlet method, respectively.
For broth dilution method of MIC, turbidity was seen in
the ninth tube of cold maceration method and eight tube of
Soxhlet method.
Further result was confirmed with the help of disc diffusion
method in which the zone of inhibition was noted. All the
experiments were repeated in triplicates, and the average
value was taken.
Table 1 shows the MIC values of the triplicate experiments.
The mean MIC value for cold maceration was 1.8 ± 0.145,
and for Soxhlet method, it was 3.8 ± 0.097 [Table 2]. When
unpaired t‑test was applied, P = 0.000 with 95% confidence
interval which concluded that there was a statistically
significant difference between MIC values obtained through
two methods [Table 3]. When phytochemical screening
was performed, both the extracts showed the presence of
components as shown in Table 4.

Discussion
Licorice has been used in Ayurveda for many ailments, and
the literature search shows that it has good scope to be used
in medicine and dentistry as an adjunct to allopathic drugs.
Its effectiveness on general health problems has been well
documented, but its effect on S. mutans, the main culprit in
the initiation of dental caries, is sparsely reported.[17]
Journal of the Scientific Society | Volume 45 | Issue 2 | May-August 2018

Table 1: Minimum inhibitory concentration values of the
cold maceration and Soxhlet method

Experiment
First time
Second time
Third time

Cold maceration (1)
1.953 mg/ml
1.783 mg/ml
1.664 mg/ml

Soxhlet method (2)
3.906 mg/ml
3.715 mg/ml
3.781 mg/ml

Table 2: Mean and standard deviation of the minimum
inhibitory concentration value

MIC value
n
Mean±SD
SE
Cold maceration (1)
3
1.800±0.145
0.0838
Soxhlet method (2)
3
3.800±0.097
0.056
MIC=Minimum inhibitory concentration, SD=Standard deviation,
SE=Standard error

Table 3: Comparison of antimicrobial activity of licorice
extract obtained by cold maceration and Soxhlet method
(independent t‑test)

Test for equality of means

df

Significant
(two‑tailed)

4
3.48

0.000
0.000

t

MIC value
Equal variances assumed
−19.840
Equal variances not assumed
−19.840
MIC=Minimum inhibitory concentration

Table 4: Phytochemical test results of both the extracts

Phytochemical test

Test for sterols and triterpenoids
Salkowski test
Test for flavonoids
Alkaline reagent test
Test for alkaloids
Hager’s test
Mayer’s test
Dragendorff’s test
Test for tannin
Lead acetate test
Ferric chloride test
Test for saponins
Froth test
Test for reducing sugars
Benedict’s test
Test for anthraquinones
Borntrager’s test
+=Phytochemicals present

Cold
maceration

Soxhlet
method

+

+

+

+

+

+

+

+

+

+

+

+

+

+

Ayurvedic drug formulation is known as pancavidhaa
kasayaa and has description of five basic forms: Swarasa,
Kalka, Kwatha, Sheeta, and Faanta. Ayurveda believes that
a plant as a whole may not have therapeutic effect, and
hence, the active ingredients need to be extracted from the
whole plant.[18] The type of extraction procedure selected
should be based on the nature of the constituents. If the
constituents are thermolabile, then extraction procedures
3
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such as cold maceration and percolation are preferred.[18]
The major constituents of licorice are triterpenoids and
flavonoids, apart from small quantities of pyrrolopyrimidine
alkaloid and tetrahydroquinoline alkaloids.[19-21] The
chemical components responsible for antioxidant and
antibacterial activity present in G. glabra roots have been
reported such as glycyrrhizin, glycyrrhizinic acid, glabridin,
glabrene, glabrol, licoflavonol, glycyrol, licoricone,
formononetin, phaseollinisoflavan, hispaglabridin A and
B, 3‑hydroxyglabrol, and 3 methoxyglabridin, glabranin
isomer.[22‑24] Flavonoids and phenylpropanoids can degrade
when kept in organic solvents. Glycosides tend to break up
when exposed to higher temperatures as in case of Soxhlet
extraction. We can contemplate that differences in MIC
values observed in the present study could be attributed to
differences in flavonoid concentration which is responsible
for antibacterial activity of licorice to a large extent.
Solvent used for extract of crude product also plays an
important role. Water and alcohol are the two commonly
used solvents for extraction procedure. Water is considered
as a universal solvent as it is inert, but it may not be useful
in all circumstances, especially when the ingredients are
insoluble in water. Hence, alcohol is considered a good
choice for such conditions, and moreover, it has many
advantages over water such as:
• Alcohol is neutral and hence extract products
obtained from it are compatible with other products,
small amount of heat is required to concentrate the
alcoholic preparations, and it dissolves selective active
constituents of the drug.[23] This postulate was tested
by Ahmad et al.[24] and Jain et al.[8] who concluded that
ethanolic extract of licorice had better antimicrobial
activity. This might be attributed to the polar nature of
the solvent ethanol which resulted in leaching of more
active ingredients during extraction.
The phytochemical screening revealed the presence of
carbohydrates, reducing sugars, terpenoids, glycosides,
steroids, tannins, saponins, anthraquinones, flavonoids, and
alkaloids. The presence of these secondary metabolites
could contribute to the antibacterial activity of the extracts.
It is interesting to note that these components were present
in both the extracts, but however, the MIC value of both
differed significantly. This difference could be attributed
to the difference in solubility of both the extracts. In
the present study, the cold maceration extract dissolved
completely than extract obtained by Soxhlet method.
A comparison between different methods for extraction
of glycyrrhetic acid from licorice stolons was reported
by Sharad Visht[25] which concluded that extraction ratio
of glycyrrhetic acid can be increased by changing pH of
extraction solvent. In the present study, cold maceration
proved to be better than Soxhlet method for extraction of
licorice roots. The study result is of practical significance
which demonstrates that licorice extract obtained from
4

simple method of cold maceration is superior to the
extract obtained from Soxhlet method which needs special
apparatus for carrying out the procedure along with
continuous supply of tap water for at least 24 h apart
from requirement of personnel to monitor the procedure.
Hence, future studies which are planned on licorice roots
can directly adopt cold maceration method for obtaining
extract.
The study has some limitations such as the use of single
organism. It is a known fact that dental caries is a
multifactorial disease and etiology has been attributed to
various causative microorganisms. However, S. mutans is
predominant of all cariogenic microorganisms, and hence,
it was selected in the present study. In future, studies can
be conducted on various other cariogenic microorganisms
to know if licorice extract has broad‑spectrum
antimicrobial activity. Confirmatory tests such as thin‑layer
chromatography (TLC)/high‑performance TLC can be
carried out to know if there is any difference in the
concentration of active ingredients of both cold maceration
and Soxhlet extract.

Conclusion
The present study concludes that the licorice root extract
obtained from cold maceration method showed significantly
better antimicrobial activity than extract obtained from
Soxhlet method against S. mutans.
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Review Article

Infant Formula and Early Childhood Caries
Abstract

The prevalence of early childhood caries (ECC) is increasing worldwide. Impaired oral health
could have a negative impact on the overall health of infants. ECC can continue to deteriorate the
growth and development of the child in preschool stage. Feeding practices largely influence the
occurrence of ECC. Infant formula is commonly used as supplements or substitutes for breast milk
up to the first 2 years of age. The dietary sugars such as lactose and sucrose, present in the infant
formula, could act as a favorable substrate and change the oral microflora. Infant formula constitutes
of various minerals which are known to affect tooth mineralization including iron, fluoride, and
calcium. A number of in vitro, animal, and human studies have been conducted to understand their
effect on oral environment and microbiota. Exploring the scientific literature for different types of
infant formula and their role in the etiopathogenesis of dental caries could give us an insight into the
cariogenic potential of infant formula. Furthermore, this could be source of information for health
practitioners as they are the ones who are first sought by parents for advice related to infant feeding.
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Introduction
Early childhood caries (ECC) is considered
to be the most prevalent disease and
contributes to unmet health needs among
children.[1] ECC is defined as the presence
of one or more decayed (noncavitated
or cavitated), missing due to caries, or
filled tooth surfaces in any primary tooth
in a child aged 71 months or younger.[2]
Dental caries is a disease of multifactorial
etiology.[3] The key microorganisms
causing ECC is mutans streptococci (MS)
which comprise Streptococcus mutans and
Streptococcus sobrinus while the other
microorganisms include Lactobacillus and
Streptococcus sanguis.[4] Other common
factors for causing ECC include feeding
during the night, frequency of exposure
to foods, and foods having higher sucrose
content.
The World Health Organization has
recommended feeding infants with human’s
milk and infant formulas up to the age of
2 years. Bovine milk can only be introduced
after 6 months of age.[5] However, there
exists a discrepancy of opinion between
pediatricians and dentists regarding the
duration of infant feeding.[6] This is mainly
because the sugars present in breast milk
This is an open access journal, and articles are distributed
under the terms of the Creative Commons AttributionNonCommercial-ShareAlike 4.0 License, which allows others
to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations
are licensed under the identical terms.
For reprints contact: reprints@medknow.com

and infant formulas act as favorable
substrate for initiation of dental caries.
Hence, this review compiles the literature
about infant formula and its possible
contribution in dental caries formation.

Methodology
A literature search was carried out on infant
formula and its role in the causation of
ECC. PubMed/Medline and Google Scholar
databases were searched using the following
keywords: “infant formula,” “dental caries,”
“early childhood caries,” and “infant
feeding.” A total of ten articles which
were found relevant from January 1993 to
October 2017 are included in the review.

Infant Oral Microbiota
The microbiota inhabiting in the oral cavity
and other parts of the gastrointestinal (GI)
tract develops from sterility at birth into the
most heavily colonized parts of the human
body.[7] Different environmental conditions
can lead to distinct bacterial communities
at the different anatomical niches of the GI
tract. There are over 700 taxa which have
been identified in the colon and mouth.
However, minimal species overlap between
the two sites.[7]
Establishment
of
stable
bacterial
ecosystems in the GI tract, including the
mouth, evolves during a period of microbial
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variation chiefly during the first 2 years of life.[8] The initial
colonizers are facultatively anaerobic in genera, such as
streptococci and Actinomyces. These are succeeded by
more strictly anaerobic genera, such as Bifidobaterium in
the gut and Veillonella in the mouth.[4]

Table 1: History of the development of milk formulas

Year

1867
1915

Infant Formula
It is an alternative to breast milk for feeding the child
and is obtained from other human (surrogate mothers) or
another mammal. The most frequently used sources include
the cow, sheep, and goat.[9]
Numerous health organizations, including the World
Health Organization (2002), the American Academy
of Pediatrics (1997), the American Academy of
Family Physicians (2003), and various others, promote
breastfeeding as the ideal form of nutrition for infants
during the 1st year of life. Even so, a vast majority of
infants in various parts of the world are fed human’s milk
substitutes since the age of 6 months.[9] Even though these
food sources are inferior to human’s milk in multiple
respects, it promotes more efficient growth, development,
and nutrient balance than commercially available cow’s
milk. It is recommended that infants who are not breastfed
should consume iron‑fortified infant formulas rather
than cow’s or goat’s milk until 12 months of age by the
American Academy of Pediatrics.[8]
Infant formulas can be used as substitutes or supplements
for human’s milk. Infant formulas are commonly
recommended in low birth weight babies, cases of
malnutrition, emergency situations such as famines,
vulnerable groups, HIV‑positive mother, and lactose
intolerant babies.[8]
Infant formulas are of two types: cow’s milk‑based
formulas and noncow’s milk‑based formulas. Table 1 shows
the history and development of infant formula.[8]
By the early 20th century, it was clear that cow’s milk was
most likely the best animal‑milk base to work with but
that certain modifications were needed to make it safe and
palatable for human infants. These modifications included
removing animal fat and substituting vegetable oils,
diluting the protein content for the newborn’s relatively
immature renal tubular system, and adding or balancing
minerals and vitamins (e.g., adding iron, adjusting the
calcium:phosphorus ratio).[8]

1935
1959
1960
1962
1984
Late 90s
Early 2000s

1929
Mid 1960s

Constituents added to infant formula
Cow’s milk‑based formulas
Formula contained wheat flour, cow’s milk, malt
flour, and potassium bicarbonate
Formula contained cow’s milk, lactose, oleo oils,
and vegetable oils in a powdered form
Protein content of formula was taken into
consideration
Formula fortified with iron
Formula was concentrated to reduce the renal load
Whey: Casein ratio was made similar to human’s
milk
Taurine fortification introduced
Nucleotide fortification was done
Long‑chain polyunsaturated fatty‑acid fortification
introduced
Noncow’s milk‑based formulas
Introduction of commercially available soy
formula (soy flour)
Isolated soy protein introduced

of energy.[9] The composition of infant formulas includes
protein, lipid, carbohydrate, linoleic acid, vitamins, and
minerals in standardized ranges. When prepared according
to the label directions for use, the product should be free
of lumps and of large coarse particles and suitable for
adequate feeding of young infants. The ingredients should
be clean, of good quality, safe and suitable for ingestion by
infants. Furthermore, the normal quality requirements, such
as color, flavor, and odor, are assessed. Various thickeners
and acidity regulators are also added to it. The product and
its component should not have been treated by ionizing
irradiation. Thus, the nutritional safety and adequacy of the
formula should be scientifically demonstrated to support
growth and development of infants.[9]
The carbohydrate content in infant formula is
predominantly distributed among lactose, sucrose, maltose,
or glucose. Formulas highest in sucrose are alternatives
to lactose‑containing milk‑based formulas. The grams of
total sugars per serving ranged from 1.28 to 11.16 g. Some
products are found to be containing 12 g of sugar per
serving.[10]

Essential Composition

Various in vitro studies conducted on rat teeth [Table 2] and
human teeth [Table 3] have tried to evaluate the cariogenic
potential of infant formulas. Some in vivo studies [Table 4]
have also tried to compare the cariogenic potential of
commercially available infant formulas.

Infant formula is a milk‑based product obtained from cows
or other animals or a mixture of other ingredients which
have been proven to be suitable for infant feeding. All
ingredients and food additives should be gluten free. Infant
formula prepared ready for consumption in accordance
with instructions of the manufacturer should contain per
100 ml not <60 kcal (250 kJ) and not >70 kcal (295 kJ)

Breast milk provides nutrition for the infant and
is a source of lactobacilli, Bifidobacteria, and
streptococci.[21,22] However, components of breast
milk inhibit growth and attachment of the cariogenic
bacteria, S. mutans in particular.[22] A study conducted by
Holgerson et al.[23] revealed that the Lactobacillus counts
in the oral cavity were higher in breastfed as compared to
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Table 2: Studies conducted on rats

Study
Bowen and Pearson, 1993[11]

Materials compared
10% sucrose and cow’s milk

Bowen et al., 1997[12]

5% sucrose, cow’s milk, Lactofree, Isomil,
carnation follow‑up, Gerber with soy, Similac
low iron, Gerber low iron, ProSobee, Nursoy,
Nutramigen

Inferences
10% sucrose signiﬁcantly more cariogenic than
cow’s milk
Highest caries ‑ sucrose water
Have signiﬁcant cariogenic potential ‑ Gerber Baby
formula with soy, Gerber Baby formula low‑iron,
and Similac low‑iron infant formula
High amounts of sulcal and smooth surface caries
observed in low‑iron formulas

Control solutions: Water, sucrose cow’s whole milk

Erickson et al., 1998[13]

Iron‑containing formulas

Caries progression in dentin and pulp significantly
higher than cow’s whole milk

Low‑iron formulas
Soy‑based formulas
Special formulas
Peres et al., 2002[14]
Bowen and Lawrence, 2005[15]

Protein formulas
5% sucrose, cow’s milk, and
commercially available infant formulas
(Nan 2, Nestogeno 2, Ninho growth supporting)
10% sucrose, cow’s milk, and human’s milk

5% SDW, cows’ milk, human’s milk, and Ninho
formula reconstituted with SDW
SDW: Sucrose added to sterile distilled water
Peres et al., 2009[16]

Study
Hinds et al., 2016[17]

Lowest scores: Carnation follow‑up (carnation),
ProSobee (Mead Johnson Nutritional), Lactofree
(Mead Johnson Nutritional), 2% milk, and water
groups
The carbohydrate content of all the infant formulas
was higher than cow’s whole milk

Maximum calcium dissolution seen with soy‑based
formulas
Cariogenic potential: Sucrose water > Ninho > Nan
2 > cow’s milk
Cariogenic potential: 10% sucrose > human’s milk
> cow’s milk
Cariogenic potential: Ninho formula, 5% sucrose
water > human’s milk > cow’s milk

Table 3: In vitro studies conducted on human teeth

Parameters assessed
Methods
S. mutans cultured in TSB 11 commercially available infant formula
at 9 dilutions: 1:5, 1:10,1:20, 1:40, 1:80,
and biofilm formation
1:160,1:320, 1:640, and 1:1280
Sucrose, lactose, and ferric chloride at
representative concentrations

Inferences
Cariogenic potential: Sucrose‑based
formulas > lactose based > formulas
containing ferric chloride
Cariogenic potential: Low‑iron formulas
> normal iron containing at dilution of
1:5 adding Fe further did not reduce
the S. mutans biofilm formation

TSB: Tryptic Soy Broth without Dextrose, S. mutans: Streptococcus mutans

Study
Munshi et al., 2001[18]

Table 4: Studies on human participants

Methods
Test: 7 regular infant formulas and 7 special
infant formulas (lactose free)

Inferences
11 infant formulas show significant reduction of pH than
prerinse

Control: Whole bovine milk

Lactofree formulas produced plaque pH changes below critical
pH

Masih et al., 2010[19]

Plaque pH drop after 5, 20, and 30 min

Raju et al., 2012[20]

Five commercially available infant formulas
compared: Farex, Lactodex, Lactogen,
Nestogen, and Nan with sucrose

formula‑fed infants. They also concluded that lactobacilli
species had an inhibitory effect on MS. This suggested

Sucrose and corn syrup formulas more cariogenic
Cariogenic potential: Sweetened milk > Amulspray > Lactogen
2 > Lactodex 2 > Plain milk
No significant differences with respect to mean postrinse plaque
pH after 1 h
Least buffer capacity by Nestogen and highest by
lactose‑containing formulas

that formula‑fed infants were at higher risk of developing
dental caries. A systematic review compared various
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commercially available infant formulas; however, limited
evidence was found regarding the cariogenic effect of
infant formulas.[24]

Effect of Fluoride
Fluoride has been established as a caries‑preventing
agent when used in systemic or topical formulations.
Evidence from studies conducted in the USA, Australia,
and Brazil suggests that there is a higher concentration
of fluoride in infant formulas.[25,26] Some studies
have also reported that formula fed infants had lesser
caries prevalence as compared to nonformula fed.[27,28]
However, in a study conducted by Peres et al.,[14] the
MS counts were higher in Wistar rats which were given
fluoride‑supplemented infant formulas as compared to
human’s or cow’s milk. This was mainly attributed to
higher concentration of sucrose and reducing sugars
present in the infant formulas. A study has shown that
the fluoride level in infant formulas available in India
is slightly less than the optimal fluoride requirement in
milk.[29]

Cariogenic Potential of Human’s Milk and
Cow’s Milk
The prevalence of dental caries caused by cow’s milk is
relatively low as compared to human’s milk. In comparison
with cow’s milk, breast milk has a low mineral content,
higher concentration of lactose (7% vs. 3%), and lower
protein content (1.2 g/100 ml vs. 3.3 g/100 ml).[30] Thus,
cow’s milk could have a better remineralization potential
of teeth.

Recommendations
Health practitioners should take into consideration the
composition of infant formula before recommending them.
Since pediatricians and dentists are more likely to see
infants and toddlers, they are in a better position to advice
parents regarding early initiation of oral hygiene practices
for the prevention of ECC.
Financial support and sponsorship
Nil.
Conflicts of interest
There are no conflicts of interest.
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ABSTRACT
Restoration of congenital and acquired defects is an art and science in the field of maxillofacial prosthetics. Partial defect of the
ear can leave tissue which may be adequate for supporting the prosthesis. Silicone prosthesis gives a simplified, cost-effective, and
acceptable means of restoring the lost parts of the body to those who are reluctant to surgical reconstruction and other expensive
treatment modalities. The aim of this article is to present and discuss a clinical case of acquired auricular defect managed by silicone
prostheses by anatomical anchorage technique, which is easy to use and acceptable in appearance to the patient.
Key words: Anatomical anchorage, Auricular rehabilitation, Silicone prosthesis

B

eauty is an entity which is always admired. The primary
objective of prosthesis is to restore the lost esthetics
and function and to preserve the remaining hard and
soft tissues. It enables the patient to regain self-confidence and
normal life in a society. Artificial replacements of lost body
parts have been documented since ages. When patients are
reluctant to surgical reconstructions, silicone prostheses are an
alternative.
Ear defects occur due to congenital malformations, trauma, or
as a result of tumor resection. Correction of these defects can be
done by surgical, prosthetic, or a combination of these approaches.
Prosthetic approach can give an esthetics and anatomically natural
looking ear prosthesis [1,2]. Prosthetic ear helps to direct sound
waves into the auditory canal and it can retain eyeglasses and
hearing aid if required for the patient. It adds largely to provide
psychological support for the patient [3].
Advantages of silicones used in maxillofacial prosthetics
include excellent esthetics, biocompatibility, flexibility, ability to
take extrinsic and intrinsic stains, moldability, translucency, ease
of cleaning, and good marginal adaptation [4-6]. This article will
give an insight in the fabrication of silicone auricular prosthesis
for congenital and acquired defects. This article mentions a
partial ear defect case managed by silicone auricular prosthesis
by anatomical anchorage method.
CASE REPORT
A 55-year-old male patient came to the department and reported
of the missing ear on the right side. He gave a history of trauma
to his right ear due to a fight, where his ear was bitten, and he
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had to undergo surgery. On examination, he had a normal ear on
the left side with normal hearing and partial ear on the right side
(Fig. 1). The patient was found to have normal hearing on the
right side.
A stepwise technique for fabrication of silicone ear prosthesis
retained by anatomical structures was planned, which would be
simulating with the patient’s contralateral ear. The prosthesis
shape, color, and anchorage must be as close as possible to the
normal form of the ear.
Step 1- Impression Making and Obtaining Cast of Defect and
Healthy Side
Petroleum jelly was applied around the surrounding area and
hair to prevent the alginate impression material from sticking
and for the easy removal of the impression (Fig. 1). To make an
impression, the patient’s head was tilted with the auricular area as
parallel to the floor as possible. Impressions of both the ears are
required. The impression of normal ear is required so as to get a
mirror image, which represents the missing ear while sculpting the
pattern of ear prosthesis. External auditory meatus was blocked
with cotton pellet so prevents the flow of impression material into
the auditory canal of normal ear. A plastic cylindrical container
open at both ends of approximately was used to support the
alginate impression material. Alginate impression of the defect
and surrounding area was recorded. Moreover, the impression of
normal right ear was also recorded. Over the impression material,
plaster was placed to give support for alginate and prevent it from
tearing. Impressions were checked for any voids and poured using
Type IV dental stone.
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Step 2 - Sculpture and Fabrication of Defect Side by Wax
Once the impressions are poured, the carving of the ear was started
during which the measurements were constantly checked and
matched with the normal ear (Fig. 2). More natural and accurate
results are obtained when carving is done seeing the finer details
of the normal ear of the patient itself.
Step 3 - Try-in
Try-in of the wax pattern (Fig. 3) was done to confirm for the
symmetry in vertical and horizontal planes and the marginal
integrity with the surrounding tissues. The projection of the ear
in relation to the side of the head was also checked. Stippling
was done on the wax pattern using hard brush bristles, to mimic
the normal ear appearance. After try in, the wax prosthesis was
sealed to the model and the leading edge was thinned, to allow the
silicone edges to feather out to the natural skin.

Rehabilitation of a partial ear defect
fabrication procedures of the prosthesis. The first pour is the
base for the mold to be prepared; the model of the defect side
with wax pattern is placed and embedded up to the leading edge.
A separating medium was applied. 4–5 grooves were made above
and posterior of the helix of the wax pattern. The second piece of
the mold is formed by blocking the undercut below the helix with
dental stone. Stone was allowed to set. Boxing with wax was done
for the third pour. Again separating media (soap solution) were
applied and were filled with stone. Dewaxing was completed
leaving behind a three-piece mold (Fig. 4). This three-part mold
is now ready for silicone packing.
Step 5 - Processing of the Prosthesis and Proper Anchorage of
the Prosthesis

A three-piece mold was prepared which is considered to be
easy in the placement of silicone material and the remaining

This forms a crucial step in the fabrication of prosthesis
as it involves extrinsic, intrinsic coloration, and surface
characterization which matches with the color and texture of skin
of the patient, thus giving the prosthesis a life-like look.
Medical grade room temperature vulcanizing silicone
(Cosmosil) was mixed after reweighing the uncolored silicone
and liquid catalyst, as per manufacturer’s instruction. Primary
colors such as blue, yellow, and red are taken in proper

Figure 1: Preoperative view of the defective ear

Figure 3: Try in of the wax pattern

Figure 2: Wax mock up

Figure 4: Three piece mould

Step 4 - Investment and Fabrication of the Mold
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proportions and mixed to obtain a base shade. Additional shades
were prepared and added to match with the contralateral ear so as
to give a natural appearance. Then, this shaded silicone is applied
into the mold. To create the characteristics of microvasculature,
colored rayon fibers were added on the surface layer. Now, the
mold with packed silicone is kept for bench curing for 24 h.
Cured prosthesis was removed from the mold and cleansed with
soap. Excess silicone was trimmed from the margins. Extrinsic
stains were coated on the prosthesis to match the skin shade. As
the prosthesis was designed to gain anatomic anchorage, it was
important to provide a snug fit of the silicone prosthesis to the
tissue of the residual ear. Moreover, this snug fit of the silicone
prosthesis was obtained by accurate reduction of the prosthesis
which covered the defect ear to 0.5–1mm in thickness and 10mm
in width. This ensured that the silicone extended over the residual
ear with an esthetics and tight fit (Fig. 5). The patient was given
instructions for placement and removal of the ear prosthesis. The
patient was also advised not to wear the prosthesis continuously
to prevent bacterial and fungal growth.
DISCUSSION
Anchorage of auricular prostheses is an important factor which
decides on the outcome of rehabilitative treatment. Anatomic
undercut areas can be created by planning before and after
surgery, as a mode of suspension for maxillofacial prosthesis.
Anatomical anchorage can also be obtained by already existing
anatomical structures. Ear defect treatment always presents as
a challenge due to its complex structure and anatomy, which
can be treated by thorough skill, knowledge, and its effective
application. Ear defects are reconstructed by surgery or by
silicone prosthesis, which is a conservative method. Choosing
between surgery and provision of prosthesis for those patients
with extensive injury to the ear is difficult. Hence, treatment plan
always depends on size, etiology, and patient’s wish. Resistance
to the forces of displacement of the prosthesis from the correct
position is an essential feature. Retention and resistance can be
achieved by various methods such as using adhesives, implants,
and mechanical aids [7-10].

Rehabilitation of a partial ear defect
Anchorage forms an important concept in the ear prosthesis
provision. In this article, the case presented shows a large part of
the ear undamaged, and hence, anchorage from the undamaged
part of the ear was preferred as a mode of anatomic anchorage.
It resists the forces of displacement of the prosthesis from its
position. Anchorage depends on the size of the prosthesis [11].
The prosthesis replacing the defect area should have the
weight and size of the missing part of the ear to improve the
anchorage which is achieved. Hence, the modeling process
using wax should be done with minimum material to reduce the
weight. Apart from the size, the position and appearance also
are important [11]. In this case, the residual ear was used as an
anatomical anchorage, and to merge the borders, adhesive was
used.
Surgical autogenous reconstruction often leads to extensive
procedures, post-operative pain, and scarring which can be
intolerable to the patient. Mechanical retention, by glasses,
presents the possibility of dislodgement of the prosthesis [12],
whereas implants not being cost-effective, and due to the
prolonged treatment time, patients tend to be reluctant toward
implant treatment option. Therefore, cost-effective and simple
way of anatomical anchorage method of cosmetic ear prostheses
is acceptable, comfortable, and satisfactory treatment option.
CONCLUSION
Residual ears present as a form of anchorage which is esthetically
and psychologically acceptable. To create a natural looking
and life like ear prosthesis, reproducing the exact anatomy and
surface characteristics requires both skill and knowledge. The
choice between surgical and prosthetic rehabilitation of large
defects is a difficult decision. The size, etiology of the defect,
and affordability always decide the treatment plan. Economic and
time factor involved in implant-supported prosthetic ear makes
patient opt for custom-made prosthesis. The patient comfort and
satisfaction with the prosthesis is the best outcome of a successful
treatment.
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Maintenance of dental implants: A way to long term
success: A review
Dr. Hema Kanathila, Dr. Ashwin Pangi, Dr. Veena Benakatti and Dr.
Suvidha Patil
Abstract
Apart from the professional care taken during surgical phase, professional implant maintenance and
patient home care play very important role in deciding the long term success of osseointegrated implants.
The patients are to be educated about the importance of proper oral hygiene maintenance and its effect on
the dental implant prosthesis. This article reviews about the evaluation of implants and various
professional and home care methods of dental implant prosthesis.
Keywords: dental implants, periimplantitis, oral hygiene, maintenance, long term success

1. Introduction
Oral implants have become an integral part of reconstructive dentistry. Implant devices,
prosthetic devices and superstructures are different from the normal gingival/ tooth contours
and relationships. They create a situation that demands special, detailed instruction and
attention in terms of home care procedures. Patients presenting themselves as possible
candidates for implant placement are patients with a history of less than optimum home care in
the past. In partially dentate patients, both dental and implant abutments are used to reconstruct
the compromised dentition. This blend of teeth and implants is critical in the periodontally
susceptible patient in whom the sub marginal biofilms may harbor periodontal pathogens
which may be involved in the processes associated with the resorption of the bony support for
the implant.
Permucosal seal of the soft tissue to the implant surface is important for the success of
implants. Failure to maintain this seal, will cause bacteria and their by-products have a direct
entry to the bone surrounding the implant. Poor oral hygiene is a documented risk factor
associated with implant failures.
2. Implant and Natural Teeth
Implants are basically different from natural teeth starting from composition to the vascularity.
The implant behaves as an ankylosed unit, whereas the natural teeth show physiologic
mobility by the viscoelastic properties of periodontal ligament. There is no proprioception with
respect to implants due to the absence of ligament receptors. Adaptive capacity in case of
implants is less compared to natural tooth where the width of the ligament helps in mobility
with increased occlusal forces [1]
Gingival fibres are inserted into the cementum above the crestal bone, whereas there is no
collagen fibre attachment in case of implants. There is less vasculature in the gingival tissue
surrounding the dental implants compared to natural teeth. This reduced vascularity together
with parallel oriented collagen fibres adjacent to the body of any dental implant makes
implants more vulnerable to bacterial insult [2, 3].
Oral implants when evaluated after 10 years of service do not surpass the longevity of natural
teeth even of those that are compromised, for either periodontal or endodontic reason. Proper
evaluation, monitoring and maintenance is essential to ensure the longevity of the dental
implant and its restoration by combining regular check up, professional care and effective
home care.
~ 104 ~
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3. Peri implant mucosa
The periimplant mucosa is made of well-keratinized oral
epithelium, sulcular epithelium, junctional epithelium and
underlying connective tissue. Between the implant surface are
hemidesmosomes and basal lamina [4]. The soft tissue
interface is formed by the epithelium and the underlying
connective tissue which includes the biologic zone known as
‘the biologic width’, which refers to the height of the
dentogingival attachment apparatus encircling the tooth. The
same relationship stands apt for the bone to the overlying
tissues which exist around implants. Any change in the
relationship is considered to be one of the reasons for the
early crestal bone loss [5].
The proliferative capacity of the junctional epithelium leads to
the rapid migration of the epithelial cells as soon as the fibrin
clot /granulation tissue start forming at the implant
installation. Once the cells reach the implant surface, their
attachment occurs rapidly through the basal lamina and the
hemidesmosomes [6]. Another mode of attachment that is
hypothesized is an indirect epithelium to implant contact [7].
Main factor which stops the epithelium from migrating down
apically is the presence of granulation tissue adhering to
traansmucosal component surface [8]. Berglundh speculated
that the reason for the epithelium not migrating down apically
is due to the interaction between the titanium and soft tissue
[9]
.
4. Implant and Periimplantitis
The vitality of an osseointegrated implant depends on the
surrounding supporting tissues. The periimplant tissue
anchors the implant to the bone and also has the key role of
providing a protective permucosal seal.
Periimplantitis is a progressive and irreversible disease of
implant-surrounding hard and soft tissues and is accompanied
with bone resorption, decreased osseointegration, increased
pocket formation and purulence. Zitzmann et al quantified the
incidence of the development of periimplantitis in patients
with a history of periodontitis almost six times higher than in
patients with no history of periodontal inflammation [10]. After
10years, 10% to 50% of the dental implants showed signs of
periimplantitis [11, 12].
4.1 Risk factors for the development of peri-implantitis Smoking
 History of periodontitis
 Lack of compliance and limited oral hygiene
 Systemic diseases like diabetes mellitus, cardiovascular
disease, and immunosuppression.
 Iatrogenic causes
 Soft tissue defects or poor quality soft tissue at the area of
implantation
 History of one or more failures of implants [13].
Establishing an adequate oral hygiene should be considered as

the key method of prevention of peri-implant infections.
Besides maintaining oral hygiene, regular evaluation of the
peri-implant probing depths, supportive professional implant
cleaning and oral hygiene training should be an important part
of every post-operative care.
5. Implant Failure
Dental implants have a success rate of 90-98%, which in
medical terms is significantly high. Implant failures can be
either early or late implant failures. Peri-implantitis or
infection is one of the main causes of dental implant failure.
Bacterial infections and occlusal load have been emphasized
as the two main etiological factors leading to implant failures.
Early implant failures are the result of events that may
jeopardize or prevent osseointegration from occurring and
include:
 Improper preparation of the recipient site, which results
in undue hard tissue damage such as necrosis of the bone.
 Bacterial contamination and extensive inflammation of
the wound that may delay healing of the soft & hard
tissues.
 Improper mechanical stability of the implant following its
insertion.
 Premature loading of the implant [14]
Late failures occur in situations during which osseointegration
of a previously stable & properly functioning implant is lost.
Lemming & Renvert in1999 suggested that late failures are
the result of excessive load and/or infection [15].
Patients with diabetes, smokers and those with poor oral
hygiene are vulnerable to peri-implantitis. Thus, personal oral
hygiene must be started at the time of implant placement and
should be modified as and when required, using various aids
for oral hygiene to effectively clean the peri-implant region
before, during and after implant placement.
6. Maintenance
Basically maintenance of dental implants includes the
professional cleaning by the dentist and oral home care by the
patient itself. Good oral hygiene on the patient’s part is
mandatory. The position and design of prostheses that are
difficult to manage may limit the effectiveness of mechanical
cleaning. The patient should be recalled every 3mnonths
during the first year and atleast every 6months thereafter.
Why implants are more maintenance intensive than teeth?
Lack of organized fibers in the soft tissue surrounding
implants places the bone-implant interface at an increased risk
of destruction by the pathogenic bacteria.
6.1 Role in implant maintenance [16]
Apart from the dentist’s clinical role, the patient and the
hygienist play an important role in the implant maintenance
and success. The roles of the dentist, hygienist and the patient
have been mentioned in the table below.

Table 1: Role in Implant Maintenance
Patient’ S Role
Maintain plaque control of 85% or better
Use interdental brushes, hand and
motorized( Proxa-brush, oral-B brush, Rotadent)
Dip brushes in chlorhexidine, 0.12%
solution

Hygienist’s Role
Check plaque control effectiveness (85%).
Check for inflammatory changes
If pathologic condition exists, probe gently
with plastic probe.
No need to probe if no pathologic condition
is present
~ 105 ~

Dentist’s Clinical Role
Check for 85% plaque control effectiveness.
Expose radiographs every 12-18 months if no
pathologic condition is present and as needed if
pathologic condition is present.
Check to see whether implant needs to be
repaired.
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Use flosses, yarns, tapes dipped in
chlorhexidine at night.
Use a cotton swab dipped in chlorhexidine
for implants with tooth-coloured materials
and composites.

Scale supragingivally only (or slightly
subgingivally) with impla-care or similar
device.
Check for problems such as loose
suprastructure, broken screws and sore
spots.

6.2 Selection of instruments
Selection of instruments for implant maintenance depends on
 Tip designs that are not bulky and the designs should be
easy to be used by the hygienist.
 Instruments should be disposable or able to be sterilized
and cost effective.

Location and tenacity of the deposit to be removed.

Prosthesis design
Implant maintenance regimes are based on individual’s need,
home care ability and patient skill. Oral hygiene aids for
implant maintenance include manual scalers, sonic and
ultrasonic scalers, polishing devices, manual and electric
tooth brushes, dental floss, interproximal brushes and
antimicrobials.
6.3 Professional Cleaning
A variety of materials are used for the fabrication of manual
periodontal scalers for cleaning dental implants, including
plastic, Teflon, gold-plated metals and wood.
6.3.1 Sonic and ultra-sonic scalers
Use of sonic and ultrasonic scaler tips may lead to micro
roughness and plaque accumulation on implant surface.
Stainless Steel tip can also lead to gouging of the implant’s
polished collar. To prevent this, special attachments, like
nylon sleeves and plastic inserts, can be used with metal sonic
and ultrasonic instruments for scaling around dental implants
[17, 18]
By this approach, effective cleaning is done with less
damage to the implant. Because of the delicacy of the
perimucosal seal, short working strokes with light pressure.
6.3.2 Plastic or teflon coated curettes
They can treat the sub gingival area effectively without
changing the surface topography of implants. Surfaces treated
with plastic and titanium curets showed greater numbers of
attached cells than stainless steel curet treated surfaces.
Depending on the location of the calculus, a horizontal,
vertical, or oblique stroke may be used and should be
performed with an exploratory-type stroke to avoid tissue
trauma [19].
6.3.3 Polishing devices
Air powder polishing units have the possibility of damaging
implant surface and therefore should be avoided. The air
pressure can detach the soft tissue connection with the coronal
portion of the implant, leading to emphysema. Also, the use
of baking powder in these units can strip off any surface
coating on the implant [20]. Titanium or titanium alloy surfaces
of dental implants can be polished using a rubber cup with a
non-abrasive polishing paste or gauze strip with tin oxide [16].
6.3.4 Oral irrigators
Sub gingival irrigation with or without antimicrobials is
recommended using oral irrigators. Oral irrigators with
chlorhexidine gluconate can be used for oral irrigation. The
cannula should not be inserted to the base of the sulcus, to
avoid fluid distention into the surrounding tissues [17, 18].
Patients are to be instructed to use at the lowest setting

If implant needs repair, degranulate, detoxify,
and graft with guided bone regeneration if
necessary.
Educate and motivate the patient in maintenance

possible inorder to avoid undue pressure to the implant tissue
cuff. Incorrect use of it can cause trauma which inturn can
lead to bacteremia [19].
6.4 Home Care and Maintenance
6.4.1 Manual tooth brushesManual tooth brushes with bristles made of synthetic material
and rounded ends is recommended for implants because
implants are considerably more sensitive in terms of erosion
through mechanical force. A medium sized short head soft
tooth brush is ideally preferred for the cleaning of dental
implants. Brushes with hollow bristles should not be used, as
they act as niches for bacterial colonization and growth.
Modified bass technique of brushing is to be followed [17, 18, 20]
Tufted brush easily maneuvers in hard to reach areas and may
be bent to accommodate patient needs. Especially useful in
posterior lingual regions where a conventional tooth brushes
might not reach.
6.4.2 Mechanical tooth brushes
They are superior to manual brushes, as they are better in
plaque removal. Automated mechanical tooth brush is
suggested as a daily mode of tooth cleansing. These devices
may have rotary, reciprocating or sonic action [17].
6.4.3 Dental floss
Patients usually find difficulty in cleaning the interdental
areas. Dental floss acts as an effective aid in such cases. For
example Proxi-Floss Disposable Elastomeric Cleaning
Appliance has a textured surface designed to carry
medicaments to the implant surface and surrounding tissues.
Super-floss is considered to be excellent for all types of
implants. Gentle insertion and motion is advocated to avoid
trauma to the tissue. Woven flosses with threaders help access
and cleanse larger embrassure spaces and under connector
bars [19].
Yarns can be used as same as flosses but if there is the
possibility of fibers being retained on rough surfaces or
around restorations they are not to be considered. Yarns are a
cost-effective alternative to woven floss. They are available in
different widths. Around the implant post, they are used in a
“shoe-shine rag” fashion [19].
6.4.4 Interproximal brushesThey should be used by implant patients only after being
shown their proper use. They are available with
interchangeable tips of various shapes. The brushes may have
an exposed tip of metal wire that can scratch the titanium
surface of the abutment and if enough pressure is exerted or if
the brushes are worn, the wire can scratch the implant or
abutment surface. Hence they are to be used with caution.
Plastic coated wire brush is recommended to sort out this
problem [17, 21]
6.4.5 Antimicrobials
Use of an antimicrobial mouth rinse, such as chlorhexidine
gluconate or Listerine has been found to be effective means of
maintaining oral care [17] They help in reducing plaque around
the implants. Long term uses of antimicrobials such as
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chlorhexidine gluconate and cetylpiridium chloride or
phenolic compounds tend to cause staining. Hence they are
recommended to be used along with brushes and floss to
reduce staining [16] Foam tips can be used to apply
chemotherapeutic agents interdentally and site specifically.
7. Conclusion
Daily self-care (oral hygiene) and adherence to a maintenance
recall schedule is absolutely required for long term success.
This is best discussed and conveyed to the patient at the
consultation visit. Recall maintenance visit should always
include the evaluation of soft and hard tissue health, patient’s
level of oral hygiene compliance and plaque control and the
prosthesis integrity and stability. Long term success of both
periodontal and implant therapy depends on an effective
partnership between the patient and practioner.
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ABSTRACT
Advances in the field of implant dentistry and in lasers have made it reach a higher level to deliver various
treatment modalities in a better and successful way. The use of lasers in dental implantology includes
preoperative, post operative and intra operative procedures. The use of lasers has various applications in
implant dentistry such as in presurgical preparation, placement, second stage recovery and in the treatment
of periimplantitis. Numerous studies have shown the capacity of laser wavelength and laser parameters
successfully used in implantology. Thorough knowledge of properties of lasers, its characteristics and its
mode of action is important for its beneficial use during clinical and surgical procedures. This article aims
at giving a brief review of applications of lasers in clinical practice of implant dentistry.
KEYWORDS: Lasers, Implant, Periimplantitis, Ailing Implants.
INTRODUCTION
Dentistry has seen a significant expansion in the field of
implantology and lasers which has proved to be
beneficial in clinical procedures for practitioners. The
first laser was built in 1960 by Theodore H. Maiman. A
number of laser wavelengths have been brought into the
field for various applications or procedures in implant
surgery. Lasers were brought into medical practice in
1989 by Dr. William and Terry Myers. They modified
ophthalmic Nd:YAG lasers for dental purpose. Even
though the CO2, Nd YAG, diode, argon and holmium
wavelengths are soft tissue lasers, the introduction of
erbium family of wavelengths, which safely remove hard
tissue have brought a big wave of development in laser
application in dentistry.[1]
About lasers
Laser is an acronym for light amplification by stimulated
emission of radiation. A laser can emit light through
process of optical amplification based on stimulated
emission of electromagnetic radiation. Laser light is
monochrome (one special colour, in dental application
that colour may be visible/ invisible). Three additional
characters which laser light possess are collimation,
coherency and efficiency. Several variants of dental
lasers are in use with different wavelengths and this
means they are better suited for different applications.
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Diode Lasers: They are in the range between 8101100nm. Romanos suggested that 980nm diodes are
safer for titanium implants and 810nm diodes are
considered to damage the implant surface. Hence 980nm
diode lasers are considered to be useful in implant
therapy. Low cost and small size are its advantages.
CO2 lasers: Best surgical laser for soft tissue, for both
cutting and haemostasis. New CO2 lasers operate at
9300nm with features of strong absorption in both soft
tissue and hard tissue.
Nd YAG lasers: It is used for soft tissue surgeries. It is
effective in coagulation and haemostasis. But as their
penetrating depth has a potential to damage, it is not
useful in implant dentistry.
Er YAG lasers: Suitable for both hard and soft tissue.
Procedure can be done without anesthesia. It can be used
for bone cutting. It causes less thermal and mechanical
trauma to the tissues. The procedure shows excellent
healing.
Dental lasers have various applications in clinical as well
as in laboratory procedures in implantology.
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Lasers for Implant site preparation
Ideally, the soft tissue surrounding the implant should be
prepared before starting an implant procedure. One of the
most important uses of lasers in implantology is the
removal of granulation tissue and disinfection of the
surgical area after extraction.[2] Lasers found to have
bactericidal effects can cause decontamination of
surgical site and degranulation of extraction sockets. The
erbium and diode lasers can disinfect and remove
granulation tissue. The CO2 lasers can be applied for
decontamination of bony surfaces and removal of soft
tissue tags.[3]
Lasers for Mini implant placement
Lasers can be used for the placement of mini implants
especially in patients with potential bleeding problems,
to provide essentially bloodless surgery in the bone.[4]
Balk in et al proposed auto advanced technique by which
a small opening could be placed into soft tissue and
around 3mm into bone. These mini implants which are
1.8mm in diameter with self tapping thread, can be
rotated slowly and auto advanced into soft cancellous
bone.
Lasers for Flap incision and osteotomy
Usage of surgical blade for flap incision causes bleeding
andobstructs the view and accessability to the surgical
site. Dental lasers employed for this purpose have the
advantage of hemostasis and keeps the visual field clean.
Diode lasers, CO2 lasers and erbium lasers are used for
this purpose.[3]
Lasers can be used for the removal of bone without
exerting pressure on the bone. This is an advantage of
lasers during osteotomy, as conventional technique
involves use of drills, handpieces and bone files which
will increase patient’s anxiety, pain and discomfort.
Apart from this, usage of conventional methods may
cause potential damage and post operative complications
due to overheating. Improvements in laser technology
allows accurate bone cutting.
Er:YAG lasers have been found to do precise bone
cutting with minimal damage. Kesler et al in his study
suggested the use of Er:YAG to be a safe option during
osteotomy.[5]Er:YAG laser removes a fixed amount of
material per pulse ,thus making accurate control of
cutting possible and low average power provides holes
comparable to those obtained using mechanical drills.
Kesler et al suggested enhanced early healing by Er
lasers compared to the use of burs.[6] This is because of
higher level of platelet derived growth factor produced
by erbium lasers compared to burs.[3,6]
Lasers during Uncovering at 2nd stage
Using scalpel for excision and incision causesbleeding,
pain and discomfort for the patient during surgery. Hence
while uncovering implant during 2nd stage surgery of
submerged implants or surgical removal of hyperplastic
periimplant tissue, lasers can be applied which help in
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reducing the discomfort to the patient.During the second
stage or uncovering of implant, the use of Er:YAG laser
is very effective and has advantages like sterilization,
depolarization of nerves, analgesia, and hemostasis.
Arnabat–domingnez et al suggested that the Er:yttriumaluminium-garnium laser (Er:YAG) show successful
results, except on implants placed in areas of esthetic
considerations.[7]
CO2 lasers are used for excision and vapourisation of
different soft tissue tumours and periimplant hyperplasia.
As the mode of application is continuous or super pulse,
it helps in fast excision, coagulation and improved
patient comfort. CO2 laser also helps in decontamination
of exposed implant surfaces. Hemostatic properties of
CO2 lasers are excellent. Hence they are mainly preferred
for soft tissue. CO2 laser energy gets reflected away from
matallic surfaces thus reducing potential harmful effects
on the implant surfaces. For osseous procedures CO2
laser is not a good choice because it has the potential to
cause thermal damage to bone.[4] Use of lasers can allow
for taking impressions on the same day and it helps in
abutment seating.
Nd:YAG and diode lasers should be used with special
care because of the higher penetration depth and the
possible damage to the bone in direct irradiation.
Nd:YAG laser system has the potential to melt the
surface and can even remove the surface layer from
plasma-coated titanium implants, which makes the use of
Nd:YAG lasers questionable in implant uncovering
procedures or periimplant gingival peeling. [8]
Lasers for Lateral window sinus lift
In sinus lift procedure, graft material is placed between
the bone and schneiderian membrane, where integrity of
this membrane is important. CO2 and erbium lasers can
be used to give an incision without hampering the bone
integrity.[3]
Lasers In Perimplantitis
Bacterial infections and occlusal overload have been
emphasized as the main etiological factors leading to
implant failures. Periimplantitis is a multifactorial
inflammatory process which leads to bone loss by
affecting the hard and soft tissues around the implant.
The infection seen in periimplant tissue is similar to the
infection seen in periodontitis, and the bacteria most
commonly involved are Porphyromonas Gingivalis
species.[9,10,11,12,13] Many options are recommended for
the treatment of periimplantitis, which include nonsurgical methods of mechanical instrumentation and the
use of antibacterial agents. Initial stages of the
periimplantitis can be treated by the use of antimicrobial
agents.[8,14,15,16] Whereas, the use of systemic antibiotics
has not been effective due to the resistant strains of
bacteria.[17,18] Other treatment options include apically
positioned flaps to establish plaque control and polishing
threads of implants, especially whenwide bony defects
are present. Although Nd:YAG lasers significantly
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decrease bacteria, alterations to the implant structure
occurs as well as significant increases in temperature.
They resulted in melting, loss of porosity and other
surface alterations even with the lowest settings. Hence
Nd:YAG lasers and Ho:YAGlasers are unsuitable for
peri-implantitis.[19] At a low-power setting,CO2lasers are
advantageous for periimplant procedures as they provide
disinfection and significant bacterial reduction. They
donot cause any alteration to the implant structure. The
lasers help in the reduction of the bacteria P. Gingivalis
specifically.
The most efficient and excellent use of the Er:YAG laser
is in the treatment of peri-implantitis. Using the Er:YAG
laser, promising results in the treatmentof periimplantitis
have also been demonstrated histologically by Takasaki
et al.[20] His study showed better results statistically and a
tendency to produce a greater bone to-implant contact
percentages (reosseointegration)when using the Er:YA
laser compared with the curette group. Schwarz et al in
his study has shown that Er:YAG lasers can be used for
decontamination of dental implants effectively.[21]
Er:YAG laser showed the removal of subgingival
calculus from titanium implants without causing any
thermal damage.[21]Er:YAG laser also has bactericidal
properties at low energy densities and does not damage
the implant surface.[22]
Lasers in ailing implants
In case of ailing implants, the use of laser energy has
been proposed.CO2, diode and Er:YAG lasers have been
used for the purpose of decontamination of implant
surfaces. Deppe et al suggested the use of laser
decontamination in peri implant defects without
damaging the surrounding tissues in the dog model. He
also suggested that the use CO2 lasers can lead to bone
regeneration.[23] Whereas, Kreisler et al suggested that
Nd:YAG and Ho:YAG lasers are not suitable for
decontamination purpose of implant surfaces. GaAlAs
lasers are considered safe where surface alterations of
implant surfaces are concerned.[24]
Laser applications in dental laboratory
Lasers are useful for depositing hydroxyapatite (HA) thin
films on titanium implants. Pulsed laser deposition
(PLD) has shown a method to produce pure, crystalline
and adherent HA coatings. It showed no dissolution in a
simulated body fluid.[25]
Laser applications in dental technology
Osseointegration of dental implants requiresa passive fit
of the prosthesis. The elimination of the casting process
would be the best way to obtain a passive fit. In cases of
multiple implants, there would be a non passive fit due to
the expansion and contraction during casting. This
problem is solved by laser- welding which gives a
passive fit. Reidy et al have reported the precision fit of
the laser-welded framework to 1-piece casting.[26] Ortorp
et al in his study concluded that the laser-welded
framework was a possible option for edentulous
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mandible.[27] Whereas, a few reports have also suggested
a higher tendency for fractures in laser-welded implant
frameworks. A study conducted by Bergendal and
Plamqvist showed more fractures of artificial teeth on
titanium-welded frameworks.[28]
Lasers as hemostatic tool
Many patients who undergo implant surgery have a
history of systemic conditions or long term anticoagulant
therapy. Lasers have minimized the bleeding on the
surgical site which gives good accessability and visibility
for the dental surgeons. Lasers benefit the patients by
fast and effective hemostasis. The best hemostatic effect
of the lasers is associated primarily with the Nd:YAG
and diode lasers and next with the CO2. Er:YAG and
Er,Cr:YSGG lasers have a lower hemostatic effect. In
patients with bleeding disorders, after tooth extraction
the effectiveness on bleeding has been shown with the
bare fiber diode or Nd:YAG laser.Lasers,hence are
considered helpful and effective during immediate
implant placement.
Lasers and photodynamic therapy
Photodynamic therapy is the light-induced inactivation
of cells, microorganisms, or molecules. Antimicrobial
photodynamic therapy is a process of staining infectious
bacteria with a photosensitizing dye, then a light of
appropriate wavelength and intensity causes bacterial
destruction. The science behind the photodynamic
therapy and laser, is that the laser gets activated by
photosensitive dye causing the singleton oxygen build
up, thatcauses the oxidation of lipids and enzymes of the
pathogenic bacteria, leaving the healthy cells
unharmed.[8]
Studies by Meisel and Kocher have suggested the high
bactericidal effects of photodynamic therapy.A definitive
reduction of pathogenic bacteria around implants was
noted in their in vitro studies.[29]A significant reduction
in periodontal signs of inflammation has been shown in
beagle dogs by the studies conducted by Sigusch et al.[30]
The results from the study conducted by Dörtbudak et al
indicated that photodynamic treatment reduced bacterial
counts.[31]Giroldo et al showed a marked reduction in
Candida when they used laser in combination with
methylene blue.[32]
Lasers in wound healing
In a study by Luomanen et al, the wound-healing
mechanisms using CO2 and Nd:YAG laser application
were evaluated and found that the best healing was
observed in CO2-laser treated wound sites.[33] Kaminer et
al reported an increased bacteremia due to the scalpel
and other methods of surgery, whereas no bacteremia
was seen when using a CO2 laser.[34] He concluded that
low energy settings with Nd: YAG laser established
normal wound healing without scar tissue formation and
tissue discoloration compared with the scalpel incisions.
And high energy settings with the Nd: YAG laser caused
a higher amount of necrosis. The wound healing in the
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oral mucosa using a CO2 showed similar effects.[35] The
wound healing after laser irradiation isdelayed in contrast
to scalpel incision healing.
Lasers in osseointegration
For the success of implants the most ideal goal to
achieve is osseointegration. Osteoblast attachment to the
surface of the titanium implants helps in new bone
formation and better implant healing.
Lasers are being investigated for possibly improving
osseointegration. The reason behind a better tissue
response could be the enhanced adhesion of blood cells,
the stabilization of the clot at the periimplant interface,
which may fasten the healing process. Advantage of this
is early implant loading and function.
Kesler et al have shown that use of laser has improved
osseointegration around titanium implants when
compared with traditional osteotomies. [5] Electron
microscopic analysis of the osteoblastic attachment on
titanium surfaces when irradiated by CO2 or
Er,Cr:YSGG laser demonstrated a good proliferation of
osteoblasts as well as an attachment on different type of
implant surfaces.[36] This may explain the possible
reosseointegration after implant surface decontamination
using these laser systems.
CONCLUSION
Combining lasers and implantology is considered to be a
good practice which can be significantly beneficial for
the patients and a better treatment delivery by the dental
practitioners. Even though a lot of benefits areassociated
with the use of lasers in implant procedures, there are
risks of irradiation of implant surfaces and tissues.
Therefore, a good knowledge of different lasers, training
on laser technology and use is necessary to get excellent
clinical treatment outcome and success.
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INTRODUCTION
1

‘The only thing constant in life is change’ Heralictus

This statement holds good in case of dentistry also. A lot of
advancements happen in dentistry and the dentist need to keep
themselves updated with these advancements. There is a
constant need of educational activities so that the dentists can
update their knowledge with all kinds of advancements.
Continuing Dental Education (CDE) usually provides a means
of updating a dentist regarding the various emerging
technology /techniques /materials or enrich their existing
knowledge.
Continuing education programmes will enrich /upgrade
dentists existing knowledge and ensure that the patient’s of
such dentist’s are offered the latest diagnostic, preventive and
treatment methods. The patient will receive best treatment
available by visiting dental practitioners who update
themselves through continuing dental education program. This
also increases the quality of care provided by a dentist to the
patients.

Continuing Dental Education also provides as a means of
Andragogy. Knowles described Andragogy as educational
theory that focuses on teaching students as adult learners.
Dental students are often evaluated on a high standard of
personal responsibility and motivation during the teaching
period. Further development of skills is important to prepare
students for lifelong independent learning and leadership which
a CDE can provide, since it leads to an adult learning model
which may prove valuable in developing students skills and
also develop independence, self guidance and responsibility.2
Continuing Dental Education(CDE) includes information and
learning activities designed to review the concepts and
techniques and to update the knowledge and skills on advances
in scientific, clinical and non-clinical practice related aspects.
The main objective is to improve the ability of the individual to
provide the highest quality of treatment and service to the
public and profession. All CDE should strengthen the habits of
critical inquiry and balanced judgement that denote the truly
professional and scientific person and should make it possible
for new knowledge to be incorporated into Practice of
Dentistry as it becomes available.
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An outdated accumulated knowledge does no good to anyone
since the world is constantly evolving and so are the concepts
and techniques in Dentistry. CDE programs provide a platform
to enrich the knowledge of the professionals throughout their
career.
Continuing Professional Development (CPD)
Continuing Professional Development includes various
programs like Continuing Medical Education (CME),
Continuing Dental Education (CDE), Continuing Nursing
Education, Continuing Pharmacy Education and Continuing
education.3,4
It involves various learning activities by which healthcare
professionals are benefitted, ensuring safety and effectiveness
in their practice. Apart from educational activities it also
enhances
the
management
skill,
team
building,
professionalism, interpersonal communication technology,
teaching and accountability. CPD ensures improved patient
outcomes and satisfaction.5,6
Need for CPD
Society’s increased expectations of medical/Dental profession,
public health care systems concerns, new technology and
techniques and the working environment where professionals
are often challenged to develop multidisciplinary works, makes
CPD necessary in order to deliver quality clinical performance.
CPD helps in keeping pace with the current standards of others
in the same field and ensures to maintain quality professional
services to the community. It helps the professional to be more
effective in work place and assists to advance in their career
and mentor others.
Continuing Dental Education
The drafting guidelines of the DCI suggest that the State Dental
Council along with the IDA and other institutions, conduct
programs related to asepsis, infection control, jurisprudence
hepatitis, CPR and life threatening emergencies by engaging
medical faculty, these programs should be free of cost to the
participants. However, the respective state dental council limit
their duty only to register and renew dentists. As suggested by
DCI, it should come forward to conduct such programs
throughout the respective states, by coordinating with state and
district branches of professional bodies, teaching institutions,
government organisations and corporate hospitals. Further, the
state dental councils could even publish and circulate
newsletters or compact discs on the latest events in dentistry to
the dental practitioners especially those practicing in rural
areas.4
IDA defines continuing dental education (CDE) as programmes
designed to offer ongoing dental education which is intrinsic to
deliver high quality dental and oral health care services. The
IDA conducts CDE programme with an objective to update the
clinical knowledge of dental graduates and Practitioners and to
exercise the degree of care and improve treatment methods that
will be beneficial to the citizens of India.7
According to IDA a CDE should7




Review existing dental concepts.
Acquire first hand research knowledge.
Focus on clinical and non clinical dentistry knowledge.






Gather practical knowledge on how to use latest tools
and equipment.
Understand business practices adhering to state licensure
requirement.
Learn how to expand your professional knowledge.
Earn credit points, acquire certifications.

According to FDI, CDE is a professional obligation .It is the
responsibility of the practising dentist to be continuous learner
by participating in appropriate learning experience. The require
of career long CDE provides awareness to the public that the
dental profession is dedicated to the maintenance of high
evidence based education and training standards.8
Essentialcriteria according to FDI with respect to CDE







Applies to general dentists and specialists.
Should include not only refinement of existing
knowledge and skills but the consideration and
application of new developments within scope of
dentistry.
Assists the dentists to recognize not only areas of
interest but also limitations and need to refer patients for
advice and/or treatment.
is not concerned with specialised training or the
immediate post graduate training period such as
advanced education in general dentistry.8

According to FDI, CDE programs should ensure availability of
a structured educational system for all dentists, has the
responsibility to define the nature and to determine the amount
of CDE that is reasonable and attainable by dentist, assist the
appropriate regulatory agencies in determining voluntary
mandatory requirements of CDE, recommend a system that is
capable
of evaluation for course quality, content and
attendance by a dentist on regular basis.8
The Dental Council of India with approval of the Government
of India, Ministry of Health and Family Welfare, New Delhi
have issued guidelines on section 2(a) to 2(i) of Continuation
Dental Education Regulation 2007. The said regulation
provides for renewal of Registration for a period of 5 years if,
one acquires 100 CDE points, out of which 6 credit points for
Ethics and Jurisprudence, 6 points for sterilization ,Infection
control and waste management and 6 points for CPR and Basic
life support system .20 CDE points per year is mandatory for
renewal of registration. Activities on Continuing Dental
Education are undertaken by the Dental Council of India to
maintain, improve and broaden the knowledge and skills of
Dental Surgeons to keep their professional expertise up to date
and in line with current developments and thereby enhance the
quality of care provided to the patients. There is an exponential
growth of knowledge and technology in every branch of
Dentistry. The Dental Surgeons need to be sensitive on the
importance of upgrading themselves. It is the duty of every
Dental Surgeon to render better and good service to every
patient. Hence, it is necessary for the Dental Surgeons to
develop the attitude of life long learning. The Registration and
Renewal of Registration are mandatory to continue in the
profession.4
Advantages of CDE
Involving in CDE brings out advantages to the profession,
professional and patients.
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Advantages to the profession



High quality work
Enhanced Inter professional Work

Advantages to the Professional





Enhances Confidence
Enhances satisfaction with work
An accessible media of life long learning
Improvement in treatment quality and service thereby
helping professionals achieve their valued goals.
 Enhances career opportunities

quality of care provided to the patients. There is an exponential
growth of knowledge and technology in every branch of
Dentistry. The Dental Surgeons need to be sensitive on the
importance of upgrading themselves. It is duty of every Dental
surgeon to render better and good service to every patient.
Hence, it is important for Dental Surgeons to develop an
attitude for life long learning. The Registration and Renewal of
Registration are mandatory to continue in profession. Thus, it is
decided to formulate guidelines for conducting CDE programs
and award of CDE points.9
1.

All Registered Dental Surgeons would need to
accomplish 100 points over a period of 5 years i.e. 20
points per year.
Over a period of 5 years, every one should acquire6
credit points for ethics and jurisprudence, 6 points for
sterilization, Infection Control and Waste Management
and 6 points for CPR and Basic life support system.
The CDE implementation would be valid for a period of
5 years for each dentist (up to the age of 65 years)
engaged in practice and teaching, will be audited during
the renewal of registration every year by State Dental
Council.
CDE Provider should obtain permission from State
Dental Council before printing the brochure for alloying
the credit points and to enable the Council to put up the
same in Councils website for the information of all the
concerned.
Allotment of credit points will be solely at the discretion
of Karnataka State Dental Council.
All procedures on patients should be in a Hospital,
Institution or Clinical set-up only.
The CDE provider would be:

Advantages to the Patient
Patients receive high quality, recent advanced, safe and
Evidence-based service.

2.

Platform of delivery and benefits of CDE
Continuing Dental Education

3.

4.

5.
6.
7.



In India, each State Dental Council have formulated their own
guidelines to conduct the Continuing Dental Education
programs. Below are a brief of guidelines as set by the
Karnataka State Dental Council to conduct the Continuing
Dental Education programs in the State.
Karnataka State Dental Council guidelines for conducting
CDE
The Dental Council of India with approval of the Government
of India, Ministry of health and family Welfare, New Delhi
have issued guidelines on section 2(a) to 2(I) of Continuation
Dental Education Regulation,2007. The said regulations
provide for renewal of Registration for a period of 5 years if,
one acquires 100 CDE points, out of which 6 credit points for
ethics and jurisprudence, 6points for sterilization, Infection
Control and Waste Management and 6 points for CPR and
basic life support system.20 CDE points per year is mandatory
for renewal of registration. Activities on Continuing Dental
Education are undertaken by Dental Council of India to
maintain, improve and broaden the knowledge and skills of
Dental Surgeons to keep their professional expertise up to date
and inline with current developments and thereby enhance the

All theyou/DCI recognised Dental Colleges and
Armed Forces. They shall approach Karnataka State
Dental Council directly for award of credit points.
All the recognised Medical Colleges having Dental
Faculty and other institutions involved in teaching
Dental Subjects, IDA and it’s Branches functioning in
the state can approach directly the KSDC. Other
Academic Bodies and Organisations shall approach
the Karnataka State Dental Council for award of credit
points provided they obtained the approval

Recognition from Dental Council of India.
It is mandatory to get the deal of KSDC with credit points on
the certificates to be issued by the CDE providers before
concluding the program.
8.

The award of credit points would be as follows:\





Full day lectures or Conferences - 6 CDE points.
Half day Lectures or Conferences- 3 CDE points.
Evening Product introduction / lecture business
meeting-2 CDE points.
45 minutes lecture with 15 minute question and
answers -1 CDE points.
For hands on course Depending upon the duration and
Type of procedure, credit points will be allotted by
State Dental Council.
Implementation would be initially on a voluntary basis
on a self assessment Pro-forma submitted at the end of




9.
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each year to the State Dental Council during renewal
of Registration, that would be subject to a random
audit.
10. The CDE provider has to submit the following details
along with the proposal, one month in advance of the
date of CDE program to Registrar, Karnataka State
Dental Council.






11.

12.

13.






The title of the Course /Program.
Date, Time, Duration and Place.
Course Curriculum/Content, learning objectives,
Target Groups.
Speakers /Faculty CVs, Profiles with Copy of
Registration Certificates of Respective State Dental
Council (including Foreign Faculty as well).A
provisional registration is a must for Foreign Faculty
if they are working on patients.
Details of Lectures, Demonstration and Hands –on
(clinical procedure).
The CDE provider should request for CDE credit
points in a prescribed form electronically and through
the hard copy subsequently, so as to reach the
Karnataka State Dental Council at least 30 days before
the event. Other organisations, Academic Bodies
,there will be a processing fee of RS 200/ per hour ,RS
6000/- per day with every application and RS .18000/for 3 days CDE program with a maximum of 18 points
awarded at a time for one event DCI Recognised
Colleges will not be charged any fee for awarding
CDE points if the Registration is free , Otherwise a
nominal fee of RS 1000/- per day to be paid to the
State Dental Council.
The approval will be sent to the CDE providers within
15 days after receiving the request for the award of
credit points which will be displayed and get a seal
done from the KSDC on the certificates to be issued
by the CDE provider to the participants.
Within 15 days of completion of the event, all the
CDE providers should submit the following details in
Excel format
A complete list of participants with the registration
Number with date of the Registration related to CDE
credit points.
A feedback form(prescribed format will be made
available on the website)
Any changes in the final completed program list in
comparison with the one submitted earlier should be
brought to the notice of the State Dental Council.

14. The Delegates should enter their Karnataka State
Dental Council Registration Number and Signature
while registering with the program, during their entry
at the venue on the 1st day of program itself.
15. After the program, a short report of the program and
list of participants with their Karnataka State Dental
Council Registration Number and Signature should be
submitted to the Registrar, Karnataka State Dental
Council within 7 days.
16. Assessment Form of the CDE Program by the
participants is also be sent to the State Dental Council
for the feedback about the course.
17. In case of violations of the Regulation, the CDE
Committee will examine the same and recommend for
necessary action.

CONCLUSION
CDE is a lifelong learning process pursued by dentists. The
concept of CDE as a mode to update or enrich the knowledge
will always be fruitful to dentists as well as the patients.
Conducting CDEs will bring efficiency to the process and help
in spreading newer aspects to a large group within a short time,
to bring out the best in dental practices. We as dentist should
always follow the principle of being a student throughout life
which will benefit the profession. Whatever be the degree of a
dentist (masters or bachelor’s) we must enrich, upgrade their
knowledge through Continuing Dental Education programs
which will benefit not only the clinical practice but the patients
and dentistry also.
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Abstract:
STATEMENT OF PROBLEM: Candida species are the major human fungal pathogens that cause
both mucosal and deep‑tissue infections. Fungal infections have been successfully treated by
systemic antifungal agents for a very long time. The toxicity of available antifungals and resistance
to these drugs are a concern; thus, the use of probiotics has emerged as an alternative therapeutic
technique for treating Candida infections.
PURPOSE: The purpose of this study was to evaluate the effect of probiotics on the prevalence of
oral Candida organisms in denture wearers with different age groups.
MATERIALS AND METHODS: Sixty completely edentulous denture wearers were divided into three
groups: 50–59 years (Group A), 60–69 years (Group B), and 70 years and above (Group C). The
sample collected from the denture surface and palatal mucosa pre‑ and postprobiotic usage were
subjected to CHROMagar followed by Germ tube test and then Corn meal agar for identification
and counting the number of Candida colonies. The attributed scores were tabulated and submitted
for statistical analysis using Kruskal–Wallis ANOVA test, Mann–Whitney U‑test, Wilcoxon matched
pairs test, and paired t‑test.
RESULTS: Reduction in the number of Candida colonies was statistically significant in Group A and
Group B on the denture surface as compared to that of Group C. However, there was no significant
difference observed in all the three groups in the number of Candida colonies on the palatal mucosa.
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CONCLUSION: The study shows that multispecies probiotic product may represent as an alternative
treatment for reduction of Candida infections in the oral cavity of elderly denture wearers.
Keywords:
Candida albicans, Candida glabrata, Candida tropicalis, denture surface, palatal mucosa, probiotic

Introduction

C

andida is a normal commensal organism
in the oral cavity of healthy people.
Candida can adhere to the mucosal surfaces
as well as to the prosthetic materials. [1]
Poor oral hygiene and ill‑adapted dentures
facilitate the adhesion and penetration of
the yeast resulting in increased permeability
of the epithelium to toxins produced by
Candida.[1,2]
This is an open access journal, and articles are distributed under
the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.
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Elderly people are vulnerable to candidiasis
which is provoked by chronic diseases,
medication, poor oral hygiene, reduced
salivary flow, impairment of the immune
system, and breakdown of the ability of
natural suppression of yeast.[3,4]
In clinical practice, the diagnosis of
Candida infection is a problem leading to
therapeutic errors, indiscriminate use of
antifungal drugs, and consequent resistance
to antimicrobial agents. Therefore, it is
desirable to promote health by natural or
How to cite this article: Rane DJ, Nayakar R,
Harakuni S, Patil R. To evaluate the effect of probiotics
on the prevalence of oral Candida organisms in
denture wearers: An in vivo study. Indian J Health Sci
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alternative therapies, such as by using probiotics.[2,4]
Probiotics are available in medicinal preparations as
mouth rinses, tablets, capsules, powder, and lozenges
or in the form of functional foods in the form of culture
concentrations added to beverages such as juices,
inoculated in prebiotic fibers, dairy products such as
yogurt and fermented milk, and fermented nondairy
products such as kimchi and kombucha.[5] The dietary
probiotics do not show tolerance to both low pH and
bile salts. Low pH decreases their survival because of
the changes in the cytoplasmic pH.    The commercially
available probiotics, in the form of tablets or capsules,
are used as pharmaceutical vehicle which not only
survive and contain bacteria and protect them from
the external environment, but also multiply, at least
temporarily, and improve their adaptive capacity to
adverse conditions within the body. This is the reason
for the need of commercial probiotics over probiotics
available in functional food forms.[6] The mechanisms
of probiotics against oral Candida organisms involve
a combination of factors, such as competition for
adhesion sites and nutrients, production of antimicrobial
compounds, production of hydrogen peroxide and
antifungal peptides, stimulation of cytokine production,
induction of IgA secretion, and modulation of innate and
adaptive immune responses.[2] The ability of probiotics
to fight infections supersedes that of antibiotics as
they are a healthier alternative to the latter. They act
as prophylactic as well as adjunctive therapy against
candidiasis.[5,7] Thus, considering the significance of the
use of natural supplements in the management of oral
Candida, this study was undertaken to investigate the
effect of probiotics on the prevalence of oral Candida in
denture wearers.

• Group C consisted of twenty denture wearers in the
age group of 70 years and above.

Materials and Methods

The swab was gently rolled over the surface of
CHROMagar plate along its diameter. A sterile
inoculation loop was used to spread the sample over
the surface to get a lawn culture, Tables 1 and 2]. Plates
were then incubated in biological oxygen demand (BOD)
at 25°C ± 2°C for 24 h [Figure 5].[8] For the identification
of Candida colonies, the inoculated agar plates had been
divided into two parts as denture surface and palatal
mucosa. After which, the number of colonies was scored
as colonies forming per unit (colony‑forming unit [CFU]),
and the color identification of different Candida organisms
such as Candida albicans, Candida tropicalis, and Candida
glabrata was done on CHROMagar plates. CHROMagar
is a special medium that yields microbial colonies of
varying pigmentation, which is due to the chromogenic
substrates that react with the enzymes secreted by the
Candida species. Speciation of Candida was done by the
color that was exhibited by each species on CHROMagar
plate.[9] The light green colonies were suspected of C.
albicans [Figures 6 and 7], metallic blue colonies with
or without halo suggested of C. tropicalis [Figures 8

Source of data

This in vivo study was conducted on complete denture
patients between the age group of 50 years and above.
Written informed consent of all the study participants in
their own language was obtained. This study evaluated
the effect of probiotics on the prevalence of oral Candida
organisms in denture wearers.

Method of collection of data
Sample size

Sixty healthy completely edentulous individuals wearing
dentures for at least 1 year and having no medical history
were randomly selected for the study. The participants
were divided into three groups according to their age
as follows:
• Group A consisted of twenty denture wearers in the
age group of 50–59 years
• Group B consisted of twenty denture wearers in the
age group of 60–69 years

Inclusion criteria

Complete denture wearers without a history of any
systemic conditions, a history of denture wearing at
least since the past 1 year, and all patients should be
ambulatory and healthy.

Exclusion criteria

Patients with underlying systemic conditions, use of
any systemic medications, use of antifungal agents
and/or use of mouth rinses, history of consumption of
commercially available probiotics, and an inability to
perform/understand the experimental procedures were
excluded from the study.

Methodology

The study was conducted on completely edentulous
patients wearing dentures at least since the past 1 year.
These old denture wearers were divided into three
groups as follows:
• Group A – Twenty individuals between 50 and
59 years of age
• Group B – Twenty individuals between 60 and
69 years of age
• Group C – Twenty individuals aged 70 years and above.
Samples were collected by passing sterile cotton swabs
across the palatal mucosa and tissue fitting palatal surface
of maxillary denture of each test individual [Figures 1 - 3].
They were then placed in the plugged test tubes and sent
to the laboratory for plating within 4 h [Figures 4a and b].

Identification of Candida using CHROMagar
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Figure 1: Materials used in the study

Figure 2: Sample collection from the denture surface

Figure 3: Sample collection from the palatal mucosa

Figure 4: (a) Swabs transported to the laboratory (swab from the denture surface).
(b) Swabs transported to the laboratory (swab from the palatal mucosa)

a

b

also further identiﬁed on the basis of Germ tube test as
this test helped in differentiation between C. albicans and
non‑C. albicans species.[8] Germ tube test was used as a
rapid test for presumptive identification of C. albicans.[11]

Identification of Candida using Germ tube test

Figure 5: Incubator used for the incubation of agar plates

and 9], and white‑to‑light pink colonies suggested of C.
glabrata [Figure 10 and 11].[8,10] Presumptive identiﬁcation
was made by color and morphology of the colonies as
per the manufacturer’s instructions. These isolates were
138

A small portion of the isolated colony of the yeast
was suspended in a Kahn tube containing 0.5 ml
of human pooled serum [Figure 12]. The test tube
was then incubated at 37°C for 2 h. A drop of yeast–
serum suspension was placed on a microscopic slide,
overlaid with a cover slip, and was examined under
the microscope [Figure 13]. The germ tubes were seen
as filamentous extensions from the yeast cell that were
about half the width and three to four times the length
of the cell, with no constriction at the point of origin
suggestive of C. albicans [Figure 14]. These isolates
then further underwent identiﬁcation on the basis of
microscopic morphological features of the growth of
Candida species that were obtained on Corn meal agar.[11]
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Figure 6: Identification of Candida albicans (light green colonies) on the denture
surface and palatal mucosa using CHROMagar (preusage of probiotics)

Figure 7: Identification of Candida albicans (light green colonies) on the denture
surface and palatal mucosa using CHROMagar (postusage of probiotics)

Figure 8: Identification of Candida tropicalis (metallic blue colonies) on the denture
surface and palatal mucosa using CHROMagar (preusage of probiotics)

Figure 9: Identification of Candida tropicalis (metallic blue colonies) on the denture
surface and palatal mucosa using CHROMagar (postusage of probiotics)

Figure 10: Identification of Candida glabrata (white‑to‑light pink colonies) on the
denture surface and palatal mucosa using CHROMagar (preusage of probiotics)

Figure 11: Identification of Candida glabrata (white‑to‑light pink colonies) on the
denture surface and palatal mucosa using CHROMagar (postusage of probiotics)

Identification of Candida using Corn meal agar

Pure distinctive colonies obtained from CHROMagar
plates were inoculated on Corn meal agar on an area

of about 1 cm × 1 cm which was covered by placing
sterile coverslip over it [Figure 15]. The plate was
then incubated at 25°C in BOD for 24–48 h. Finally, all
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the yeast isolates were subjected to identification for the
development of different phenotypic colonies with the
aid of a compound microscope.[11] C. albicans showed
chlamydospores that appear as terminal double‑walled
spheres on the pseudohyphae [Figure 16], C. tropicalis
showed long pseudohyphae and blastoconidia all along
the hyphae [Figure 17], whereas C. glabrata showed only
yeast cells with no hyphae [Figure 18].[11]
These old denture wearers in all the three age groups
were then subjected to probiotic usage.

Probiotic usage

They were instructed to pour the capsule contents of
probiotic (Probiotic immune, Zenith nutrition) in the
palatal region of the cleaned maxillary denture and
to use the denture in close contact with the mucosa of
the palate. Test individuals were then asked to use the
probiotic once daily for 5 weeks. Follow‑up of the patient
was done after 5 weeks. To study the colonization,
sample collection and microbiological procedures in the
participants in all the three age groups were carried out
in a similar manner as explained earlier. The resultant
colonies were counted and tabulated among the three test
groups which formed the basic data for the study. The
resultant data were then subjected to statistical analysis
to draw a conclusion from the experimental data.

Results
The resultant values of pre‑ and postusage of probiotics
on the denture surface and palatal mucosa of Group A,
Group B, and Group C were subjected to statistical
analysis to draw a conclusion from the experimental
data. Descriptive statistical measures such as mean and
standard deviation were computed for all the study
groups. In order to collectively compare the means of
the study groups, Kruskal–Wallis ANOVA test was
used (P < 0.05), pair‑wise comparison of the test group
was done using Mann–Whitney U‑test, comparison
in between the pre‑ and postusage of probiotics in the
three groups was done using Wilcoxon matched pairs
test, and comparison of the incidence of multispecies
Candida on pre‑ and postusage of probiotics was done
using paired t‑test.
The mean, standard deviation, and coefficient of variation
were calculated for the number of Candida colonies on
pre‑ and postusage of probiotics on the denture surface
in each of the three groups [Table 3 and Graph 1].
The mean value of the change in the number of
Candida colonies between the pre‑ and postusage of
probiotics on the denture surface in Group A was 76.90
CFU (±222.83), higher than that of Group B which was
38.35 CFU (±66.47), and that of Group C which was 46.65
CFU (±216.61).
140

Table 1: Materials used in the study
Material
Sterile cotton swabs
CHROMagar
Corn meal agar
Human pooled serum
Probiotic capsules
(L. rhamnosus,
Bifidobacterium,
L. acidophilus, B. longum)

Description
‑
LOT 0000189539
LOT 0000151411
‑
Probiotic immune

Manufacturer
‑
Hi media
Hi media
‑
Zenith nutrition

L. rhamnosus: Lactobacillus rhamnosus, L. acidophilus: Lactobacillus
acidophilus, B. longum: Bifidobacterium longum

Kruskal–Wallis ANOVA test for significance (P < 0.005)
of the three groups indicated that there was a significant
difference in the number of colonies in the postusage
of probiotics on the denture surface (P < 0.005) as
compared to preusage of probiotics on the denture
surface (H = 10.6120, P = 0.0050*) [Table 3].
Pair‑wise comparison of three Groups (A, B, and C)
with respect to pre‑ and postusage of probiotics on the
denture surface using Mann–Whitney U‑test [Table 4]
shows that there were statistically significant differences
in the number of colonies postusage of probiotics among
the Group A and Group B (P = 0.0315*) and among
Group A and Group C (P = 0.0133*), whereas there was
no statistically significant difference among Group B and
Group C (P = 0.5518).
On comparison between the pre‑ and postusage
of probiotics on the denture surface in between
the three groups using Wilcoxon matched pairs
test [Table 5], statistically significant differences
were found in the number of colonies in Group A
(P = 0.0166*) and Group B (P = 0.0303*), but not in
Group C (P = 0.6496).
The mean, standard deviation, and coefficient of variation
were calculated for the number of colonies of Candida on
pre‑ and postusage of probiotics on the palatal mucosa
in each of the three groups [Table 6 and Graph 2]. The
mean value of the change in the number of Candida
colonies between the pre‑ and postusage of probiotics on
the palatal mucosa in Group A was 2.00 CFU (±46.18),
higher than that of Group B which was –5.50 CFU (±43.81)
and that of Group C which was 2.05 CFU (±16.25).
Kruskal–Wallis ANOVA test for significance (P < 0.005) of
the three groups indicated that there was no statistically
significant difference in the number of colonies in the
postusage of probiotic on the palatal mucosa (P < 0.005)
as compared to preusage of probiotic on the palatal
mucosa (H = 2.3220, P = 0.3130) [Table 6].
On pair‑wise comparison of three Groups (A, B, and C)
with respect to pre‑ and postusage of probiotics on the
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Figure 12: Identification of Candida albicans using Germ tube test (performing
Germ tube test)

Figure 14: Identification of Candida albicans using Germ tube test (microscopic
view showing germ tubes)

Figure 13: Identification of Candida albicans using Germ tube test
(compound microscope)

Figure 15: Identification of Candida colonies using Corn meal agar

Figure 16: Identification of Candida albicans using Corn meal agar
Figure 17: Identification of Candida tropicalis using Corn meal agar

90.00

82.30

79.40

80.00
62.20

Mean value

70.00
60.00
50.00

35.65

40.00

23.85

30.00
20.00
2.50

10.00
0.00
Group A

Group B
Preusage

Figure 18: Identification of Candida glabrata using Corn meal agar

Group C

Postusage

Graph 1: Comparison of pre- and postusage of probiotics on the denture surface in
three groups (A, B, and C)
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palatal mucosa by Mann–Whitney U‑test [Table 7], there
were no statistically significant differences in the number
of colonies among the three groups.
On comparison between the pre‑  and postusage of
probiotics on the palatal mucosa in between the three
groups using Wilcoxon matched pairs test [Table 8], there
were no statistically significant differences that were
found in the number of colonies among the three groups.
Table 2: Armamentarium used in the study
Armamentarium
Test tube
Petri plates
Biological oxygen
demand incubator
Straight wire
Kahn tube
Microscopic slide

Description
‑
‑
Model C1‑65
Serial
number‑ZBCI‑08444
Nichrome
‑
ISO 9001:2008

Coverslip
Compound
microscope

‑
Magnus MLX‑DX
10G458

Manufacturer
Borosil
‑
Remi Elektrotechnik Ltd.,
India
‑
Borosil
GPR Tech Diagno
Plastics, Hyderabad
Bluestar
Olympus Pvt., Ltd., India

Paired t‑test showed a statistically significant change
in the number of colonies of C. albicans on the denture
surface pre‑ and postusage of probiotics (P = 0.0277)
as compared to C. tropicalis, C. glabrata, and other
Candida species on both the denture surface and palatal
mucosa [Table 9].
The results of the study indicated that the prevalence
of Candida species was statistically significant in both
Group A and Group B on the denture surface as
compared to Group C. The results also revealed that there
was statistically significant difference in the number
of colonies postprobiotic usage on the denture surface
among Group A and Group B and among Group A and
Group C.
The mean reduction in the number of Candida colonies
postusage of probiotics on the denture surface in
Group A (CFU: 76.90) was higher than Group B
(CFU: 38.35) and Group C (CFU: 46.65).
It means that there were statistically significant differences
in the number of colonies on the denture surface pre‑ and

Table 3: Comparison of three groups (A, B, and C) with respect to pre‑ and postusage of probiotics on the
denture surface by Kruskal–Wallis ANOVA test
Groups
Group A
Group B
Group C
H
P

Preusage
Mean±SD
79.40±221.62
62.20±71.91
82.30±220.16

Postusage
Mean rank
28.7
33
29.8

0.7390
0.6910

Mean±SD
2.50±11.18
23.85±38.22
35.65±43.33

Changes

Mean rank
21.95
33.38
36.18

Mean±SD
76.90±222.83
38.35±66.47
46.65±216.61

10.6120
0.0050*

Mean rank
32.85
32.43
26.23
1.9250
0.3820

*P<0.05. SD: Standard deviation

Table 4: Pair‑wise comparison of three groups (A, B, and C) with respect to pre‑ and postusage of probiotics on
the denture surface by Mann–Whitney U‑test
Time points
Preusage

Postusage

Difference

Groups
Group A
Group B
Group A
Group C
Group B
Group C
Group A
Group B
Group A
Group C
Group B
Group C
Group A
Group B
Group A
Group C
Group B
Group C

Mean±SD
79.40±221.62
62.20±71.91
79.40±221.62
82.30±220.16
62.20±71.91
82.30±220.16
2.50±11.18
23.85±38.22
2.50±11.18
35.65±43.33
23.85±38.22
35.65±43.33
76.90±222.83
38.35±66.47
76.90±222.83
46.65±216.61
38.35±66.47
46.65±216.61

Mean rank
19.15
21.85
20.05
20.95
21.65
19.35
16.53
24.48
15.93
25.08
19.40
21.60
20.60
20.40
22.75
18.25
22.53
18.48

U
173.00

Z
−0.7304

P
0.4652

191.00

−0.2435

0.8077

177.00

−0.6222

0.5338

120.50

−2.1505

0.0315*

108.50

−2.4751

0.0133*

178.00

−0.5951

0.5518

198.00

−0.0541

0.9569

155.00

−1.2173

0.2235

159.50

−1.0955

0.2733

*P<0.05. SD: Standard deviation
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Table 5: Comparison of pre‑ and postusage of probiotics on the denture surface in three groups (A, B, and C)
by Wilcoxon matched pairs test
Groups
Group A
Group B
Group C

Time points
Preusage
Postusage
Preusage
Postusage
Preusage
Postusage

Mean±SD
79.40±221.62
2.50±11.18
62.20±71.91
23.85±38.22
82.30±220.16
35.65±43.33

Mean difference
76.90

SD difference
222.83

Percentage of change
96.85

Z
2.3953

P
0.0166*

38.35

66.47

61.66

2.1658

0.0303*

46.65

216.61

56.68

0.4543

0.6496

*P<0.05. SD: Standard deviation

Table 6: Comparison of three groups (A, B, and C) with respect to pre‑ and postusage on the palatal mucosa
by Kruskal–Wallis ANOVA test
Groups
Group A
Group B
Group C
H
P

Preusage
Mean±SD
10.00±26.16
12.40±25.85
8.30±26.42

Postusage
Mean rank
28.40
34.90
28.20

Mean±SD
8.00±35.78
17.90±43.13
6.25±16.93

3.4720
0.1760

Mean rank
27.23
33.03
31.25

Changes
Mean±SD
2.00±46.18
−5.50±43.81
2.05±16.25

2.7490
0.2530

Mean rank
30.80
33.75
26.95
2.3220
0.3130

SD: Standard deviation

20.00

mucosa with respect to pre‑ and postprobiotic usage
among the three groups (A, B, and C).

17.90

18.00
16.00
Mean value

14.00
12.00
10.00

12.40
10.00

8.30

8.00

8.00

6.25

6.00
4.00
2.00
0.00
Preusage
Group A

Postusage
Group B

Group C

Graph 2: Comparison of three groups (A, B, and C) with respect to pre- and
postusage of probiotics on the palatal mucosa

Table 8 shows that there were no statistically significant
differences in the number of colonies on the palatal
mucosa in the three groups (A, B, and C) pre‑ and
postprobiotic usage.
Table 9 shows statistically significant change in the
number of colonies of C. albicans (P = 0.0277) on the
denture surface pre‑ and postusage of probiotics (P < 0.05)
as compared to C. tropicalis, C. glabrata, and other Candida
species on both the denture surface and palatal mucosa.

Discussion

The mean reduction in the number of Candida colonies
postusage of probiotics on the palatal mucosa in
Group C (CFU: 2.05) was higher than Group A
(CFU: 2.00) and Group B (CFU: −5.50).

The results of the present study revealed that all the three
groups (A, B, and C) showed that the mean reduction
in the number of colonies on the denture surface after
probiotic usage ranged between 76.90 and 38.35 CFUs.
Group A showed the highest reduction in the number
of Candida colonies on the denture surface after using
probiotics followed by Group C and the least change is
seen in Group B. Upon intragroup comparison, it was
seen that there was statistically significant difference
in the reduction of Candida colonization on the denture
surface in both Group A and Group B but not in Group C.
The statistically significant differences were also found
in the number of colonies postusage of probiotics among
Group A and Group B and among Group A and Group C,
whereas there was no statistically significant difference
found among Group B and Group C.

Table 7 shows that there was no statistically significant
difference in the number of colonies on the palatal

In case of the palatal mucosa, the mean reduction
in the number of colony count after probiotic usage

postprobiotic usage among Group A and Group B (P = 0.0315*)
and among Group A and Group C (P = 0.0133*), whereas
there was no statistically significant difference among
Group B and Group C (P = 0.5518).
Table 5 shows statistically significant differences
in the number of colonies on the denture surface in
Group A (P = 0.0166) and Group B (P = 0.0303) as
compared to Group C (P = 0.6496) pre‑ and postprobiotic
usage.
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ranged from 2.05 to − 5.50 CFU. Group A showed the
highest reduction in the number of Candida colonies on
the palatal mucosa after using probiotics followed by
Group B and the least change is seen in Group C. There
was neither statistically significant difference seen in the
reduction of Candida colonization on the palatal mucosa
nor any statistically significant difference among the
three groups.
In this present study, mean reduction in the number
of colonies in Group C after probiotic usage was
not statistically significant which may be because of
hampered cleansing ability due to advanced old age, not
properly following the instructions of probiotic capsule
application, or not interested in maintaining proper oral
hygiene. These findings were in accordance with a study
by Lockhart et al., which suggested that the frequency
and intensity of Candida colonization increase with
increasing age in the elderly and reduction in salivary
flow, which may be some of the additional reasons for not
Table 7: Pair‑wise comparison of three groups
(A, B, and C) with respect to pre‑ and postusage of
probiotics on the palatal mucosa by Mann–Whitney
U‑test
Time
points
Preusage

Groups

Group A
Group B
Group A
Group C
Group B
Group C
Postusage Group A
Group B
Group A
Group C
Group B
Group C
Difference Group A
Group B
Group A
Group C
Group B
Group C

Mean±SD
10.00±26.16
12.40±25.85
10.00±26.16
8.30±26.42
12.40±25.85
8.30±26.42
8.00±35.78
17.90±43.13
8.00±35.78
6.25±16.93
17.90±43.13
6.25±16.93
2.00±46.18
−5.50±43.81
2.00±46.18
2.05±16.25
−5.50±43.81
2.05±16.25

Mean
rank
18.38
22.0
20.53
20.48
22.78
18.23
18.63
22.38
19.10
21.90
21.15
19.85
19.45
21.55
21.85
19.15
22.70
18.30

U

Z

P

157.50 −1.1496 0.2503
199.50 −0.0135 0.9892
154.50 −1.2308 0.2184
162.50 −1.0144 0.3104
172.00 −0.7574 0.4488
187.00 −0.3517 0.7251
179.00 −0.5681 0.5700
173.00 −0.7304 0.4652
156.00 −1.1902 0.2340

SD: Standard deviation

so marked reduction in the number of Candida colonies
as the age advances.[3]
The results related to the increase in the number
of colonies observed on the palatal mucosa in
Group B which is probably due to poor oral hygiene
maintenance, roughness of the prosthesis, drug
intake which was not mentioned, or not following
the instructions of probiotic application, which
could have affected the results. These findings are in
accordance with the reasons which have been cited by
Ishikawa et al. in their randomized placebo‑controlled
trial.[2,12-14]
Results indicate that the denture surface showed more
reduction in the number of Candida colonies after
probiotic usage as compared to palatal mucosa which
may be because the direct application of probiotic
product was done on the denture surface. These findings
were in contrary to the findings reported by Pattanaik
et al. in their systematic review.[15]
The present study showed that C. albicans was the most
prevalent species in the oral cavity of elderly complete
denture wearers. It also suggested that the decrease
in the number of colonies after probiotic usage was
observed more with C. albicans as compared to other
Candida species. Several multispecies were isolated
such as C. tropicalis, C. glabrata, Candida krusei, Candida
parapsilosis, and Candida kefyr. These findings were in
accordance with the studies conducted by Sumitra Devi
and Maheshwari, Lockhart et al., Kraft‑Bodi et al., and
Hatakka et al.[3,4,10,16]
This study demonstrated that locally administered
probiotic capsules reduce the prevalence of Candida
present in elderly edentulous complete denture patients.
This was in accordance with the previous studies by
Ishikawa et al., Ujaoney et al., Hatakka et al., Kraft‑Bodi
et al., and Stamatova and Meurman.[2,4, 16-18]
Based on the above findings, this study showed that the
tested probiotic product may represent an alternative
method to reduce Candida colonization, thus preventing
Candida infections.[2]

Table 8: Comparison of pre‑ and postusage of probiotics scores in three groups (A, B, and C) on palatal
mucosa by Wilcoxon matched pairs test
Groups
Group A
Group B
Group C

Time points
Preusage
Postusage
Preusage
Postusage
Preusage
Postusage

Mean±SD
10.00±26.16
8.00±35.78
12.40±25.85
17.90±43.13
8.30±26.42
6.25±16.93

Mean different
2.00

SD different
46.18

Percentage of change
20.00

Z
0.3651

P
0.7150

−5.50

43.81

−44.35

0.6516

0.5147

2.05

16.25

24.70

0.4045

0.6858

SD: Standard deviation
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Table 9: Comparison of the incidence of multispecies
Candida on pre‑ and postusage of probiotics on the
denture surface and palatal mucosa using paired
t‑test
Surface
Denture
surface

Palatal
mucosa

Bacteria
C. albicans
C. tropicalis
C. glabrata
Others
C. albicans
C. tropicalis
C. glabrata
Others

Test
Pre versus post
Pre versus post
Pre versus post
Pre versus post
Pre versus post
Pre versus post
Pre versus post
Pre versus post

Z
2.2014
1.2243
0.5345
0.0000
1.8257
0.2667
0.0000
0.0000

P
0.0277*
0.2209
0.5930
1.0000
0.0679
0.7897
1.0000
1.0000

*P<0.05. C. albicans: Candida albicans, C. tropicalis: Candida tropicalis, C.
glabrata: Candida glabrata

Conclusion
Within the limitations of this in vivo study, the following
conclusions were drawn. The probiotic was more efficient
in reduction of the number of Candida colonies in the age
groups of 50–59 years and 60–69 years as compared to
70 years and above. The probiotic product was effective
in reducing the colonization of the oral cavity with
Candida in elderly denture wearers. Our study shows
that the use of a multispecies probiotic product may
represent an alternative treatment for reduction of
Candida infections in elderly denture wearers.
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Comparison of effectiveness of silver
zeolite as an antimicrobial agent
in acrylic and silicone soft liners in
complete denture patients: An in vivo
study
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Abstract:
BACKGROUND: Soft liners (SLs) are easily colonized and infected by Candida species and bacteria,
leading to denture‑induced stomatitis. Hence, it is essential that the SLs be taken care of. To serve
such a purpose, antimicrobial zeolites have been incorporated. Limited in vitro evidence suggests
that silver zeolite (SZ) is a potentially effective antimicrobial agent. Hence, this study aims to analyze
and compare the antimicrobial effectiveness of SZ when added to two different types of SLs in vivo
for 28 days in complete denture patients.
MATERIALS AND METHODS: This study was undertaken to determine the efficacy of SZ as an
antimicrobial agent when incorporated in acrylic soft liners (ASLs) and silicone soft liners (SSLs).
A total of 32 edentulous patients were selected and were divided into two groups. Group 1 consisted
of 16 patients, wherein SSL was used, and Group 2 consisted of 16 patients with ASL. The reduction
of colony‑forming units (CFUs) was seen in both the groups after an interval of 28 days.
RESULTS: There was a greater reduction noted when SZ was incorporated in SSLs after 28 days.
Group 1 showed a mean reduction of CFU from 4.60 to 1.98, whereas Group 2 showed a mean
reduction from 4.73 to 3.39. Thus, SZ was effective in both the SLs.
CONCLUSION: SZ showed a significant reduction in CFU in both the SLs. Hence, this in vivo study
concluded that incorporation of SZ is effective as an antimicrobial agent when added to SLs.
Keywords:
Acrylic soft liner, antimicrobial, Candida, denture‑induced stomatitis, silicone soft liner, silver zeolite
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Introduction

S

oft liners (SLs) are used in the management
of abused tissue, underlying ill‑fitting
dentures, functional impression and tissue
conditioning during implant healing, and
the relining of maxillofacial prosthesis.
However, these are easily colonized and
infected by Candida species and bacteria,
leading to denture‑induced stomatitis.
Hence, it is essential that the SLs be taken care
of.[1‑4] To serve such a purpose, antimicrobial
This is an open access journal, and articles are distributed under
the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and
build upon the work non-commercially, as long as appropriate credit
is given and the new creations are licensed under the identical terms.

For reprints contact: reprints@medknow.com

zeolites have been incorporated. Zeolites are
aluminum silicate crystalline structures that
present void spaces measuring 3–10 Å in
their structure. Antimicrobial cations, such
as silver and zinc, may be lodged within
the void spaces of the zeolites and be
exchanged over time with other cations
from their environment. Limited in vitro
evidence suggests that silver zeolite (SZ) is
a potentially effective antimicrobial agent.
In vitro studies have shown favorable
long‑term antimicrobial effects of SLs
How to cite this article: Singh B, Bembalagi M,
Nagmoti JM, Patil R, Patil A. Comparison of
effectiveness of silver zeolite as an antimicrobial
agent in acrylic and silicone soft liners in complete
denture patients: An in vivo study. Indian J Health Sci
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containing SZ on Candida albicans and the bacteria
Staphylococcus aureus and Pseudomonas aeruginosa. Few
studies have been published on this topic because the
changes in SL materials in the mouth over time are more
rapid when compared to in vitro immersion of the same in
water, isotonic saline, artificial saliva, or denture cleansers.
In vitro studies possess limitations in their capacity to
simulate the oral environment, and moreover, the in vivo
effect of SZ as antimicrobial activity is unknown.[5,6]
Hence, the purpose of the study is to analyze and
compare the antimicrobial effectiveness of SZ when
added to two different types of SLs in vivo for 28 days
in complete denture patients.

Materials and Methods
A total of 32 patients in the age group of 45–75 years,
attending to the Department of Prosthodontics and
Crown and Bridge, KLE Vishwanath Katti Institute of
Dental Sciences, Belgaum, were included in the study.
Two groups were formed, with 16 patients in each
group. Group 1 composed of denture wearer patients
where silicone soft liners (SSLs) were used and Group 2
composed of denture wearer patients where acrylic soft
liners (ASLs) were used.
Sample size was calculated as:
Α‑error = 5% power of that = 90%
η =2 s2 (z1−α/2 + z1−β) 2/d2
z1−α/2 = 1.96 z1−β =0.842

Inclusion criteria

1. Patients between age 45 and 75 years of age
2. Patients with healthy oral mucosa
3. Patients with ill‑fitting denture requiring SL.

Exclusion criteria
1.
2.
3.
4.

Immunocompromised patients
Patients on antimicrobial treatments
Diabetes
Any form of oral diseases.

Materials used in the study

•	 Zeomic® AJ10N (SZ)
• Mollosil (SSL); LOT number 180603
• GC SL (ASL); LOT number 1601071
• Blood agar.

Methodology
Preparation of metal die

A ring‑shaped metal die of dimension 15 mm
(inner diameter) × 1.5 mm thickness was fabricated.[5]

Preparation of specimens

This ring was seated on a glass slab and addition silicone
of putty consistency was manipulated and placed in the
lumen of the ring, which was covered by another glass
slab for 10 min [Figure 1].

Determination of minimum inhibitory concentration of
silver zeolite

The antimicrobial effect of SZ was calculated by
determining the minimum inhibitory concentration (MIC)
by broth dilution method.   MIC was done against
C. albicans and Gram‑negative and Gram‑positive
bacteria.
A ring‑shaped metal die of dimension 15 mm
(inner diameter) × 1.5 mm thickness was fabricated.
This ring was seated on a glass slab and additional
silicone of putty consistency was manipulated in the
inner diameter of ring, which was covered by another
glass slab for 10 min. After 10 min, the set putty block
was secured to the palatal region of the maxillary cast
using cyanoacrylate. Heat‑curing resin was packed
into the mold space and the maxillary prosthesis was
retrieved after curing. The intaglio surface of prosthesis
containing the putty block was replaced by a layer of
SL (Group 1 – SSL and Group 2 – ASL) according to the
manufacturer’s instructions [Figures 2 and 3].
The prosthesis was inserted and was allowed to set in
the patient’s mouth for 10 min and the excess material
was trimmed away. The patients were instructed to
wear the prosthesis during the day and stored in cold
water at night.
After 28 days, the SL without SZ was scrapped and the
sample was collected and was sent for microbiological
evaluation. This space was replaced by a new layer of
SL with SZ (0.1 g of SZ to the powder of SL). The patient
was given this prosthesis and was asked to report after
28 days for another sample collection.

Microbiological evaluation

The sample was stored in a sterile container having normal
saline and transported immediately to the microbiology
laboratory for culture to identify the presence of
C. albicans and Gram‑negative and Gram‑positive
bacteria. The specimen was first vortexed for 20 min in
10 ml of saline. Then, 10 ml of this was inoculated onto
blood agar to produce lawn culture. The culture media is
incubated at 37°C in carbon dioxide jar for 18–24 h. At the
end of the incubation period, two to three predominant
bacterial colonies were noted. Semiquantitation of these
microorganisms was done by counting the number
of colonies on the culture media multiplied by 100 to
report the number of colony‑forming units (CFUs) per
ml of culture media. Later, plates were incubated at 5%
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multiplied with dilution factor to quantify the number
of CFUs.

Results
In the present study, distributions of male and females in
the two study groups were such that Group 1 consisted of
10 males and 6 females and Group 2 consisted of 9 males
and 7 females [Table 1 and Graph 1].

Figure 1: Materials used in the study

Comparison of the two study groups (1, 2) with pretest
and posttest log CFU count was done by independent
t‑test. The results showed that pretest in Group 1 had
4.60 ± 1.00 CFU and in Group 2, it was 4.73 ± 1.55,
while in the posttest, Group 1 CFU was 1.98 ± 1.86 and
in Group 2, CFU was 3.39 ± 1.73 [Table 2 and Graph 2].
Comparison of pretest and posttest log CFU counts in
the two study groups (1, 2) was done by dependent
t‑test. The results showed that Group 1 pretest CFU
was 4.60 and posttest it was 1.98. In Group 2, pretest
CFU was 4.73 ± 1.55 and posttest it was 3.39 ± 1.73
[Table 3 and Graph 3].
The results of the present study showed that there was
more CFU in SSL when compared to ASL.
The reduction in the growth of microorganism in
Group 1 was about 57% and in Group 2 the reduction
was about 29%.

Figure 2: Replacement of putty block with silicone soft liner

Discussion
Wearing the denture for a prolonged duration than
required giving minimum rest to the denture‑bearing
tissues leads to irritation of mucosa, eliminating it from
blood supply causing resorption of the supporting
alveolar bone. This results in loosening of the denture,
necessitating the use of tissue conditioners and denture
adhesives for improved retention. These soft denture
lining materials are mostly recommended in edentulous
people with atrophied or sharp alveolar ridges or who
have thin atrophied mucosa. Antimicrobial activity is one
of the most parameters for successful use of SL. Zeolites
are aluminum silicate crystalline structures which have
void spaces measuring 3–10 Å in their structure.[5] The
efﬁcacy of antimicrobial zeolites against fungi and
aerobic and anaerobic bacteria has been confirmed. Thus,
in the present study, we have assessed the antimicrobial
activity of SZ in two different SL, namely SSL (mollosil)
and ASL (GC SL).

Figure 3: Replacement of putty block with acrylic soft liner

carbon dioxide. The colony was kept in a carbon dioxide
incubator for 48 h and the count was done. The count was
172

First, we found in the present study that the mean CFU in
ASL was more as compared to SSL. This is in accordance
with the study done by Kang et al. that reported ASL
materials exhibited greater Candida adhesion than SSLs.[7]
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Table 1: Distribution of male and females in two
study groups (1, 2)
Gender
Male
Female
Total

Group 1 (%)
10 (62.50)
6 (37.50)
16 (100.00)

Group 2 (%)
9 (56.25)
7 (43.75)
16 (100.00)

Total (%)
19 (59.38)
13 (40.63)
32 (100.00)

χ2=0.1301, P=0.7192

Table 2: Comparison of two study groups (1, 2) with
pre‑ and post‑test log colony‑forming units counts by
independent t‑test
Variable
Pretest
Graph 1: Distribution of male and females in the two study groups (1, 2)

Posttest
Difference

Group
Group 1
Group 2
Group 1
Group 2
Group 1
Group 2

Mean±SD
4.60±1.00
4.73±1.55
1.98±1.86
3.39±1.73
2.61±1.20
1.34±0.67

SE
0.25
0.39
0.46
0.43
0.30
0.17

t
−0.2965

P
0.7689

−2.2191

0.0342*

3.6902

0.0009*

*P<0.05. SD: Standard deviation, SE: Standard error

Graph 2: Comparison of two study groups (1, 2) with pre- and post-test log colonyforming units counts

Graph 3: Comparison of pre- and post-test log colony-forming unit counts in the
two study groups (1, 2)

Second, a significant reduction in the CFU in both the
groups (1, 2) was seen after addition of SZ to SLs. The
mean culture result for Group 1 showed reduction from
4.6 to 1.98. For Group 2, the mean culture reduced from
4.73 to 3.39.
Addition of SZ led to a reduction in the growth of microbes,
which was also reported in an in vitro study done by
Nikawa et al. It showed that SZ, when incorporated into

SL, reported to control the denture plaque effectively.
Another study done by Saravanan et al. showed two‑third
reduction in microbial growth in ASL incorporated with
SZ.[8] Nevertheless, in our study, we found one‑third
reduction in microbial count in ASL. Literature search
did not yield any study that evaluated the effect of SZ in
SSL; therefore, a comparison cannot be drawn with other
studies. However, Group 1 (SSL with SZ) percentage
reduction in growth of bacteria is 57%.
In this study, the antimicrobial effect of SZ was noted
for 28 days. This is in accordance with a previous in vitro
study done by Matssura et al. who concluded that SLs
containing SZ have shown antimicrobial effect for
4 weeks. Another study done by Abe et al. also concluded
that the antimicrobial effects of samples containing SZ
against all tested microbes except for P. aeruginosa and
the Streptococcus milleri group are not influenced by saliva
immersion for 28 days. An in vivo study by Malmstorm
et al. also used 4‑week time to evaluate surface integrity
and softness of SL. This study also showed the efficacy
of SZ in ASLs and SSLs over 28 days.
The limitations of the study were that the sample size
used in the present study was small because of the
strict inclusion and exclusion criteria. There is a scope
of further research using a larger sample size and
involving a wider research area and scale. Efficacy of
SZ was studied in autopolymerized SL, that is, in ASL
and SSLs. Efficacy of SZ as an antimicrobial should also
be evaluated in heat cure as these may reflect greater
or lesser susceptibility for candidal colonization. In
the present study, the antimicrobial effect of SZ was
considered. Further studies should evaluate other
properties such as water sorption viscoelastic properties,
color stability and surface roughness, tensile strength,
and bond strength of SLs.
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Table 3: Comparison of pre‑ and post‑test log colony‑forming units counts in the two study groups (1, 2) by
dependent test
Groups
Group 1
Group 2

Time points
Pretest
Posttest
Pretest
Posttest

Mean±SD
4.60±1.00
1.98±1.86
4.73±1.55
3.39±1.73

Mean difference
2.61

SD difference
1.20

Percentage
56.84

Paired t
8.6969

P
0.0001*

1.34

0.67

28.36

7.9841

0.0001*

*P<0.05. SD: Standard deviation

Conclusion
The following conclusions are drawn from the study.
There was more CFU in ASL when compared to
SSL. There was reduction in CFU in both the groups.
On addition of SZ to both these SLs, SSL showed a
marked reduction in CFU. Efficacy of SZ was effective
over 28 days.
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An insight into various attachments used in
prosthodontics: A review
Dr. Hema Kanathila, Dr. Mallikarjun H Doddamani and Dr. Ashwin Pangi
Abstract
Partially edentulous patients require more attention and the dentist has to use his knowledge and skill in
providing an esthetic and functional prosthesis, using the support of the remaining teeth and ridge.
Precision attachment denture has always been considered beneficial for the patient, because it combines
both fixed and removable prosthodontics, giving a more esthetic and functional outlook to the denture.
Use of precision attachment has simplified and amplified the aspects of retention, function and esthetics
when compared to the conventional removable partial dentures. This article discusses about the various
attachments used in treating partially edentulous patients.
Keywords: precision attachment, intracoronal attachment, extracoronal attachment, keyway attachment

Introduction
In the present society, patients approach a dentist for two main reasons; discomfort or
esthetics. The dental professional must be able to relate to the patient’s concerns, both
physically and psychologically. Attachments are used as alternative to clasps in removable
partial denture therapy, which gives both esthetic and functional outcome. According to GPT
9, Attachment is defined as a mechanical device for the fixation, retention and stabilization of
a prosthesis. It includes frictional, internal, intracoronal, extracoronal, key-key way, parallel,
precision and slotted types. The correct use of attachments may overcome both physical and
psychological problems associated with conventional RPD designs. Just as patient’s needs
differ, so do attachments.
Attachments act as stress redirectors and absorbers. Their function is to preserve soft tissue
and bone as well as provide retention. The direct retention function of precision attachments
prove to be more efficient than clasps, but the clinical situations in which they are used require
careful assessment, as in all cases the patient’s standard of oral hygiene must be good and this
factor is of even greater importance to the success of a precision attachment partial denture.
In recent years, patients have become aware of the treatment possibilities available to them
from restorative dentistry and as a result the demand for advanced restorative techniques has
increased. So the modern day practitioner should view precision attachment as a device that
can add versatility to the practice of dentistry.
History
The history of precision attachment work dates back to 1886, when Stair devised a unilateral
removable partial denture employing anterior and posterior telescopic abutment restoration [1].
Parr (1886) gave “Extracoronal socket attachment”. George Evans in 1888, got the credit for
the introduction of the precision attachment retainer system [2].
In the 19th Century the various extracoronal and intracoronal attachments were developed.
Bennett (1904), Fossume (1906), and Gilmore (1913) had designed bar attachments as
substitutes for fixed restorations, their names are still applied to various forms of bars.
Materials employed were gold, platinum, and iridioplatinum. Earlier intracoronal retainers
were named the split-bar attachment, tube and split-post attachment, solid-post and tube
attachment, and the winged lug attachment. Among the first custom crafted, intracoronal types
of attachment system used was the winged lug attachment [2].
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Dr. Herman E.S Chayes, developed the concept of internal
frictional resistance early in the twentieth century. Chayes in
1906, developed the T shaped precision attachment. In 1912,
he designed Chayes attachment. This forms the basic pattern
for most of the modern attachments. Chayes also put forward
the stress breaker design, which is an attachment to which a
hinge was added, thus allowing limited simple movement and
this design was later improved by McCollum [3, 4].
Ash in 1912 introduced the split bar attachment system.
Helmut Hader in 1960 discovered the Haderbar, those
available as prefabricated plastic pattern. In 1978, Boitel
discovered Rigid, Resilient (ERA and O-Ring) and Bar
attachment.
In 1923, the first semi precision attachment was given by
Gillete. Gerardo Becerra and others introduced Intradental
(frictional and magnetic) and extra dental (cantilever and bar)
attachment in 1987. [5] Yen Chen Ku et al discovered the
concept of “ERA” (esthetic, vertical resiliency, easy

replacement of worn denture) in the year 2000 [6].
Classification
1. Based on their method of fabrication and the tolerance
of fit between the components
A. Precision attachment - They are prefabricated machined
components with precisely manufactured metal to metal parts
with close tolerance.
B. Semi precision attachment- They are laboratory made or
custom made type. The components usually originate as
prefabricated or manufactured patterns (made of plastic, nylon
or wax) or Hand waxed [1, 7].
2. Based on shape, design and primary area of utilization
of attachment (MENSOR-1973) [8] Table: 1
A. Coronal
B. Radicular
C. Accessory

Table 1: Based on shape, design and primary area of utilization of attachment (Mensor-1973)
Coronal

Radicular

1. Intracoronal
2. Extracoronal

3. Telescope stud (pressure buttons)
4. Bar
- Joints
- Units

Goals
The goals given below parallel the classical objectives of
restorative dentistry, that is, to restore function, esthetics,
comfort, and be less invasive and more conservative. The
goals for fabrication of precision attachment partial denture
are as follows:
1. To provide an efficient masticatory replacement for lost
dental organs.
2. To be removable and replaceable without stress or strain
on the abutment teeth and supporting structures.
3. To permit normal anatomic form to the abutment teeth.
4. To be capable of being tissue supported in a controlled
manner.
5. To provide many years of comfortable service to the
patients.

Accessory
5. Auxillary
A. Screw units
B. Pawl connectors
C. Bolts
D. Stabilizers/balancers
E. Interlocks
F. Pin/screws
G. Rests

6.
7.

To be made of materials those are biocompatible.
To be esthetically acceptable and satisfactory to the
patient.
8. Minimal amount of tooth structure to be removed.
9. To avoid endodontic procedures.
10. To be hygienically clean.
Indications and contraindications [9, 10, 11, 12]
In partially edentulous cases, it is important to decide whether
to go for a fixed prosthesis or removable or both. And if
removable, whether the treatment decided can be applied or
not. In order to reach at final treatment plan it is very
important to know where these attachments can be used and
where they are not indicated.

Table 2: Indications and contraindications of precision attachments
1.
2.
3.
4.
5.
6.
7.

Indications
Long-span replacements
As stress breaker in Free-end saddles
Periodontal involvement that contraindicates fixed partial
dentures
Situations which require maximum esthetics
Movable joints in fixed movable bridge work
As contingency devices for the extension or conversion of
existing fixed appliances.
Sections of a fixed prosthesis may be connected with intra
coronal attachments

Guidelines to be followed in precision attachment cases [2]
1. Splinting of abutment teeth
The abutment teeth selected for precision attachment in
removable partial denture should be splinted together.
2. Length of attachment
 The length of the attachment is more important than the

Contraindications
1.
2.
3.
4.
5.
6.
7.
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Teeth with short clinical crowns (this can be overcome with
periodontal surgery).
Teeth that are narrow faciolingually.
Teeth that have extremely large pulps (young people).
Any patient who has a contraindication for a partial denture
(health, non co-operative).
Patient’s lack of dexterity or ability to use the hands.
Severe periodontitis
In high caries index patients

width.
A full length, narrow attachment is preferable to a short,
wide attachment.
The length of the attachment to be embedded in the
abutment tooth for proper fabrication of the prosthesis is
governed by the height of the clinical crown of the tooth.
All precision attachments used should be of equal length.
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If this is not feasible, pairs of precision attachments on
similar teeth bilaterally should be of equal length.
3. Parallelism of attachment
The attachments should be parallel to each other inorder to
avoid improper fit, mutilation of attachments.
Different attachments
Intracoronal attachments
They are used to connect units of fixed partial prostheses,
retaining restorations with distal extension or bounded
removable prostheses. Intracoronal attachments are effective
as retainers for bilateral and unilateral prosthesis. They are
effective as connectors to join sections of fixed prosthesis.
They come as two components, matrix and patrix. Matrix
(female component) is waxed into the crown or bonded into a
preparation in the tooth. Patrix (male component) is attached
to the framework usually by soldering. They are classified.
1. Based on retention
a. Those whose retention is entirely frictional
E.g. McCollum intra coronal unit.
The friction fit intracoronal attachments with adjustment
potential are Chayes, Crismani attachments, McCollum unit,
Ancra attachment, T-Geschiebe 123. Whereas, those frictional
fit intracoronal attachments without adjustment potential are
considered to be unsuitable for removable prosthesis, as
repeated insertion and removal will lead to the wear of the
attachment. They are useful for joining a series of crowns
without a common path of insertion. E.g.: Beyler.
b. Those whose retention is augmented by a mechanical lock.
E.g. Schatzmann unit.
2. Based on the cross sections
a. H-Shaped flanges-This strengthens the attachment,
without increasing the size of the female part.
b. T-shaped flanges. E.g. Chayes attachment.
c. Attachments with a circular cross section- They are
suitable only for joining two sections of a fixed
prosthesis.
Extracoronal attachments [13]
These attachments provide stability and retention for
removable distal extension prostheses.
1. Projection units: These units are attached to the proximal
surface of a crown. E.g: ASC -52.
 Those that provide a rigid connection. e.g.: Conex
attachment.
 Those that allow play between the components. e.g.:
Dalbo, Ceka attachment.
2. Connectors: These units connect two sections of a
removable prosthesis and allow a certain degree of play
E.g.: Dalbo-fix used between a telescope crown and
partial denture.
3. Combined units: This attachment consists of an
extracoronally placed hinge type unit connected to an
intracoronal attachment. E.g.: Schatzmann attachment
consisting of an intracoronal section with a projection.
Stud attachments: They are in the form of ball & socket and
this attachment serves primarily for over denture stabilization
and retention of the prosthesis. Zest anchor, Rothermann unit,
Baer and Fah units are examples of stud attachments.
Advantages –
 Better oral hygiene



Crown root ratio is improved with low profile stud
attachments.

Bar attachments
It consists of a bar over an edentulous area joining together
teeth or roots. The denture engages over the bar and is
connected to it with one or more sleeves. They are of 2 types.
One is the bar joint which permits rotation and other is bar
unit which is rigid.
Bar joints can be subdivided intoSingle sleeve bar joints. Eg: Dolder Bar Joint
Multiple sleeve bar joints. Eg: Gilmore, Ackerman, Hader bar
joints
Multiple sleeve bar joints have more versatility than single
sleeve bar joints, but bar seems to have less rigidity. The bar
units provide excellent retention and stability for a denture
while rigidly splinting the abutments.
Drawback-Bar provides a medium for accumulation of
plaque.
Magnets as attachments
Magnets used in dentistry are made of either samarium cobalt
(Sm-Co), neodymium iron boron (Nd-Fe-B) [14, 15]. Their
small size, strong attractive force, constant retention,
automatic reseating, cost and less lateral force to the abutment
tooth can be mentioned as advantages. Whereas, their
disadvantage is that they are liable to corrode in oral fluids
over time. Overdentures with magnetic attachments
attachments are known as Magnetic dentures.
Auxillary attachments
Usually they are used with other attachments for improving
retention. A variety of attachments fall into this category.
They are screw and tube attachment, key and keyway/
interlocks, press o matic, Sectional dentures, bar connectors [16].
Benefits and drawbacks
Apart from retention and esthetics, one of the major benefits
of precision attachments is the versatility they can add to
treatment planning and design of a case. The prefabricated
precision attachment has the advantage of being fabricated
from metal alloys which are harder and more wear-resistant.
The complex design of clasp is eliminated and yet, serves the
functions of an occlusal rest, clasp arm, and bracing arm and
there is a considerable reduction in the bulk of the prosthesis.
Whereas, the extensive preparation of abutment teeth, cost
factor for the patient and lengthy laboratory and chairside
time can be listed out as their drawbacks.
Conclusion
The greatest deterrent to the use of attachments is their
complex design. A thorough understanding of the case and
knowledge about the various attachments, and its applications
and limitations is a must in order to apply in it clinical cases.
Precision attachments serve the function of retention, stress
distribution and aesthetics successfully. Accurate selection of
attachments depends mainly on location, retention and
available space. Appropriate selection of attachments, plays a
major role in the success of treatment. Proper maintenance
and care by the patient and regular follow up decides on the
long term success of the attachment and prosthesis. Use of
precision attachment strengthens the aspects of retention and
particularly, esthetics when compared to conventional
removable partial dentures.
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Abstract:- Maxillofacial materials are used to replace
missing facial parts which have been lost through disease
or trauma. Although widely used, these materials are far
from ideal. These materials have a very limited serving
life due to lack of edge strength and color stability.
Different methods have been tested to prevent the
degradation due to aging and intrinsic and extrinsic
discoloration of the material using various reinforcing
agents. Limited evidence of compiled information related
to maxillofacial silicone reinforcements is seen in existing
literature. This article, therefore, reviews various
reinforcing materials which have been used with
maxillofacial silicones and is intended to be a helpful
guide for budding researchers in the field of maxillofacial
prosthodontics.
Keywords: Maxillofacial prosthesis,
silicones, reinforcements, Nano-particles

maxillofacial

1. INTRODUCTION
Maxillofacial prosthetics may be referred to as the art
and science of anatomic, functional, or cosmetic
reconstruction, by means of non-living substitutes, of
those regions in the maxilla, mandible, and face that are
missing or defective because of surgical intervention,
injury, or congenital malformation.[1]
Silicone elastomers are used in the fabrication of
artificial external body parts such as ears, nose and
eyes.[2] Such loss can be due to surgical ablation of
cancer, severe facial trauma or congenital craniofacial
anomalies.[3]
Gold, silver, leather, vulcanised rubber, gelatine,
latex, polyvinyl chloride, polyurethane, chlorinated
polyethylene, self cure and heat cure acrylics and
silphenylenes have all been used at various stages of
evolution of materials for such prostheses). All these
materials have reported drawbacks. For example
acrylics cause abrasion of skin, difficulty to match
edges of skin to prosthesis and increased bulk and
weight of prostheses.[2]
Today, silicone elastomers are the most
commonly used materials for fabrication of prostheses.
They have been commercially available since the 1950s
and have been researched upon extensively.
Chemically, silicone elastomers are low surface energy
cross linked polymers consisting of long chain
molecules with repeating units. Silicone is
© 2018, IJISMS

biocompatible, biodurable, easy to manipulate with
adequate working time and good color stability. [2]
Maxillofacial silicones must exhibit adequate tensile
strength, tear strength, permanent deformation,
hardness and other mechanical properties for its
successful use as a facial prosthesis. However, the main
limitation of silicone is the high chances of early
deterioration which may exhibit modiﬁed texture,
poorly ﬁtting edges because of shape changes, reduced
tear strength, and material discoloration. These
changes are directly related to patient care during
handling and hygiene and the type of exposure that the
prosthesis undergoes (air pollution, ultraviolet rays,
temperature ﬂuctuations). [4]
In a bid to improve the physical properties of
maxillofacial materials, elastomers have been modiﬁed
with additives like colouring agents and various fibrous
and nano reinforcements.5
The reinforcements which have been tried till date can
be mainly categorized as:
1. Fibrous reinforcements
2. Nano-reinforcements.
FIBROUS
REINFORCEMENTS

NANOREINFORCEMENTS

-TULLE FIBERS

-POLYESTER FIBERS
-POLYURATHANE
FIBERS
-POLYPROPYLENE
FIBERS

- ZINC OXIDE
NANOPARTICLES
- TITANIUM
NANOPARTICLES
-BARIUM SULPHATE
NANOPARTICLES
- SILICA NANOPARTICLES

-CARBON NANOTUBES

Chart -1: Classification of reinforcements

1.1 Fibrous Reinforcement
Reinforcement by fibers is depending on various
variables including fiber type, length, and form, and
arrangement, percentages of fibers in the polymeric
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matrix and fiber matrix interaction and presence or
absence of salination. [6]

TULLE FIBERS:
Tulle is widely used to make artiﬁcial beards,
moustaches, and eyebrows. These ﬁnished products
are then used in theaters and operas together with
prosthetic adhesives. Tulle used for these purposes is
not affected by solvents, works seamlessly with
prosthetic adhesives, and most importantly exhibits
sufﬁcient resistance to tearing and rupture.
Hence in a bid to increase the tear resistance of
maxillofacial prostheses materials, tulle was
incorporated in silicone elastomer in a recent research.
Tulle was chosen as the candidate material because its
inherent ﬂexibility would not cause any damage to the
elastic behaviour of the silicone material, thus
preventing the latter from tearing at the edges. [5]
Yumushan et al(2008) concluded tulle successfully
reinforced a maxillofacial silicone elastomer by
providing it with better mechanical properties and
augmented strength ― especially for the delicate edges
of maxillofacial prostheses and also found that
incorporation of tulle to RTV silicone improve the
tensile when compared to non-reinforced silicone [5]
POLYESTER FIBERS:
Polyester fibers are available in filament form and
considered as thermoplastic polyester group. They are
sensitive to temperature and have hydrophobic
behavior[7].
Main advantages of these reinforcements are:






Low moisture absorption
High resiliency and dimensional stability
Excellent wear resistance
Good weather and light resistance,
Good abrasion resistance.
They are relatively flame resistant, resistant to
micro-organisms growth and biologically
inert.[6]

Jaber et al. (2018) studied the effect of polyester fiber
incorporation into RTV maxillofacial silicone elastomer
on tear strength, tensile strength, surface roughness
and shore 'A' hardness. They concluded that for
maxillofacial silicone elastomer mechanical properties
could be improved when 0.25% by weight of 2 mm
length polyester fibers were added to it..[6]

POLYURATHANE AND POLYPROPYLENE FIBER
SHEETS
M.Y. Abd El-Fattah et al. conducted a study to evaluate
the effect of addition of polyurethane sheets and
polypropylene fibers as reinforcing materials to
silicone that was used in auricular prostheses. It was
© 2018, IJISMS
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concluded that reinforcing silicone with polyurethane
sheets and polypropylene fibers improved the tear
strength, tensile strength and modulus of elasticity thus
providing better marginal integrity and durability of
prostheses. None of the tested prostheses showed any
clinically detrimental effects on the underlying tissues.
[8]

Surface of polyurethane and polypropylene lined
prosthesis was very smooth thus easier to clean and
less likely to harbour microorganisms and hence
maintains its color in comparison to non reinforced
silicone which imparts rough surface with good
medium for bacterial and fungal growth giving it a
darker color. [8]
1.2 Nano Reinforcements
Nano-particles when added into a polymeric matrix
improve its properties, this may be due to the higher
surface energy and chemical reactivity of the particles,
allowing them to interact with the silicone elastomer
matrix and form a 3D network within the silicone
structure. The addition of nano-sized particles results
in the improvement of the material characteristics and
the control of biological, mechanical, electrical,
magnetic, and optical characteristics. [9]
Nano-particles exhibit intrinsic surface reactivity, high
surface areas and can chemically absorb many
substances. [9] Nano particles are smaller than UV light
wavelength, their electrons vibrate when they are
heated by such radiation, thereby dissipating one
portion of the light, which explains its use in
manufacture of sunscreens to protect human skin
against UV rays. [4] Hence various nanoparticles have
tried as reinforcing agents for maxillofacial elastomers
to improve its optical, physical and mechanical
properties.

ZINC OXIDE NANOPARTICLES
Most preferentially, among different metal oxide
nanoparticles, zinc oxide (ZnO) nanoparticles have
their own importance due to their vast area of
applications, e.g., gas sensor, chemical sensor, biosensor, cosmetics, storage, solar cells and drugdelivery.
Zinc oxide has been used along with other metal oxide
nanoparticles in the in vitro studies, in which metal
oxide nanoparticles have been added to maxillofacial
silicones and based on the ﬁndings , the use of ZnO
nanoparticles is recommended since they did not
negatively affect the properties of the materials
evaluated. [11]
TITANIUM NANOPARTICLES
They are used in the manufacture of sunscreens to
protect human skin against UV rays because they have
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a high refractive index. As the nanoparticles are smaller
than the UV light wavelength, their electrons vibrate
when they are hit by such radiation, thereby dissipating
one portion of the light while absorbing another. Thus,
the smaller the nanoparticles, the better the shielding
against solar radiation. [4]
Han., et al. indicated that incorporation of TiO2 and
ZnO nano-particles at concentrations of 2 to 2.5% by
weight into A-2186 elastomer improves hardness, tear
strength, tensile strength, and elongation. [10]

BARIUM SULPHATE NANOPARTICLES
BaSO4 nanoparticles have seen to be associated more
strongly with silicone chains, increasing tear strength
values.
It is also reported that it was difﬁcult to incorporate
and dissolve these nanoparticles homogeneously into
the silicone matrix during specimen confection, , which
may be because of their size. [4]

SILICA NANOPARTICLES
Silicon dioxide nanoparticles (SiO2)have increasingly
been exploited for numerous biomedical and
biotechnological applications. Drug molecules are
loaded into silica nanoparticles. Its biocompatibility
makes it benign molecule. SiO2 nanoparticles are
characterized by their small size, large interface area,
active function, and strong interfacial interaction with
the organic polymer . Therefore, they can improve the
physical, mechanical, and optical properties of the
organic polymer and provide resistance to
environmental stress-caused cracking and aging.12
Zayed S. and et al studied the effect of surface
treated silicone dioxide nanoparticles on mechanical
properties of maxillofacial silicone elstomers and
concluded that the incorporation of surface treated
SiO2nanoparticles for the reinforcement of maxillofacial
silicone elastomer (A-2186) provided it with more
favourable mechanical properties, especially in terms
of tear strength. [12]

CARBON NANO-TUBES
Silicone based elastomers have been mixed with singlewall carbon nanotubes or larger carbon nanofibrils.
Tensile tests show a dramatic enhancement of the
initial modulus of the resulting specimens as a function
of filler load. This shows that the unique properties of
the carbon nanoparticles are important and effective in
the reinforcement. [13]

2. CONCLUSIONS
The ultimate challenge to a maxillofacial prosthetic
material is its clinical performance. Future research
should concentrate on improving the physical and
mechanical properties of the material with more
© 2018, IJISMS
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innovative reinforcing agents, so that it will mimic the
human tissue and increase the service life of the
prosthesis.
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ABSTRACT
Human Papillomavirus (HPV) is a small DNA virus of ~55nm in diameter, which infects the
squamous epithelium of the skin or mucosa and can lead to pathologies ranging from infections to
benign or malignant lesions. Although high-risk HPVs have been detected in malignant and
potentially malignant oral lesions, they have also been found in the normal oral mucosa.
Understanding the role of HPV in oral carcinogenesis is complicated by different frequencies varied
from 0-100% in premalignant and malignant lesions, probably due to differences in sampling or
analyzing methods. HPV-positive oropharyngeal squamous cell carcinoma (OPSCC) is genetically
distinct from HPV-negative cancer with respect to patterns of loss of heterozygosity, chromosomal
abnormalities, and gene-expression profiles. A better understanding of HPV and its associated lesions
are essential for the development of HPV targeted strategies.
Key words: Human Papillomavirus, HPV, DNA virus, oropharyngeal squamous cell carcinoma
(OPSCC).

INTRODUCTION
Viruses are the smallest obligate
intracellular infective agents that contain
only one type of nucleic acid either DNA or
RNA as their genome. Viral diseases range
from minor ailments such as common cold
to terrifying diseases such as AIDS or fatal
encephalitis. [1] Papova viruses are a highly
diverse group of viruses which are small,
naked, icosahedral particles having a
double-stranded DNA genome. The family
Papovaviridae consists of two subfamilies
or genuses, the Papilloma viruses (PV)
containing human and animal viruses, and
Polyoma viruses which contains the simian
vacuolating virus. Papilloma viruses have
co-evolved with their respective hosts over
millions of years and have led to the
heterogeneity of HPV family. Currently;
more than 200 different HPV types have

been identified on the basis of genomic
nucleotide sequence homology. [2]
Human Papillomavirus- Evolution
Research on papillomaviruses began
more than 100 years ago. One of the earliest
work was by McFadyean and Hobday
(1896, London) who demonstrated cell-free
transmission of canine warts. Reports of
HPVs have been driven not by these
extensive in apparent infections, but by the
severity to which HPV associated disease
can progress. A number of cases of
malignant conversion of genital warts in the
medical literature have resulted in
speculation on a possible causal role of
HPV infections in cervical cancer. [3] Harald
ZurHausen was the first to demonstrate that
HPV can cause cervical cancer [4] and
proved that HPV 16 and 18 were
consistently found in 70 % of cervical
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cancer leading to the successful production
of HPV vaccine. [4]
In 1951, a Canadian cytologist
Ernest Ayre described and demonstrated
squamous epithelial cells with a ‘perinuclear
halo' in smears from the uterine cervix. Ayre
proposed that these squamous cells with
‘halo' were ‘precancer cells and some longstanding infection was responsible for the
appearance of these cells. Koss and Durfee,
in 1956, named these squamous cells with
perinuclear halo, as "KOILOCYTES", from
the Greek word ‘koilos' meaning
‘hollowcell'. [5] In 1968, ultrastructural
studies showed presence of viral particles
within koilocytes and it was established
these are virus infected squamous cells. E5
protein is found to have a role in its
formation. [5]
Virus
Structure
and
Genome
Organization
Papilloma viruses share a common
non enveloped icosahedral structure, despite
different disease associations. These are
DNA viruses of approximately 8000 base
pairs with a diameter of 52–55nm and are
enclosed in an outer capsid of viral protein.
[4]
The viral capsid is composed of
72subunits, which are arranged in
symmetrical, icosahedral pattern that gives
the individual virionan almost spherical
shape on electron microscopy. The capsid
contains two structural proteins which are
important targets of immune response to
infection. [3,6,7]
HPVs have a closed circular, doublestranded DNA genomes with a nucleotide
length of about7.9 kb and a molecular
weight of about 5.2 x 10 6 Daltons. The PV
genomes are functionally divided into two
long domains and reveal a well preserved
genomic organization. All putative open
reading frames (ORF) that code for the viral
proteins are transcribed from a single DNA
strand. [3,6,7] The second strand which is
apparently noncoding, contains only short
ORF s which are conserved regardless of
localization and composition.
The ORF can be divided in to three
functional parts and include an early region

that encodes nonstructural viral regulatory
proteins (45 %); a late region that encodes 2
structural proteins L1& L2, (about 40 %)
and long control region (LCR 15 %) with no
coding capacity. [6] Early genes are
expressed shortly after infection, and
includes regulatory genes E1, E2, E4, and
oncogenes E5, E6 & E7. [3] The early viral
genes E1 and E2 are well conserved and
play an important role in viral genome
replication
and
transcriptional
gene
regulation. [8] Oncogenes E5, E6 & E7 have
roles in driving viral cell cycle entry,
immune evasion and virus release, thus
promoting unrestrained cell proliferation
and progression of cancer. [7] HPV late
genes L1 (55 kDa in size; 80% of total
viralprotein) and L2 (70 kDa) are activated
only during the final stages of the viral
cycle. LCR is present between the 5 end of
the E region and 3 ends of the L region,
with no coding capacity representing about
15 % of the viral genome. This region is
also known as the non-coding region or
upstream regulatory region which contains
promoter elements and various transcription
factor binding sites. [3]
Diversity of Papillomavirus
Over 200 different HPV types have
been identified and completely sequenced,
and are further divided into cutaneous types
that infect the skin, and mucosal types that
infect the mucosa. The HPVs are classified
according to the DNA sequence of the L1
gene with individual one’s having a
nucleotide sequence that's at least 10%
dissimilar from other. [2] The L1 gene is
useful for the classification and construction
of the phylogenetic trees, as it is reasonably
well conserved and can be aligned for all the
known PVs. The HPV types that infect the
genital mucosa are grouped into the genus
alpha-papillomavirus- the largest group, and
the HPV types that infect the nongenital
skin, are called cutaneous types. (Table 1)
[2,3]

Classification can also be made in
accordance with their relationship with
cancer genesis oroncogenic risk, which may
be high risk (HR), intermediate (IR) or low
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risk (LR). LR types are associated with
benign lesions such as warts, while

GENUS
Alpha-papillomavirus

Beta-papillomavirus

Gamma-papillomavirus

ORF
E1
E2
E4
E5
E6
E7
L1
L

Biological properties (From de Villiers et al. (2004)
Mucosal and cutaneous lesions in humans and primates
High- and low-risk classification based on molecular biological data:
High-risk types (pre- and malignant lesions) immortalize human keratinocytes; Low-risk types (benign
lesions) do not.
Cutaneous lesions in humans
Infections exist in latent form in general population, activated under conditions of immune suppression.
Also referred to as EV–HPV types due to close
association with disease EV
Cutaneous lesions in humans
Histologically distinguishable by intracytoplasmic
inclusion bodies specific for type species
Table 1 showing various Papillomavirus genus and its biological properties [2]

Function or product
Initiation of viral DNA replication
Regulation of viral transcription
Expressed late; disrupts cytokeratin and aids in virus release
Interacts with growth factors; oncogenic for bovine papillomas
Transforming protein, targets p53 degradation
Transforming protein; complexes with retinoblastoma protein.
Major structural protein; proposed immunogen for preventive vaccines.
Minor capsid protein
Table 2 showing function of HPV protein. [3]

Viral oncoprotein
E6

E7

infections with high-risk types progress to
malignant lesions (Table 4). [9]

Table 3 showing Identified Functions of HR- HPV Oncoproteins E6 and E7 [4]
Investigators
Identified function
Band et al. 1990
Cell immortalizaion
Werness et al.1990
Binding of E6-associated protein results in degradation of specific host cell proteins (p53)
Antiapoptotic effect
White et al. 1994
Chromosome destabilization
Klingelhutz et al. 1996 Activation of telomerase
Munger et al. 1993
Cell immortalizaion
Arroyo et al 1993
Activation of cyclins E and A
Dyson et al 1989
Inactivation of retinoblastoma related pocket proteins
Puthenveettil et al. 96
Induction of apoptosis
Jones et al. 1997
Inhibition of cyclin dependent kinase inhibitors
Kessis et al.
Enhancement of foreign DNA integration and mutagenicity

Table 4 showing HPV types based on oncogenic risk
HPV LR: 6, 11, 40, 42, 43, 44, 54, 61, 70, 72, 81, and 89
HPV 1R : 26, 53, and 66;
HPV HR: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 68, 73, and
82

Although
phylogeny
provides
insight into disease associations, closely
related types can show discrete pathologies.
Though HPV 6 & 11 share 85% sequence
identity, HPV 11 is the primary cause of
laryngeal papilloma while HPV 6 is more
commonly associated with anogenital warts.
[7]
Similarly, HPV 13, which shares 78%
sequence identity with HPV 6 & 11 does not
cause either anogenital warts or laryngeal
papillomae. [7] Epithelial tropisms of
individual HPV types are controlled mainly
at the level of viral gene expression, with
regulatory elements within the long control
region as an important determinant.

Furthermore, successful infection requires
conformational changes in the capsid
followed by furin cleavge of minor L2
capsid protein which may also impact the
affinity of specific HPV types. [7]
Risk factors for HPV infection
Epidemiological
studies
have
obviously confirmed that in cervical cancer
HR mucosa trophic HPV viruses are
transmitted by sexual contact. The means by
which HPV infection is transmitted to oral
cavity and oropharynx are not firmly
established. Oro-genital sexual contact,
increased number of sex partners, HIV and
HIV related immunosuppression, and
smoking are the known risk factors for oral
HPV infection. [8,12] Reported HPV
infections in newborn babies of infected
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mothers and children prior to the sexual
activity are rare. [8]
HPV
infection
precedes
the
development of HPV-positive HNSCC: the
presence of HR HPV in the oral mucosa
significantly increases the risk of
malignancy with a variable rate of
predilection. The local microenvironment of
the tonsil and base of tongue trap HPV viral
particles and provide an optimal setting for
infection to occur. [8] HPV-positive OPSCC,
report absence of classical risk factors as
tobacco and alcohol exposure compared to
HPV negative patients. However, Park's
study showed that smoking and drinking
alcohol help in promoting HPV invasion, as
it alters a wide range of immunologic
functions in the oral cavity including
adaptive and innate immune responses. HIV
affected
individuals
show
multiple
recurrences of infection, which appears to
reflect an increased risk of progression from
subclinical to clinical HPV infection.
Moreover, studies suggest an elevated risk
of HPV-related cancers as explained by the
effects of HIV-related immunosuppression;
and altered sexual behaviors. [12]
Increased susceptibility to HPV
infections are also been reported with a
syndrome named WHIM, an acronym
designation for a rare autosomal dominant
syndrome
characterized
by
warts,
hypogammaglobulinemia, infections, and
retentions of mature neutrophils in the bone
marrow. Multiple, disfiguring, cutaneous
warts and susceptibility to HPV related
dysplasia or carcinomais been reported in
women. Cipriani et al have reported the
occurrence of HPV related oral squamous
cell carcinoma in two siblings with WHIM
syndrome. [13]
Therefore, risk factors associated
with precancerous and cancerous changes
include early sexual debut, multiple sexual
partners, oro-genital sexual contact,
associated HPV & HIV infections,
immunosuppression,
nutritional
deficiencies,
genetic
factors,
low
socioeconomic status, tobacco and alcohol
usage.

What Differentiates High risk from Lowrisk HPV?
Infections by LR HPV types, induce
benign warts that rarely progress to
malignancy whereas, lesions by HR types
has
the
potential
for
malignant
transformation. Both HPV types infect
keratinocytes and induce virion production
upon differentiation, but varied biologic
action of E6 and E7 oncoproteins makes the
difference.
HR HPV infection can cause a
"silent" or asymptomatic infection in which
viral particles remain in the basal layer
without development of disease, or can
alternatively lead to some productive lesions
[14]
such as low grade dysplasia C1N1
[cervical intraepithelial neoplasm] in which
viral expression is regulated as the infected
cells differentiate. [10] In some cases,
infection can lead to higher-grade neoplasia
such as CIN2 and CIN3, with deregulated
viral gene expression and added secondary
genetic changes. [11]
E6 and E7 proteins of HR HPV can
inactivate tumor suppressors p53 and
retinoblastoma protein (pRb), which
prompts accumulation of genetic errors in
cell cycle regulatory genes (Table 2& 3). [7]
Though E6 protein cannot bind to p53 by
itself, it can bind to a cellular ubiquitin
ligase named E6AP, which make ternary
complexes with p53 and becomes
ubiquitinated. E6 protein has functions
independent of p53 inactivation, for
instance, ubiquitin ligase E6AP also cause
the activation of telomerase which leads to
cell immortalization. In addition, HR HPV
E6 can interact with PDZ-domain (Postsynaptic density 95, Drosophila Discs-large,
and Zonula occludens-1containing proteins
through its C-terminal motif, leading to their
degradation. This ability of E6 is important
for cell transformation as PDZ-domaincontaining proteins are involved in a variety
of cellular functions such as cell signaling
and cell adhesion. Most recently, it has been
found that E7 promotes C-terminal cleavage
of pRb by the calcium-activated cysteine
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protease calpain, which in turn leads to p-16
up-regulation. [3,6]
LR HPV in keratinocytes maintain
viral episomes in their productive life cycle,
but have a lower transforming activity and
do not induce genomic instability. LR E7
binds to Rb but with a greatly reduced
affinity compared to HR E7, and this is due
to a single differing amino acid residue.
Moreover, LR E6 does not show any
efficient interaction with p53, PDZ binding
domains and does not induce telomerase
activity. [3,6]
Carcinogenic Mechanism of HPV
On the basis of molecular and
epidemiologic basis International Agency
for Research on Cancer have recognized HR
HPV 16 and 18as carcinogenic in humans.
[15]
HPV owes its oncogenic potential to its
ability to insert early genes (E6, E7) into the
host cellular genome. [8] Through wounds or
abrasion, the Papilloma viruses infect
undifferentiated basal epithelial cells as
these are the only actively dividing cells in
the epithelium. The infectious cycle of these
viruses is tailored to the differentiation
program of the target cell. E1/E2 proteins
are important for initial amplification phase
and E6/E7 mediated proliferation allows an
expansion of the lesion. [8] TheE6 protein
induces degradation of p 53 tumor
suppressor protein via ubiquitin-mediated
process while E7 oncogenes inactivate
retinoblastoma gene involved in cell
cycling. This leads to the destruction of
tumor suppressor factor function, inhibition
of apoptosis and cell cycle regulation which
is considered to be the onset of HPV
mediated carcinogenesis. As a result of
these virus induced changes, HPV related
OPSCCs does not need many mutations to
undergo the malignant transformation as
compared to HPV unrelated OPSCCs. [15,16]
Characteristics of HPV related OSCC
Head and neck cancer is the fifth
most common cancer diagnosed worldwide
and the eight most common cause of cancer
death. Since 1970 the incidence rates of
some OPSCCs, particularly those of tongue

base and tonsil have risen steadily in the
USA and Northern Europe especially in
younger patients without recognized risk
factors. [17] Even though HPV related
OPSCCs are seen in an advanced stage,
improved survival and treatment response
are distinguished in such cases. [21, 22]
Five-year relative survival rates of
HPV positive and negative OPSCC;
independent of age, gender have been
reported between 70-80% and 25-40 %
respectively. [18] HPV-positive cases are
genetically distinct from HPV-negative
cancers with respect to patterns of loss of
heterozygosity, chromosomal abnormalities,
gene-expression profile, inverse correlation
with biomarkers and higher rates of
response to therapy among patients with
HPV-positive cancer. The higher survival
rate among patients with HPV positive
cancer is due to greater local regional
control and higher intrinsic sensitivity to
radiation. Possible explanations may be
inactivation of p53 and pRB along with p16
upregulation by high risk HPV E6 and E7
proteins.
Crucially, the model eliminates the
need for mutational inactivation of p53 and
pRB; leaving these tumor suppressor genes
essentially intact. The presence of intact p53
may, therefore, be one mechanism whereby
removal of HPV E6 and E7 expression leads
to the restoration of apoptotic pathways
rendering the tumor more sensitive to
chemoradiation treatment. [18,19] Tobacco
and alcohol-related head and neck cancers
would have mutations in p53 and pRB,
deleting the activity of these pathways. The
absence of "field cancerization" may be
another factor leading to a better prognosis
for HPV+ cancers. [20]
Therefore,
potential
factors
contributing to improved outcomes in
patients with HPV positive OPSCC include
the presence of wild-type p53, HPV
oncogene modulated genomic instability, an
absence of field cancerization, viral specific
antitumor immunity, and alterations in
tumor microenvironment resulting in less
tumor hypoxia. [8]
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Literature evidence for HPV involvement
in OPSCC:
Syranjen et al gave the first report
suggestive of viral etiology in oral
squamous cell carcinoma in 1983. [9] A
couple of years later, Loning et al confirmed
presence of HPV DNA in oral premalignant
and malignant lesions using in situ
hybridization. [22] Syrjanen's observations in
1983, the reported prevalence of HPV DNA
in oral cancer tissues has varied from 0100%. Lack of clarity could be due to nonstandardization,
different
detection
techniques, sampling and storage. [4]
Meta-analysis on HPV prevalence in
non-controlled studies published between
1982 and 1997showed that HPV was 2-3
times more likely to be detected in oral
precancer lesions, and 4.7times in oral
carcinomas when compared to normal
mucosa. Miller et al., using in situ PCR
studied 30 SCCs and presented that HPV is
distributed in scattered foci throughout the
epithelium, suggesting a non-clonal origin
of the tumor. [21] HPV 16 is the most
common type found in 87 to 90 % of HPV
positive OPSCC and as a co-infection, it
Methods
Immunohistochemistry
( p16 IHC)
Insitu Hybridization
(ISH )
Polymerization chain reaction
(PCR)
Reverse transcriptase PCR
(RT-PCR)

was associated with HPV56. [21] Balram et al
have reported a high prevalence of HPV-16
and 18 (42% & 47% respectively) in their
study on oral cancer from Indian betel quid
chewers. [5] Syrjanen et al, in his systemic
review to calculate the pooled risk estimate
for the association of HPV with OSCC,
found a significant association between
HPV and OSCC and even for HPV 16. [4]
Methods of investigation of HPV
A technique generally used to detect
any papillomavirus infection has its own
advantages and disadvantages. They vary
greatly in sensitivity and in specificity.
None of the tests can be labeled as an ideal
method to be used as a diagnostic tool.
Various non-molecular techniques for the
detection of genital HPV infection includes
visual inspection, colposcopy, cytology, and
histology - however, they do not detect the
factual presence of HPV. Cytology and
histology are indirect methods that detect
the clinical sequelae of an HPV infection,
then to be correlated with the presence of
HPV. Several possible molecular techniques
which are available at present with its pros
and cons are reviewed. [23] (Table 5)

Table 5 shows brief description of methods of investigation of HPV [21]
Pros & Cons
Commonly performed in clinical laboratories, Highly sensitive.
May be elevated in HPV-negative cases
Highly speciﬁc and can be performed on parafﬁn-embedded sample. Low sensitivity for tumors with
low numbers of copies of the HPV genome
Highly speciﬁc and fast turnaround time.
False-positive results
Sensitive and speciﬁc.
Better results from fresh or frozen tissue than from parafﬁn-embedded tissue

Immune responses to HPV-associated
lesions
Papillomavirus life cycle and
organization in the infected epithelium play
a role in its immune responses. The
infectious cycle of these viruses is tailored
to the differentiation program of the target
cell. There is no cytolysis or cytopathic
death as a consequence of HPV replication,
assembly, or viral particle release because
the keratinocyte is a cell destined for death
and desquamation. Thus, HPV infection is
not accompanied by inflammation, and there

is no obvious "danger signal" to alert the
immune system.
Effects on the immune system
HR-HPV infection makes the
immune system more tolerant to the
infection, thus creates a favorable
microenvironment for cancer progression.
The mechanisms that have been proposed
and proved are as follows: Firstly, HR-HPV
remains silent for a long time; its
duplication and assembly do not cause
cytolysis or the cytopathic death of the host
cells. [24] Secondly, HR-HPV inhibits
interferon (IFN) synthesis through E6 and
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E7 oncoproteins interfering with its
signaling pathways. [25] Thirdly, HR-HPV
infection induces regulatory T cell
infiltration and interleukin (IL-10) or
transforming growth factor β (TGF-β)
production. Fourthly, the infected cells
express low levels of MHC class I, resulting
in impaired cytotoxic T lymphocyte (CTL)
function. Lastly, they could induce an
accumulation of ineffective CD4 and CD8 T
lymphocytes in lesional sites. [26]
Innate immunity affected by HR-HPV
infection.
In
the
squamous
epidermis
macrophages, Langerhans cells (LC),
keratinocytes, T lymphocytes, dendritic
cells (DC), natural killer cells(NK) and B
lymphocytes play important roles during an
immune response to infection. Typically,
once the HR-HPV contacts the mucosal
epithelium, the innate immune mechanism
mediated by the epithelial barrier twitches to
conflict with it. Langerhans cells are
immature DCs, and in the transformation
zone, their numbers are significantly
decreased. The mechanism proposed for this
is the direct interaction of E7 with
CCAAT/enhancer binding protein β, a
transcription factor of chemokine ligand 20
(CCL20) which has a decisive role in the
migration of LC precursors into the
epidermis,
thereby
inhibiting
the
transcription of CCL20 and thus hindering
its recruitment. [27]
Toll-like receptors (TLRs) are an
important type of pattern recognition
receptor located at the endolysosomal
compartments. Their function is in sensing
the bacteria or virus and triggering the
associated innate immune response. HPV18
E6 and E7 down regulate TLR9 expression
at the infection site, this is an important
strategy
for
its
seepage
from
immunosurveillance. In contrast to TLR9,
theTLR3/5/8 pathways are activated in
HRHPV infected keratinocytes. [28] HRHPV infection compromises NK cell
activation which is predominate at the initial
stage of the infection and in the low-grade

lesions. Levels of NK activating receptors,
such as NKp30, NKp45, NKp46,
NKG2D,
and
NKp80,
are
significantly decreased in HPV16 cervical
cancer. These receptors are closely
associated with the low cytotoxic activity of
NK cells, facilitating lesion progression and
carcinogenesis. [29] The number of M2
macrophages is also significantly increased
in many HPV associated lesions that can
promote cancer cell proliferation and
migration, angiogenesis and the restriction
of immune defenses. [30]
Adaptive immunity affected by HR-HPV
infection.
HPV infection compromises T cell
activation which is the basis for the
progression from HR-HPV infection to
cancer. Cytotoxic T lymphocyte is the main
agent in cancer-specific immunity, and it
recognizes antigens with the assistance of
MHC class I. HPV16 E5 could suppress
CTL through the downregulation of
MHC/HLA class I expression. [31] Distorted
equilibriums between T helper cells (Th1)
and Th2 cell is another property of cellular
immunity during HR-HPV infection.
Increased Th2 cytokine (IL 10) and reduced
Th1 cytokine (IFN γ, IL 12, IL 2 and TNF
α) levels have been detected in cervical
exudates of HR-HPV+ patients. This
indicates that reduced Th1 response and
increased Th2response lead to cellular
immunity
suppression
and
cancer
[32]
progression.
HR-HPV E6 expressing cancer cells
can inhibit the differentiation of monocytes
into fully functional DCs. One of the
mechanisms involved in the induction of
compromised DC activation in HR-HPV
infection is the stimulation of programmed
death ligand (PD-L1) pathway by chronic
HR-HPV infection in DCs. [33] There is
generation and recruitment of Treg
(Regulatory TCells) which are inducers of
immune tolerance. Firstly, improper
activation of the immune response induced
by HR-HPV infection provides the
possibility of the toleration of T cell
generation. Secondly, the weakened innate
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immune functions elicited by the infected
keratinocytes create an immunosuppressive
microenvironment, promoting HPV specific
Treg expansion. [34] IL-10 is a Treg
producing cytokine whose presence would
decrease CD8+ T cell infiltration and
increase the amount of intra-tumoral
Foxp3+ Treg cells, a critical event for lesion
progression. [35] Thus all these factors create
an immune tolerant microenvironment for
persistent infection and cancer progression.
CONCLUSION
The prevalence of oral HPV
infections and HPV related OPSCC are
expected to surpass that of invasive cervical
cancers by the year 2020, therefore, the
need for future HPV vaccination trials in
both genders should be highlighted for
OPSCC prevention. A better understanding
of HPV associated lesions in carcinogenesis
is necessary for the development of HPV
targeted strategies.
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Dear Editor,
This is regarding the case report titled-“Application of CAD-CAM
for Fabrication of Metal-Free Band and Loop Space Maintainer” by
Soni HK in Journal of Clinical and Diagnostic Research [1].
The author has adequately summarised the entire case. She has
used a novel approach for fabrication of most commonly used space
maintainers. Also, the advantage of use of new material over the
conventional metal based space maintainers has been described.
The comparison of Fibre Reinforced Composite Resin (FRCR) space
maintainer with the use of this unique and new approach has been
explained.
However, the title of the case does not specify the area of focus, i.e.,
the space maintainer fabricated is an alternative to band and loop
type of space maintainer because the new approach lacks the use
of band in it [1].
The author has stated that maximum amount of space loss occurs
in the first six months post extraction with reference and literature
also states the same [2,3].
However, the impression has been made seven days post extraction
and the author has not mentioned the exact duration after which
cementation of the space maintainer was done.
The author mentioned that gingival shade was added to the
appliance to make it more aesthetically pleasing. However, there
are specific guidelines for selection of appropriate gingival shade
and the author has not quoted any reference for the same [4].

[3] Dean J, Avery DR, McDonald RE. McDonald and Avery’s dentistry for the child
and adolescent. 9th ed. London: Elsevier Health Sciences, 2010; 553-58.
[4] Bhat V, Prasad DK, Sood S, Bhat A. Role of colors in prosthodontics: Application
of color science in restorative dentistry. Indian J Dent Res. 2011;22:804-09.
[5] Kakaboura A, Papagiannoulis L. Bonding of resinous materials on primary
enamel. Dent Hard Tissues Bond. 2005;35-51.
[6] Assent and consent requirements for children. Available from: https://kb.wisc.
edu/hsirbs/page.php?id=27037
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Use of phosphoric acid has been done for adequate etching.
However, the percentage of acid used plays an important role
especially in primary teeth [5].
The chief complaint with respect to the tooth number mentioned
is upper right posterior region of the jaw (tooth number mentioned
as #54). However, the radiograph in the article depicts maxillary
left posterior region of the jaw. Pictures does not correlate with the
chief complaint. Mounting of the cast, is in contrast with the tooth
undergoing extraction requiring space maintainer.

Author's Reply

In references, the bibliography number 3 has not cited the authors’
name completely. It is: Richardson ME. The relationship between the
relative amount of space present in the deciduous dental arch and
the rate and degree of space closure subsequent to the extraction
of the deciduous molar. Dent Pract (Bristol). 1965;16:111-18.

The impression was made after the extraction of the tooth, as
the design of the space maintainer advocates proper contour
and adaptation of the space maintainer on the abutment tooth.
Otherwise, the space maintainer would not fit in properly.The space
maintainer was cemented on the alternate day of the impression.
That is nine days post extraction. There might have been slight
space loss in the interim time from extraction to cementation of the
appliance.

Informed consent whether signed by the parent/guardian has not
been mentioned. Assent obtained from the child is not mentioned
[6].
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The space maintainer can be used as an alternative to band and
loop space maintainer. The band component has only been done
to avoid the problems of metal allergy and corrosion. Also, the use
of CAD-CAM helps in proper adaptation of the space maintainer,
thereby reducing the chances of an ill fitting appliance.

The gingival shade was added by the Illusion laboratory considering
the intraoral photographs of the patient which was provided to the
technician along with proper design of the appliance. We could not
follow the specific guidelines for the selection.
The laborotary was situated at Mumbai and since the space
maintainer was the first of its kind, we do acknowledge that there
1

Niraj Gokhale et al., Correspondence: CAD-CAM Guided Paediatric Space Maintainer

were certain problems which had to be addressed and would be
taken care of in the forthcoming cases.
A 32% phosphoric acid was used (Scotchbond) from 3M ESPE for
15 seconds for etching as recommended by Gwinett AJ and GarciaGodoy F [1].
The radiograph and the cast have been reverted as mirror images
and have been rotated, therefore it is appearing to be of the opposite
side. The cast can be clearly seen to be of the same patient as all
the teeth in the arch in the intraoral photograph are completely coordinating with those on the cast, there is a clear indication of them
being of the same patient.

2
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The parent consent was taken prior to the treatment. I would like to
apologise for the mistake in citing the incomplete authors name. It
should have been- Richardson ME [2].
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I always find my students excavating deep
carious lesion without using the local
anaesthesia. Upon asking them, why? I
always get the same answer, that Sir, in order
to know whether we are close to the pulp.
This answer always takes me back to my
student days. Wondering maybe I felt the
same. It was only a few years back when I
treated a foreign national that my approach
to pain control changed. It was deep caries
with the mandibular premolar, approaching
pulp. Unsure about the pulpal involvement
I started excavating, it ended up in pulp
exposure. Until then the patient was mostly
asymptomatic. I decided to give Intrapulpal
anaesthesia as the pulp was already exposed.
He was a cooperative patient. At the end of
the treatment he asked me, Doctor, why
did you not give me Local anaesthesia at
the beginning of the treatment. I said, we
Indians always believe in restricting the
unnecessary injection of medicines and I
could have given a block but I wanted to
avoid the lip numbness. He said it is not this
way in my country. The first thing they do
is to give a shot (meaning local anaesthesia).
That reminded me of a line from
Sturdevant’s Art and Science of Operative
Dentistry, the first line of any cavity
preparation. Give local anaesthesia.
Being an author for the entrance books, I
clearly know that local anaesthesia is a must,
if you feel cavity has reached the DEJ.

Since that day I always give local anaesthesia,
if I feel there is a chance of discomfort to
the patient even if it is not a sensation of
clear pain.
The World Of Pain-Free Endodontics,
Does That Exist?
Many successful practitioners always
mention one golden rule for their success
in Endodontics, which is, effective pain
control. It is actually true and you will
always hear it everywhere in CDE programs
on Endodontics or even any other field of
Dentistry.
Yes, but it’s not that simple. I see people
promising pain-free Endodontics? Is that
always possible? Is that always true? Can
you always make Endodontics pain-free?
No. Not really.
Today I will throw some light on such
aspects and the challenges which one faces
in the aspect of pain control and dealing
with the frustrating inability in finding
adequate pulpal anaesthesia even with full
numbness of lip. Kindly know that these are
just a few of the practical recommendations
and may be subjective.
To keep it simple, I will put forward such
questions and gradually answer them.
How Does The Nerve Conduction
Actually Work?
Before going ahead with pain control, it
is extremely important to know how the
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nerve functions and how does the local
anaesthesia ultimately work.
We all know that nerve is an excitable tissue
having a nerve membrane with a resting
membrane potential across it, having
Sodium ions outside of the nerve
membrane and Potassium inside it. This keeps
the nerve membrane in a negative potential
state. Mainly because the ions are not allowed
to go across the membrane, even after having
the concentration gradient. Unless there is
an action potential which then triggers the
excitability of the nerve, making it Positive.
This is how a normal nerve conducts the
stimulus. And this is exactly where the local
anaesthesia act to prevent its conduction, by
not allowing the ion exchange, thus making
the nerve hyper-polarised. It blocks the
Na-K receptors, which then fail to move
the ions and ultimately stop the excitation
of the nerve due to any stimulus. In case of
Endodontics, this stimulus is the pain.
But, it’s not uncommon to find a situation
where one fails to get the pain control after
the administration of local anaesthesia.
Why is that? Well there are many reasons:
Improper Technique
Even today, many practitioners fail to
realize that infiltration does not work in the
mandibular arch unless it is incisor where
the cortical bone is thin. In contrast, many
use block approaches for maxillary arch.
Research has clearly proved that most of
the Endodontic procedures in maxillary
arch can be done under local infiltration but
for mandibular arch, the block is a must.
Local Anaesthesia
Inflammation

In

Area

Of

It’s a very common fact, local anaesthesia
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does not act in acidic medium, which means
if the area of injection has inflammatory
exudate or pus, the local anaesthesia does
not act. It’s because the local anaesthesia
need to convert to an ionic form which does
not happen at low pH.
Is there any solution for this? Yes. You can
block the nerve at a higher level. Is there any
other alternative? Yes. Literature does say
that one can use a buffered local anaesthetic
agent or a local anaesthesia with lower pKa
which works in such pH. But I believe India
is yet to receive such product in the market.
Spotty Anaesthesia
It’s not uncommon to find the soft tissue
anaesthesia but difficult to find hard tissue
anaesthesia. Why is that? The nerve has
outer mantle fibers and central core fibers.
If the local anaesthesia does not reach the
nerve in sufficient quantity, then the local
anaesthesia only anaesthetizes the external
mantle and not the core fibers. It’s the core
fibers which supply deeper tissue.
To overcome such situation one has to
repeat the local anaesthesia and follow
proper technique.
Accessary Innervation
Handbook of Local Anaesthesia by
Malamed has clearly documented that the
highest number of anaesthetic failures are
associated with the mandibular inferior
alveolar nerve block. So many times, even
after repeated anaesthetic administration,
the pain still persists. One will be amazed to
see the amount of neural anatomic variation
of the mandibular nerve. I am highlighting
a few here.

•

Accessory Mylohyoid Nerve

Mylohyoid Nerve is a motor nerve.
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However, in 20 to 25% of cases, it has also
been shown to carry sensory information
from some mandibular teeth, which are in
fact proven with micro-dissection studies
confirming the dual role. Because of
this afferent innervation, a conventional
inferior alveolar block may be ineffective
in achieving mandibular anaesthesia in such
situation. Wilson and colleagues found
that Mylohyoid nerve branched an average
of 14.7 millimeters from the entry of the
inferior alveolar nerve into the mandibular
canal. To overcome this one can block
the main trunk of mandibular nerve with
techniques like Gow-gates technique.

•

Bifid Mandibular Nerve

This simply means that a single mandibular
nerve splits into two before entering the
mandible, which means two separate entry
point. Because this bifurcation occurs
before the nerve enters the mandibular
foramen and a normal inferior alveolar
nerve block injection may be insufficient
to block stimulus conduction for both
branches.

•

Retromolar Foramen

The incidence of retromolar foramen is
found to be as high as 40%. This innervation
is thought to arise from either the long
buccal or early accessory branches of the
inferior alveolar nerve which may make the
pain control difficult. One can overcome
this problem by depositing a small amount
of local anaesthetic directly into the tissue
of the retromolar area.
Tetrodotoxin-Resistant Sodium
Channels
I believe the greatest breakthrough in the
field of local anaesthesia was the discovery

of special kind of sodium channels in nerve
conduction, which are quite resistant to
lignocaine, the most common anaesthetic
solution used in India.
Tetrodotoxin-resistant sodium channels
have 2–6 times lower affinity to lignocaine
than conventional sodium channels of
nerve conduction. Every possible research
has been done to find a solution to
overcome this problem. In all those, the use
of Articaine, another amide-type of local
anaesthetic agent is found superior to block
these receptors. In fact, Articaine works
great even with infiltration when compared
to lignocaine. All the literature generally
suggest that one can use Articaine alone for
block or lignocaine for the block with lingual
or buccal infiltration with Articaine. This is
actually available in India with Septodont.
Intrapulapal Anaesthesia
This is generally the last resort when it
comes to anaesthetic technique. Surprisingly
Indians are a bit more tolerant to pain
and allow you to try this out. One should
always explain the patient about the initial
discomfort while placing the needle. Please
note that intrapulpal anaesthesia works
due to both the anaesthetic solution and
pressure anaesthesia. So it’s important
that one makes sure that the needle has
entered pulp chamber and the solution
is deposited under pressure. A word of
caution, one should always hold the hub
because it generally gets separated at high
pressure and there are chances that the
sudden dislodgment of needle may lead to
complications.
Devitalizing Agent, To Use Or Not To
Use?
There are situations where one has reached
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pulp with a lot of difficulties and now the
patient may not be willing to go through
intrapulpal anaesthesia but practitioners
still hurry to finish the treatment in a single
appointment. Don’t do that. Never test the
nerve of the patient. Push him only to an
extent where he is comfortable. Not only is
it bad for the current patient, it’s also bad for
your practice since patient generally decides
the success of treatment based on the pain
control and it’s not uncommon that they
will share this experience with others which
reduces the chances of referrals.
Fortunately, we have devitalisers which
can be applied to exposed pulp followed
by a closed dressing. Unfortunately, the
rampant use of such products has led to
many complications. One should know
that it’s an extremely caustic product,
which can necrose the gingiva and even
the bone. This generally happens when
practitioners try to put the paste-type of
devitalizer in class-2 access opening where
the temporary cement pushes the paste
on the proximal side and the practitioners
fail to notice it before the patient reports
with complications. I personally find the
Septodont “Caustinerf” to be the best
material out there. Avoid using normal
brands which do not have sufficient
penetration in the pulp.
Pain-Free Mind
Even after following all the techniques,
there are patients who find the endodontic
treatment difficult to go through. Trust
me, the most important aspect of pain
management starts with patient-preparation.
Patients are apprehensive and react heavily
to even normal stimulus. Anxiety is the fear
of the unknown, which is the most difficult
situation to treat. It’s extremely important
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that one should always be truthful with
the patient about the incidence of pain or
flare-up. This is especially true in case of
retreatment, where flare-up chances are high
and preparing patients for higher incidence
of pain, will actually save the Dentist from
a lot of trouble. Patients who have trust in
you will be easy to manage than others who
don’t.
At the end, I would also like you to go
through some other important points for
pain control:
• A good access and adequate pulp
extirpation supplemented with a good
analgesic are more than sufficient for
good pain relief. Avoid prescribing
antibiotic for every patient unless
strongly indicated.
• A good cleaning and shaping goes a
long way to reduce the pain and swelling
which can be supplemented by intracanal
medicament, if needed.
• Have a good control over the rotary
instruments. Avoid over-instrumentation.
I favour NEOENDO NITI rotary files
from Orikam Health Care. They are
my favourite for ease of instrumentation.
• Follow proper irrigation protocol to
prevent the chances of a flare-up.
• Do you know, the incidence of flare-up is
highest with Necrotic pulp even though
it’s totally asymptomatic pre-operatively.
• The best way to manage a patient with
post-operative pain starts with regaining
the trust of the patient.
• The last point which I found to be very
interesting and easy to follow. In most
ideal conditions it’s actually the rate of
injection which determines the success
of inferior alveolar nerve block.
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Abstract
Introduction: Fixed twin block-a fixed functional appliance,
used in orthodontic therapy serves as a surface for microbial colonisation. The microorganisms organised as biofilms
are protected from harmful environmental factors and an increased risk of disease may be its direct consequence.
Study design: Fixed Twin Block appliances of 21 healthy
children among the ages of 11 to 15 years were taken to
evaluate the different types of microorganisms associated
with biofilm formation on this functional appliance at baseline, 1st, 3rd month and 6th months. For isolation of microorganism from biofilms different types of selective and nonselective medium based on standard methods were used. The
percentage frequencies of isolates were also calculated.
Results: Gram positive cocci- S. mutans, S. mitis and other Streptococcus sp., Gram-negative Facultative anaerobic
rods of Enterobacteriaceae sp. like Enterobacter faecalis,
Klebsiella pneumoniae, Escherichia coli, proteus, citrobactor; Obligate anaerobic rods- Porphyromonas gingivalis and
Prevotella intermedia, Gram positive facultative anaerobic
rods like lactobacilli and actinomyces; and Candida albicans were found in the samples. Statistically significant
elevated levels of S. mutans, S. mitis, other streptococci,
Actinomyces spp, Candida sp., E. coli with increase in time
show peak values at six months except for S. mitis and other
streptococci sp.

Conclusion: The employment of fixed acrylic based Twin
Block appliance can represent a factor promoting the colonisation of the oral cavity by various micro-organisms and
stresses the need of a careful monitoring of orthodontic patients for the risk of development of various plaque associated diseases and institution of preventive measures for
the same.

Keywords
Acrylic, Biofilm, Streptococcus, Twin block

Introduction
Oral cavity is a rich ecosystem with a myriad of micro-organisms accounting for more than 800 distinct
bacterial species [1,2]. Most organisms can only sustain
in oral cavity when they adhere to either the hard or
soft tissues where a biofilm is formed [3]. A biofilm is an
assemblage of microbial cells that is irreversibly associated (not removed by gentle rinsing) with a surface and
enclosed in a matrix of primarily extracellular polymeric
material. The initial step in the colonization of these surfaces is bacterial adherence either to host tissues or biomaterials. The formation of multispecies biofilms is influenced by three major factors; The composition of the
potential colonizing species that will make up the biofilm, the bulk fluid(s) that bathe and sustain the biofilm
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community, and the nature of the surface to which the
biofilm adheres [3]. Acrylic appliances are often used in
orthodontics which serve as a surface for microbial colonisation. Fixed twin block is one such appliance used
in functional therapy in orthodontics, influences the facial skeleton of the growing child thereby intercepting
the developing malocclusion [4]. Design of twin block
constitutes of two separate acrylic plates for upper
and lower arch with occlusal bite blocks bonded to the
teeth by Glass ionomer cement (GIC). The performance
of efficacious oral hygiene is hindered considering the
young age of these patients leading to increased plaque
retention. Dental caries, gingivitis, periodontitis, stomatitis are some of the plaque mediated diseases which
occur as a result of proliferation of pathogenic strains
that form part of biofilms [5]. Knowledge of the formation, composition of dental plaque is of paramount significance for the understanding of the pathogenesis of
the potential disease processes associated with it and
institution of appropriate preventive measures.
So the present research was conducted at KLE VK
Institute of Dental Sciences in 2015 to evaluate microbial composition and changes in the biofilm associated
with fixed functional appliance- twin block. The objectives of the study were to identify, enumerate, quantify
and compare microorganisms associated with biofilm
formation on the twin block appliance at baseline, one,
three and six months.

Material and Methods
The study was approved by Research Ethical Committee KLE VK Institute of Dental sciences and written consent was obtained from the patient’s parents.
Patients requiring functional appliance therapy aged
between 12-15 years were screened for inclusion and
exclusion criteria and 23 subjects were included in the
study. Of the 23 subjects initially enrolled in the study,
21 (91.3%) participated. Inclusion criteria included cases in age group of 12 to 15 years with class II div 1 malocclusion requiring functional appliance therapy with
twin block, healthy systemic and periodontal condition
(depth of periodontal pockets ≤ 3 mm) avoidance of antibiotic therapy and antiseptic mouthwashes during research period and three months before research, cases
on vegetarian diet, cases with full dentition present till
second molar teeth. Exclusion criteria included use of
oral antimicrobials or antibiotics within past 3 months,
presence of any other fixed prosthesis, previous history
of orthodontic treatment, systemic disorders. Following
appliance placement curette scrapings were collected
from 1 square centimeter area of the buccal surfaces
of upper acrylic plate of the appliance from the right
side. All patients received precise instructions in oral
hygiene regime (instructions in teeth brushing methods especially around the appliance for a minimum of
3 minutes three times a day) and dietary intake before
Takane et al. Int J Oral Dent Health 2018, 4:066
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Figure 1: Blood agar plate showing streptococcus species.

functional appliance placement and during each recall.
Patients were asked not to eat anything 2 hours prior to
collection of scrapings and scrapings were collected in
the time period of 10 am to 12 pm. Scrapings from each
subject were examined at baseline, 1st month, 3rd month
and 6th month.
One milliliter of 10 mmol/L: 1 mmol/L of Reduced
transport fluid (RTF) added to a sterile tube under laminar airflow acted as transport media for the specimen.
Samples were placed in tubes containing RTF. Within
half an hour, the samples were mixed by using a vortex mixer for 30 seconds. Plating was done 50 uL of the
sample and were cultured aerobically and anaerobically
in selective and non-selective media for the incubation
period of 48-72 hours. The numbers of colony forming
units per milliliter (CFU/mL) present were determined
at 10-3 dilution (Figure 1).

Statistical Analysis
The data gathered was stored and analysed using the
SPSS V statistical analysis program. Mean and standard
deviation were calculated for each organism. Friedman
test was carried out to compare the mean CFU difference of a particular organism at different time intervals.

Results
No growth was observed in 66.7%, 52.9%, 40.6%,
31.2% of patients at baseline, one, three and six months
respectively. S. mutans appeared at three months
showed a statistically significant elevated values with
a mean of 11.66 and 24.76 CFU 10-3 at three and six
months respectively. S. mitis showed statistical significant elevation till three months with a mean of 21.09
CFU 10-3 after which it showed slight decrease (mean
of 20 CFU 10-3) Other Streptococci showed statistical
significant elevated values till third month (21.38, 54,
124.52 CFU 10-3 respectively) after which CFU count
declined slightly to 110.06 CFU 10-3 ml. Actinomyces
• Page 2 of 8 •
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Table 1: Descriptive statistics of the number of CFU of various bacteria in biofilm from twin block appliance at baseline (T0), one
month (T1), three months (T2) and six months (T3) after placement of the appliances and P values based on freidmann’s nonparametric test.
Organism

Timeline

N

Mean

Std. deviation

P-value

Proteus

T0
T1
T2
T3
T0
T1
T2
T3
T0
T1
T2
T3
T0
T1
T2
T3
T0
T1
T2
T3
T0
T1
T2
T3
T0
T1
T2
T3
T0
T1
T2
T3
T0
T1
T2
T3
T0
T1
T2
T3
T1
T3
T2
T3
T1

1
2
6
6
2
5
6
7
2
6
8
6
14
19
22
20
6
7
13
12
0
3
6
6
2
4
1
2
7
9
13
16
0
7
4
4
0
1
3
9
2
2
1
1
1

0.0952
2.85
23.333
13.169
5.71
15.28
3.04
5.62
0.047
7.57
2.38
22.38
24.38
54
124.52
110.06
3.14
7.95
21.09
20
0
0
11.66
24.76
0.19
0.95
0.24
0.28
7.28
10.47
29.66
65.14
0
0.52
11.95
11.04
0
0.09
1.85
20.95
0.28
2.38
4.76
2.85
0.476

0.4364
11.09
50.30
30.19
22.03
65.28
5.39
10.32
0.21
1866
10.91
52.91
30.01
55.01
106.29
79.29
5.91
18.91
28.90
23.02
0
0
24.66
48.64
0.60
3.12
1.09
0.90
14.48
21.50
44.34
83.54
0
2.40
29.87
23.68
0
0.43
6.59
0.34
0.95
10.91
21.82
13.03

0.085

Klebsiella pneumonia

E. coli

Other streptococcus

S. mitis

S. mutans

P. gingivalis

Actinomyces

Lactobacilli

Candida albicans

Prevotella intermedia
Citrobacter
E. faecalis
Staphylococcus aureus

0.260

0.016*

0.001*

0.015*

0.001*

0.662

0.001*

0.123

0.004*

0.135
0.655
-

*Statistically significant with p < 0.05.
Table 2: Showing frequency of isolation of microbial species
at baseline.
Timeline
Organism
Baseline (T0) Proteus
Klebsiella pneumoniae
E. coli
Other streptococci
S. mitis
P. gingivalis
Actinomyces
Total

Frequency
1
2
2
14
6
2
7
34

Takane et al. Int J Oral Dent Health 2018, 4:066

Percent
2.9
5.9
5.9
41.2
17.6
5.9
20.6
100.0

sp. showed statistically significant increase with mean
of 7.28, 10.47, 29.66, 65.14 CFU 10/ml at baseline,
one, three and six months respectively. Candida sp. appeared at one months and showed statistically significant elevation with mean values of 0.09, 1.85, 20.95 at
one, three and six months respectively (Table 1, Figure
2 and Figure 3).
The most common microorganisms isolated at baseline were the members of the family Other Streptococ• Page 3 of 8 •
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Figure 2: Graphical representation showing CFU 10-3 ml of mutans streptococci, streptococcus mitis, other streptococci,
actinomyces, candida albicans, E. coli, staphylococcus aureus at T0, T1, T2, T3.
18

16

14
12
Baseline

10

1st month
3rd month

8

6th month
6

4

2

0
P.gingivalis

P.intermedia

Lactobacilli

E.faecalis

K.pneumoniae

citrobactor

Figure 3: Graphical representation showing CFU 10-3 ml of porphyromonas gingivalis, prevotella intermedia, lactobacilli,
enterobacter faecalis, klebsiella pneumoniae, citrobacter at T0, T1, T2, T3.

ci 41.2%, Actinomyces sp. 20.6%, S. mitis 17.6%, Klebsiella pneumoniae, E. coli, and P. gingivalis 5.9% each
followed by Proteus 2.9% (Table 2 and Figure 4). The
most common microorganisms isolated at one month
were that of other Streptococci 31.7%, Actinomyces sp.
15%, S. mitis 11.7%, E. coli 10%, Klebsiella pneumoniae
8.3%, P. gingivalis 6.7%, S. mutans 5%, Prevotella intermedia 3.3%, lactobacilli, candida sp. and staphylococcus
aureus 1.7 each (Table 3 and Figure 5). The most common microorganisms isolated at three months were of
other Streptococci 25.88%, Actinomyces sp. and S. miTakane et al. Int J Oral Dent Health 2018, 4:066

tis 15.29% each, E. coli 9.41%, lactobacilli sp. 8.25%, S.
mutans and Proteus 7.05% each, Klebsiella pneumoniae
5.88%, S. mutans 5%, Prevotella intermedia 3.3%, candida sp. 3.52% and P. gingivalis and E. faecalis 1.11%
each (Table 4 and Figure 6) The most common microorganisms isolated at six months were Other Streptococci 21.97%, Actinomyces sp. 17.58%, S. mitis 13.1%, S.
mutans, E. coli and Proteus 6.59% each, lactobacilli sp.
4.39%, Klebsiella pneumoniae 7.69%, candida sp. 3.52%,
P. gingivalis and Citrobacter 2.1% each, E. faecalis 1.09%
(Table 5 and Figure 7).
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Table 3: Showing frequency of isolation of microbial species
at one months.

Table 4: Showing frequency of isolation of microbial species
at three months.

One month (T1)

Third month (T2)

Proteus
Klebsiella pneumoniae
E. coli
Staphylococcus aureus
Other Streptococci
S. mitis
S. mutans
P. gingivalis
Actinomyces
Lactobacilli
Candida albicans
Prevotella intermedia
Total

2
5
6
1
19
7
3
4
9
1
1
2
60

3.3
8.3
10.0
1.7
31.7
11.7
5.0
6.7
15.0
1.7
1.7
3.3
100.0

Proteus
Klebsiella pneumoniae
E. coli
Other streptococci
S. mitis
S. mutans
P. gingivalis
Actinomyces
Lactobacilli
Candida albicans
E. faecalis
Total

6
5
8
22
13
6
1
13
7
3
1
85

7.05
5.88
9.41
25.88
15.29
7.05
1.11
15.29
8.25
3.52
1.11
100.0

Baseline

3%
20%

6%
6%

Proteus
Klebsiella pneumonia
E.coli

6%

Streptococcus
S.mitis
P.gingivalis

18%

41%

Actinomyces

Figure 4: Diagram showing frequency of isolation of microbial species at baseline.

3%
2%
2%

3%

Proteus

8%

Klebsiella pneumonia

15%

10%
2%

7%

E.coli
Staphylococcus aureus
Streptococcus
S.mitis
S.mutans

5%

P.gingivalis

12%

31%

Actinomyces
Lactobacilli
Candida albicans
Prevotella intermedia

Figure 5: Diagram showing frequency of isolation of microbial species at one month.
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3 months
4%
1% 7%

9%

Klebsiella pneumonia

10%

E.coli
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16%

S.mitis
S.mutans

1%

P.gingivalis

28%

Actinomyces

8%

Lactobacilli
Candida albicans

16%
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Figure 6: Diagram showing frequency of isolation of microbial species at three months.

6 months
Proteus

1%
10%

2%

6%

Klebsiella pneumonia

8%

4%

E.coli

7%

Streptococcus
S.mitis
S.mutans

18%
22%
2%

P.gingivalis
Actinomyces
Lactobacilli

7%

Candida albicans

13%

Citrobacter
E.faecalis

Figure 7: Diagram showing frequency of isolation of microbial species at six months.
Table 5: Showing frequency of isolation of microbial species
at six months.
Sixth month (T3)

Proteus
Klebsiella pneumoniae
E. coli
Other streptococci
S. mitis
S. mutans
P. gingivalis
Actinomyces
Lactobacilli
Candida albicans
Citrobacter
E. faecalis
Total

Takane et al. Int J Oral Dent Health 2018, 4:066

6
7
6
20
12
6
2
16
4
9
2
1
91

6.59
7.69
6.59
21.97
13.1
6.59
2.1
17.58
4.39
9.8
2.1
1.09
100.0

Discussion
Acrylic appliances used in orthodontics and dentofacial orthopaedics are in the form of functional appliances, retention plates, bite blocks, mouth guards
etc. Sequential culturing (gold or primary standard) of
the biofilms on these acrylic surfaces at different time
points provide an insight into the alterations of oral microbiome. The culturing technique relies on the detection of viable organisms. Hence, immediate processing
of samples upon acquisition were done to maximize
bacterial survival under strict transport condition. The
main advantages of this method are its capability to
detect multiple bacterial species simultaneously; The
• Page 6 of 8 •
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possibility to obtain relative and absolute counts of the
cultured species; and the fact that it is the only method
that is able to detect unexpected bacteria, to properly characterize new species. Microorganisms cultured
from high dilutions of suspensions of denture plaque
were characterized. Kolenbrander proposed the phenomenon of “Coaggregation” wherein all oral bacteria
have the potential to adhere to other species of oral
cavity leading to the formation of multi-species biofilms
in oral cavity [6,7]. Wide variation of microbial composition and quantity observed during this study is in
accordance with previous investigations [8,9]. Our findings in respect of the predominance of various types
of bacteria is in agreement with the results of an electron microscopic study by Divya Sharma, which showed
that plaque on removable appliances consists mainly of
Gram-positive cocci and short rods and has a structure
similar to plaque found on natural tooth surfaces [10].
In the present study, Streptococcus species were prominent members of the flora with highest prevalence.
Species of Mutans Streptococci have been implicated
in the etiology of dental caries occurring on smooth
surfaces. Statistically significant elevation in S. mitis,
S. mutans levels show that Twin Block appliances may
offer a reservoir for microorganisms associated with
infections like bacterial endocarditis, aspiration pneumonia, gastrointestinal infections, etc. Also, candida sp.
appeared during the first month reaching a peak mean
at six months. Since their count exceeded the normal,
it may be an increased risk factor for invasive candidosis when the host immune system is compromised.
The black pigmented anaerobes such as P. intermedia,
P. gingivalis and others which have been related to
periodontal diseases were found in lesser amounts in
the study. The possible reason for this could be the absence of increased oxygen tension required for growth
of these organisms on the acrylic surfaces. Among the
oral micro-organisms detected in our study, a range of
Gram-negative bacteria like isolates of Klebsiella and
Enterobacter are considered to be important producers of VSCs (volatile sulfur compounds) like hydrogen
sulfide and methyl mercaptan responsible for oral halitosis [11]. Greatest prevalence of Other Streptococci
(other alpha hemolytic streptococci like S. salivarius, S.
sanguis, S. gordoni) at all time intervals supports their
role as initial colonisers in formation of denture plaque
as also observed in previous studies [12]. Streptococci
levels peaked at three months followed by a reduction
at six months. Possible explanation for this could be an
increased salivary flow rate (buffering action) observed
in patients after application of orthodontic appliances,
dentures, and maxillary occlusal splints [13-15].
Acrylic surfaces act as a sponge with several porosities that might harbour microorganisms and debris.
These acrylic surfaces are under mechanical stress that
might cause surface imperfections ranging from microscopic ﬁssures to defects visible to the naked eye
Takane et al. Int J Oral Dent Health 2018, 4:066
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like fractures, cracks, or gaps thus weakening the resin
structure and providing a nidus for the retention, adherence and colonisation of microorganisms which predispose to bacterial bioﬁlm accumulation, thus altering the
normal oral microbial flora. Minagi, et al. have reported
positive correlation between the surface free energies
of acrylic surfaces and adherence of C. albicans [12].
Functional appliance therapy is usually followed by
fixed mechanotherapy. So changes observed in oral microbial flora in this study are crucial and might account
for their further alteration during the entire course of
fixed orthodontic appliance treatment. Knowledge
about the efficacy of different denture cleansing protocols can improve orientation for patients with orthodontic appliances. Acrylic surfaces can be cleaned
mechanically, chemically, or through a combination
of both. Since the Twin block appliance is fixed in the
mouth for 6-9 months, immersion method cannot be
used for disinfection. Superhydrophilic acrylic surfaces
have been reported to reduce adherence of bacterial
or fungal cells. Hence various modifications like surface
treatment with Silica coating, application of NanoAg in
situ in PMMA (Nanoparticles of silver), Heat post polymerization, etc can reduce bacterial adhesion [16-19].
Edvaldo Antonio Ribeiro Rosa, et al. have implicated a
strong possibility that trauma following removal of Haas
expanders might be correlated to transitory bacteremia
associated with viridans streptococcus [20]. To reduce
the complication of bacterial endocarditis in moderate
to high-risk patients and considering the commonly seen
increase in resistance to penicillin among viridans streptococci, an appropriate prophylactic approach during
orthodontic procedures must be instituted. Erverdi N,
et al. have proposed the use of mouth rinsing solutions
such as chlorhexidine before removing the orthodontic
bands [21]. Since the present study has shown elevated
levels of viridans group of streptococci (S. mitis, S. mutans and other streptococci) explicit guidelines probably
should be formulated post and prior to removal of acrylic based fixed orthodontic appliance.
Functional appliance therapy is usually followed by
fixed mechanotherapy. So changes observed in oral microbial flora in this study are crucial and might account
for their further alteration during the entire course of
fixed orthodontic appliance treatment. According to
Arneberg 50% to 70% of patients undergoing fixed orthodontic appliance therapy have demineralization areas on the enamel near the brackets (active white spot
lesions) [22]. Various methods used to prevent enamel
demineralization during fixed orthodontic treatment
(daily use of 0.05% NaF, APF mouth rinse [23], sustained release chlorhexidine varnish [24]) can also be
used during fixed Twin Block therapy. Other preventive
measures like use of fluoride containing antibacterial
adhesives, bonding agents, luting cements, elastomers
may be considered during the fixed mechanotherapy.
• Page 7 of 8 •
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Limitations
Salivary flow rate, pH, buffering capacity, dietary
habits, racial differences, etc may act as confounding
factors in this study indicating the influence of environmental, dietary, and genetic.

Scope
Detection and quantification of these specific statistically significant bacteria using recent advances in molecular techniques like Polymerase chain reaction (PCR)
can be done. The effect of the adoption of disinfection
protocols for fixed acrylic based orthodontic appliances
is still unclear. Further studies with disinfection agents
and methods are required.

Conclusion
Changes in microbial population with time are observed with Twin Block appliance therapy. There is a
need for careful monitoring of orthodontic patients and
taking specific preventive interventions against the risk
of development of various plaque associated diseases
especially during third month and sixth month of treatment.
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Canine Retraction and Anchorage Loss using Ceramic with Metal
Slots and Stainless Steel MBT Pre-Adjusted Edgewise Brackets - A
Comparative Clinical Study
Raj Shah1, Tejashri Pradhan2, Roopa Jatti3, Parthiban K4
ABSTRACT
Introduction: Ceramic brackets are popular among adult
patients who express a desire for more aesthetic appliances.
The aim and objectives of this study was to assess the rate
of canine retraction and anchorage loss using metal inserts
ceramic and stainless steel MBT pre-adjusted edgewise
bracket systems.
Material and Methods: Nine orthodontic patients who
needed 1st premolar extraction and canine retraction bilaterally
in the maxilla as a part of orthodontic treatment were selected.
Each patient received 0.022” MBT pre-adjusted edgewise
stainless steel brackets and ceramic brackets with metal
slots on opposite canine teeth in the maxillary arch. Canine
retraction was achieved on 0.019 × 0.025”stainless steel arch
wire with elastomeric chain. Measurements were performed
by direct technique from stone casts.
Results: The mean rate of retraction was 0.985 ± 0.105 mm/
interval and 0.963 ± 0.109 mm/interval for MBT pre-adjusted
edgewise stainless steel brackets and ceramic bracket with
metal slots respectively. The average difference in the rates was
0.022 ± 0.07 mm/interval. There was no statistical significant
difference in the rates between the two groups(p= 0.385).
The mean anchorage loss was 0.69 ± 0.13mm for MBT preadjusted edgewise stainless steel brackets and 0.66 ± 0.31mm
for ceramic bracket with metal slots The mean difference in
anchorage loss was 0.03 ± 0.33mm. The difference in the
amount of anchorage loss was also not statistically significant
(P = 0.776).
Conclusion: Although the rate of canine retraction and
anchorage loss between ceramic bracket with metal slot and
MBT pre-adjusted edgewise stainless steel brackets showed a
clinical difference, it was not statistically significant.
Keywords: Ceramic Bracket with Metal Slots, MBT preAdjusted Edgewise Stainless Steel Bracket, Rate of Retraction,
Anchorage Loss

INTRODUCTION
The changes in the design of edge-wise bracket by Andrews
led to improved and more consistent results with shorter
treatment time and simplification of orthodontic techniques.
During the last ten years a wide range of metal, plastic and
now ceramic brackets, based on straight wire system have
evolved and become available. One such system was MBT
system which was introduced by Mclaughlin, Benett and
Trevisi.1
Ceramic brackets are especially popular among adult patients
who express a desire for more aesthetic appliances. However
ceramic brackets move teeth less efficiently than do the metal

brackets.2 Studies have found that frictional resistance is
significantly higher in ceramic brackets than in stainless steel
brackets, for most wire size alloy combinations regardless of
slot size.
Therefore, ceramic brackets with a metal slot system were
introduced to incorporate the aesthetic properties of the
ceramic brackets along with the less frictional properties of
metal brackets.2 However the frictional resistance between
orthodontic wires and ceramic brackets with metal slot
during actual or simulated tooth movement has never been
fully investigated. Hence this study is being undertaken
to evaluate canine retraction using ceramic bracket with
metal slot and conventional PEA metal bracket systems.
This study also compares the amount of anchor loss during
canine retraction using ceramic bracket with metal slot and
conventional PEA metal bracket system.
Objectives of the study
To determine the efficiency of metal insert ceramic brackets
during canine retraction by comparison of:
• Rate of canine retraction using metal inserts ceramic
and stainless steel MBT preadjusted edgewise bracket
systems.
• Anchorage loss after canine retraction using metal insert
ceramic and stainless steel MBT preadjusted edgewise
bracket systems.

MATERIAL AND METHODS
The study was conducted on nine orthodontic patients who
reported to the department of orthodontics and dentofacial
orthopedics, KLE V.K.Institute of dental sciences, Belgaum.
Patients who needed 1st premolar extraction and canine
retraction bilaterally in the maxilla as a part of orthodontic
Private Practitioner, Dentalia Clinic, Kemps Corner, Grant Road
West, Mumbai, 2Professor, Department of Orthodontics, KLE
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treatment were selected. All patients and parents were
informed about the procedure that would be applied
throughout the study and informed consent was taken. Each
patient received two different brackets on opposite canine
teeth within the maxillary arch. The canine brackets used
in this study were 0.022 inch MBT pre-adjusted edgewise
stainless steel brackets {Gemini – 3M Unitek} and ceramic
brackets with metal slots {Clarity – 3M Unitek}.
Inclusion criteria
Subjects who needed separate canine retraction and first
premolar extraction as a part of orthodontic treatment,
Subjects with permanent dentition and who demonstrated
class I / class II div 1 malocclusions, Canine retraction of at
least 3mm required and no history of previous orthodontic
treatment.
Exclusion criteria
Patients with oral manifestations of disease or a chronic
debilitating disease and periodontally compromised patients.
Armamentarium Required (Fig 1):
Ceramic canine brackets with metal slots (Clarity, 3M Unitek)
(Fig4), Conventional PEA metal canine brackets (Gemini,
3M Unitek) (Fig3), Digital Vernier caliper {Mitutoyo
Digimatic Caliper}, E-chains {Flexi chain – Encore} and
Dontrix guage {Correx – Dentaurum}
Standardization for Obtaining Measurements (Fig 5):
To measure the movement of canine and molar, an acrylic
palatal plug was made on maxillary arch. This plug was
fabricated from acrylic with reference wires (0.019×0.025
inch stainless steel) embedded in the acrylic that extended
to the cusp tip of canine and to the central fossa of the first
molar. The initial model was used to make the plug, which
was then fitted to the models taken every 4-weeks interval on
completion of retraction of both canines.3
Determining Rate of Retraction (Fig 6):
Initial leveling and aligning was done using 0.016 niti
wire and 0.017 × 0.025 niti wire as required, a continuous,
passively fitted 0.019 × 0.025 inch stainless steel arch wire
was used for canine retraction. The canines were retracted
with Class I mechanics using e-chains (50gms) extending
from the first molar to the canine bracket in maxillary arch.
Measurements of canine retraction and anchorage loss were
not made until leveling procedure was completed in all
patients.
The rate of retraction was calculated as the distance traveled
Mean
SS - CM

Brackets
SS
CM

I2

0.0216

Min.
0.5
0.3

divided by the time required to complete space closure. This
was recorded in millimeter per interval. An interval was
defined as a 4-weeks period. Patients were seen at 4-weeks
interval until retraction was completed.
Measurements were performed by direct technique from
stone casts obtained before and at the completion of
retraction at every 4-weeks interval with the help of digital
vernier calliper. (fig 6a-6d). Vernier caliper was used to
measure the maximum distance between the cusp tip of the
canine and the reference wire placed on the tip of the canine
before retraction at the end of every interval. The difference
between the initial and 4-week interval measurements was
calculated to give distance of retraction. This measurement
was repeated three times and the mean value was taken.3
Determining Anchorage Loss (Fig 7)
Anchorage loss was recorded as the amount of movement
in millimeters that occurred in the direction opposite to the
direction of the applied resistance. Direct cast measurements
were used rather than radiographs. This method was
considered to be easier and accurate, and did not subject
patients to excessive radiation exposure. Digital vernier
caliper was used to measure the anchor loss from the central
fossa of the molar to the tip of the wire originally placed.
This super-imposition allowed for the direct observation
of amount of molar protraction (anchorage loss).3 The data
obtained were subjected to statistical analysis. Paired sample
“t” test was applied to the results.

RESULTS
The maximum rate of retraction for the conventional
preadjusted edgewise bracket was 1.23mm/interval and for

Figure-1: Armamentarium used for the study

Paired Differences
Std. Error
t
Mean
.0706301
0.0235
0.918
Table-1: Paired sample “t” test: {rate of canine retraction}
Std. Deviation

Max.
0.9
1.3

Mean
SD
Mean diff.
t
0.69
±0.13
0.66
±0.31
0.03±0.33
0.295
Table-2: Paired sample “t” test: {anchorage loss}

Df

Significance

8

0.385

DF

Significance

8

0.776
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Figure-2: Conventional PEA Metal Brackets

Figure-3: Conventional Canine PEA Metal Bracket

Figure-6a: Rate of canine retraction at the end of 1st interval

Figure-4: Ceramic Canine Bracket with Metal Slot
Figure-6b: Rate of canine retraction at the end of 2nd interval

Figure-5: Standardization for obtaining measurements

Figure-6c: Rate of canine retraction at the end of 3rd interval

the ceramic bracket with metal slots it was 1.21mm/interval.
The minimum rate of retraction was 0.61mm/interval for the
conventional bracket and 0.51mm/interval for the ceramic
bracket with metal slots. The mean rate of retraction was
0.985 ± 0.105 mm/interval for conventional PEA metal
bracket and 0.963 ± 0.109 mm/interval for ceramic bracket
with metal slots.The average difference in the rates was
0.022 ± 0.07 mm/interval where the p value was found

to be P = 0.385 which is not significant {P ≥ 0.05} (table
1). Hence there was no statistical significant difference in
the rates between the conventional brackets and ceramic
brackets with metal slots.Graph 1 – Graphically depicts the
correlation of the rate of canine retraction for conventional
PEA metal brackets and ceramic brackets with metal slots.
The conventional PEA metal bracket samples had a
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maximum anchorage loss of 0.9mm, minimum loss of
0.5mm and a mean loss of 0.69 ± 0.13mm. The ceramic
with metal slot samples had a maximum anchorage loss of
1.3mm, minimum anchorage loss of 0.3mm and a mean loss
of 0.66 ± 0.31mm. The mean difference between anchorage
loss of conventional PEA metal bracket and ceramic bracket

with metal slots was 0.03 ± 0.33mm (table 2). The difference
in the amount of anchorage loss was also not statistically
significant {P = 0.776}. Graph 2 – Graphically depicts the
correlation of the anchorage loss for conventional PEA metal
brackets and ceramic brackets with metal slots.

Figure-6d: Rate of canine retraction at the end of 4th interval

Figure-7: Anchorage Loss at the end of canine retraction

Figure-8a:. Intraoral photograph at the end of 1st interval

Figure-8b: Intraoral photograph at the end of 2nd interval

Figure-8c: Intraoral photograph at the end of 3rd interval
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Mean { mm }

Figure-8d: Intraoral photograph at the end of 4th interval
Rate of canine retraction

5
4.5
4
3.5
3
2.5
2
1.5
1
0.5
0

Stainless steel brackets
Ceramic brackets with metal slots
1

2

3
Time interval

4

5

Graph-1:

0.695
0.69
0.685
0.68
0.675
0.67
0.665
0.66
0.655
0.65
0.645
Anchorage loss

Anchorage loss

Stainless Steel Brackets Ceramic Brackets with Metal Slots
0.69
0.66

Graph-2:

DISCUSSION
The inability to form chemical bonds with resin adhesives,
low fracture toughness and increased frictional resistance
between metal archwires and ceramic brackets are the major
disadvantages with ceramic brackets.4 The advantage of
having a stainless-steel slot was to minimize the increased
friction that occurred as a result of the arch wires contacting
ceramics.4 The stainless-steel inserts, however did improve
the strength and rigidity of ceramic brackets. Burstone and
Grooves reported that the optimal force for individual tooth
movement is 50-75gms.5 The force selected for individual
canine retraction in our study was 50 gms. Reitan6 stated that
the force application should be light, because this produces
desirable biologic effects. This lighter force will produce less
extensive hyalinized tissue that can be readily replaced by
cellular elements.

As the cuspid teeth were retracting satisfactorily, it can be
concluded that the force delivery of 50 gms is adequate to
initiate the necessary bony responses.5 Friction is a factor
in sliding mechanics, such as during the retraction of
the teeth into an extraction area when the arch wire must
slide through the bracket slots and tubes. When friction
prevents the movement of the tooth to which the bracket
is attached, the friction can reduce the available force
by 40%, resulting in an anchorage loss.7 In the present
study direct cast measurement were used rather than
radiographs. This method was considered to be easier and
accurate and did not subject patients to excessive radiation
exposure.8
When typical ceramic brackets are used, as the bracket binds
on the arch wire, it creates notching which further increases
friction and reduces sliding efficiency. This slows down the
distal movement of the cuspid and defers all the retraction
force to the posterior teeth resulting in loss of anchorage.9
High friction is due to the roughness of the bracket interface
which slows the sliding of the arch wire through the
ceramic bracket. This clinical problem can be managed by
using ceramic brackets with smoother slot surfaces i.e. by
incorporating metal slots.4 The ceramic bracket with metal
reinforced slot had a lower frictional force value than did the
traditional bracket and it seems to be a promising alternative
to solve the problem of friction.10 The wide spread application
of ceramic brackets with metal slot systems in orthodontics
practice awaits further follow up with more sample size
and in issues concerning friction, different aligning wires,
overall treatment time and patient comfort which needs to
be investigated. However more studies are necessary to
allow the orthodontist to use this accessory safely and efficiently

CONCLUSION
The rate of canine retraction and anchorage loss between
ceramic bracket with metal slot and conventional PEA metal
brackets showed a clinical difference although it was not
statistically significant. Refinements in ceramic brackets by
incorporating metal slots have reduced frictional resistance
for more efficient and desired tooth movement, the ultimate
goal in clinical orthodontics. Metal – insert ceramic brackets
are not only visually pleasing, but also a valuable alternative
to conventional stainless steel brackets in patients with
aesthetic demands.
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Comparative Dentoalveolar Assessment of Molar Distalization using
Pendulum Appliance and Implant Supported Distalization Appliance
– A Prospective Study
Madhuli Bhide1, Tejashri Pradhan2, Abhishek Jain1, Roopa Jatti3
ABSTRACT
Introduction: Maxillary molar distalization for nonextraction
treatment of crowding is a known treatment modality. The aim
and objectives of this study was to assess and compare the
dentoalveolar effects of treatment with pendulum and implant
supported distalization appliance using cephalometric data
and model analysis.
Material and Methods: The study was carried out using
pendulum appliance (Group A) and implant supported
appliance (Group B) for distalization of maxillary molars.
Total sample size of the study was 10 with each group
consisting of 5 patients. Cephalometric and model analysis
was done in both the groups.
Results: Comparative analysis of pendulum and implant
supported distalization appliance using Mann-Whitney U
test indicated that there was increased distal inclination of
the maxillary Ist molar and proclination of the incisors seen
in pendulum group compared to implant group where there
was more bodily movement of the Ist molar and retroclination
of the incisors. The increase in arch length was similar in
both the groups showing no statistically significant difference
between the two groups. Molar angulation of both maxillary
right and left Ist molars with P values of 0.0216 and 0.0090
respectively indicated increased disto-palatal molar rotation in
the pendulum group.
Conclusion: The pendulum group showed marked distal
molar movement as compared to implant group. The distal
molar movement achieved by pendulum group was more on
account of tipping movement than that of bodily movement
achieved by implant.
Keywords: Pendulum Appliance, Implant Supported, Molar
Distalization

INTRODUCTION
Maxillary molar distalization for nonextraction treatment
of Class II dental malocclusion patients has become
increasingly popular in the last 10 years. Traditional
appliances for molar distalization such as extraoral traction,
Cetlin removable plate, and Wilson distalizing arches require
patient cooperation to achieve molar distal movement.
Recently, problems related to patient compliance have
led many clinicians to prefer intraoral distalizing systems
that minimize reliance on the patient and are under the
orthodontist’s control1. Numerous alternative intraoral
noncompliant appliances such as repelling magnets, the
distal jet, implant supported distalization appliances and the
pendulum have been developed, and many well-documented
studies have substantiated their effects.

This study was planned to compare the distalization effects
between pendulum and implant supported distalization
appliance as no previous study directly comparing the
treatment changes between pendulum and implant supported
distalization appliance has been done.
The aim and objectives of the study were to assess and
compare the dentoalveolar effects of treatment with
pendulum and implant supported distalization appliance
using cephalometric data and model analysis and to assess
the dentoalveolar changes brought about by the pendulum
appliance and by the implant supported distalization
appliance and to compare them.

MATERIAL AND METHODS
Study was caried out in Department of Orthodontics and
Dentofacial Orthopedics KLE’s V.K Institute of Dental
Sciences, Belgaum. The total sample size of the study was
10 patients, 5 in each group. The study was carried out
using pendulum appliance (Group A) and implant supported
appliance (Group B) for distalization of maxillary molars.
Inclusion criteria

1.
2.
3.
4.
5.
6.

Patients with fully erupted 2nd molar
Skeletal Class I with bilateral Class II molar relationship
(defined by at least an end to end molar relationship)
Patients with normal or hypodivergent growth pattern;
No transverse discrepancy
No temporomandibular joint disorder
Patients willing for third molar extraction

Exclusion criteria

1.
2.
3.
4.
5.

Patients having skeletal relationship other than Class I
Patients with dental relationship other than Class II
Medically compromised patients
Patients with deformities in maxilla and mandible
Patients with history of extraction of teeth other than
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third molar/loss of permanent teeth
Pre- and Post-distalization lateral cephalograms and study
models were utilized for the study.
The following cephalometric parameters (fig 1) were used
for the study.
Angular parameters

1.
2.
3.

SN U1-Angle formed by the intersection of long axis of
the maxillary central incisor and SN line
SN-U5- Angle formed by the intersection of long axis of
maxillary 2nd premolar and SN line
SN-U6-Angle formed by the intersection of long axis of
the maxillary first molar and the SN line. The long axis
will be determined by a line passing through the central
point between the 2 root apices and the centroid point

Figure-1: Angular and linear dentoalveolar measurements

Linear parameters

1.
2.
3.
4.
5.
6.

PTV-U1- Linear distance from the tip of the maxillary
central incisor perpendicular to the pterygoid vertical
plane (PTV)
PTV-U5- Linear distance from the centroid of maxillary
second premolar perpendicular to the PTV
PTV-U6- Linear distance from the centroid of maxillary
first molar perpendicular to PTV
PP-U1- Linear distance from the tip of the maxillary
central incisor perpendicular to the palatal plane(PP)
PP-U5- Linear distance from the centroid of maxillary
second premolar perpendicular to the PP
PP-U6- Linear distance from the centroid of maxillary
first molar perpendicular to the PP

Study model analysis (fig 2)

Figure-2: Maxillary model measurements. 1. Median palatal plane
2. Length of total arch perimeter 3. Maxillary first molar-Median
palatal plane.

The acquired arch lengths will be calculated. The total arch
length will be measured from mesial of one upper first
molar to the other. This measurement will be done over the
contact points of the posterior teeth and the incisal edges of
the incisors, both before and after distalization treatment. A
piece of ligature wire will be contoured and straightened for
measurement.
1. Maxillary first molar- median palatal plane (Angle
between a line drawn through the mesio buccal cusp to
disto palatal cusp and the median palatal plane)

STATISTICAL ANALYSIS
Mean and standard deviation of different measurements
at pre and post treatment in Pendulum and Implant groups
was analyzed. Intragroup analysis of pendulum and implant
groups was done by Wilcoxon Matched pairs test. Intergroup
analysis between pendulum and implant groups was done by
Mann-Whitney U test.

RESULTS
On comparative analysis it was seen that
U1-SN- showed statistically significant (P = 0.0090) increase
(Table 1) indicating there was increased proclination of the
upper central incisor seen in pendulum group compared to
implant group.
U6-SN- showed statistically significant (P = 0.0283) increase,

B2

Figure-3: Pre-treatment and post distalization with pendulum
appliance

indicating increased distal inclination of the maxillary Ist
molar seen in pendulum group compared to implant group.
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Sub
variables

U1- SN

U5-SN

U6-SN

PTV-U1

Crown

PTV-U1

Root

PTV-U5

Crown

PTV-U5

Root

PTV-U6

Crown

PTV-U6

Root

PP-U1

PP-U5

PP-U6

Arch
perimeter
Perimeter
Molar
angulations

Right

Time

Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment
Post treatment
Difference
Pre treatment

111.60
101.20
10.40
78.40
72.20
6.20
74.70
70.10
4.60
53.60
52.60
1.00
44.00
44.30
-0.30
30.20
27.10
3.10
30.90
29.50
1.40
20.90
16.00
4.90
22.70
18.70
4.00
29.20
29.10
0.10
25.30
24.90
0.40
21.80
21.70
0.10
73.80

Implant
Std.
Dev.
14.79
13.26
2.30
2.70
3.19
1.64
5.33
5.46
1.78
8.88
5.77
4.53
3.87
3.15
1.92
4.01
3.75
1.14
3.09
3.39
1.52
3.97
4.18
0.89
2.82
3.63
2.65
0.84
0.74
0.22
1.75
1.34
0.42
1.10
1.20
0.74
5.36

Post treatment
Difference
Pre treatment

83.70
9.90
28.80

1.40
4.77
1.30

Mean

Rank
Sum
29.50
25.00
40.00
33.50
34.00
28.50
34.50
38.00
20.50
24.00
19.00
35.00
22.00
20.50
25.50
30.50
33.00
19.00
33.50
33.50
26.00
31.00
33.00
20.00
34.00
30.00
30.00
37.50
35.00
35.00
40.00
40.00
38.00
38.50
36.50
38.50
27.00

Pendulum
Std.
Rank
Dev.
Sum
103.60
2.97
25.50
108.00
2.55
30.00
-4.40
1.14
15.00
74.00
9.70
21.50
67.00
7.75
21.00
7.00
4.18
26.50
69.60
2.41
20.50
59.40
4.77
17.00
10.20
6.72
34.50
56.40
5.03
31.00
58.50
5.14
36.00
-2.10
0.65
20.00
50.50
6.91
33.00
49.90
4.72
34.50
0.60
2.70
29.50
27.80
5.40
24.50
23.20
6.06
22.00
4.60
1.14
36.00
27.60
4.72
21.50
25.60
6.31
21.50
2.00
3.39
29.00
19.80
2.77
24.00
13.70
2.86
22.00
6.10
1.14
35.00
20.40
3.05
21.00
17.60
3.21
25.00
2.80
1.64
25.00
26.60
1.82
17.50
27.50
1.58
20.00
-0.90
1.14
20.00
19.80
2.39
15.00
20.40
2.41
15.00
-0.60
0.55
17.00
18.00
1.87
16.50
19.20
2.08
18.50
-1.20
0.27
16.50
73.60
4.94
28.00

Z
value

p
level

-0.4178
-0.5222
-2.6112
-1.2534
-1.3578
-0.2089
-1.4623
-2.1934
-1.4623
-0.7311
-1.7756
-1.5667
-1.1489
-1.4623
-0.4178
-0.6267
-1.1489
-1.7756
-1.2534
-1.2534
-0.3133
-0.7311
-1.1489
-1.5667
-1.3578
-0.5222
-0.5222
-2.0889
-1.5667
-1.5667
-2.6112
-2.6112
-2.1934
-2.2978
-1.8800
-2.2978
-0.1044

0.6761
0.6015
0.0090*
0.2101
0.1745
0.8345
0.1437
0.0283*
0.1437
0.4647
0.0758
0.1172
0.2506
0.1437
0.6761
0.5309
0.2506
0.0758
0.2101
0.2101
0.7540
0.4647
0.2506
0.1172
0.1745
0.6015
0.6015
0.0367*
0.1172
0.1172
0.0090*
0.0090*
0.0283*
0.0216*
0.0601
0.0216*
0.9168

22.00
24.00
30.00

86.60
13.00
26.60

-1.1489
-0.7311
-0.5222

0.2506
0.4647
0.6015

Mean

5.33
1.00
5.64

33.00
31.00
25.00

Post treatment
32.60
1.95
24.00
34.60
4.93
31.00
-0.7311
0.4647
Difference
3.80
1.92
16.50
8.00
2.24
38.50
-2.2978 0.0216*
Left
Pre treatment
30.40
1.14
34.00
28.40
2.30
21.00
-1.3578
0.1745
Post treatment
34.40
1.14
18.00
37.40
2.61
37.00
-1.9845 0.0472*
Difference
4.00
0.71
15.00
9.00
1.58
40.00
-2.6112 0.0090*
Table-1: Comparison of Implant and Pendulum groups with respect to different measurements at pre and post treatment by
Mann-Whitney U test (*p<0.05)

PTV – U1, U5 and U6 - was not statistically significant.

Arch perimeter analysis- was not statistically significant.

PP-U5 and PP-U6 showed statistically significant (P
= 0.0283 and 0.0216 respectively) decrease, indicating
intrusion of the IIndpremolar and Istmolar in the pendulum
group (graph 1,2).

Molar angulation- showed statistically significant (P =
0.0216 and 0.0090) difference in right and left Ist molar
angulation respectively indicating increased disto palatal
molar rotation in the pendulum group.
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Figure-4: Buccal implant supported distalization appliance

Graph-1: Comparison of pre and Post treatment scores of
cephalometric measurements in Implant and pendulum group

Graph-2: Comparison of pre and Post treatment scores of model
analysis measurements in Implant and pendulum group

DISCUSSION
Pendulum appliance

The use of distalization mechanics to correct Class II
malocclusions is a common treatment modality. This
type of mechanotherapy typically is used in patients with
maxillary skeletal or dentoalveolar protrusion or both. Molar
distalization also can be used when extraction of maxillary
teeth is not indicated and the mandibular tooth-size/archperimeter relationship does not permit mesial movement of
the lower molars4.
In a recent survey by Sinclair6 all responding orthodontists

B4

reported using molar distalization, and nearly all indicated
that patient cooperation was the most significant problem
encountered in distalizing maxillary molars. A number
of treatment protocols that minimize the need for patient
compliance have been suggested in recent years, including
repelling magnets combined with a Nance anchorage
appliance.7-12
The pendulum/pendex appliance used in this study was
similar to that described by Hilgers2. With the appliance in
place, the 0.032-in TMA springs were placed in the lingual
sheaths on maxillary first molar bands. A 60° activation
exerted approximately 230 g of distalizing force. The
pendulum appliance was removed when a “super Class I”
molar relationship was achieved. A Nance holding arch was
placed after molar distalization. Typically, the occlusal rests
were removed from the second premolars, and the premolars
were allowed to drift posteriorly. Comprehensive fixed
appliances followed molar distalization.
The distal tipping seen with the molar was 10.20 ± 6.72 mm.
Also in our study linear measurements from the pterygoid
vertical to the crown and root were taken separately so that the
amount of tipping can be measured. The mean distal crown
movement was 6.10 mm ± 1.14 mm and root movement was
2.80 mm ± 1.64 mm which indicated increased distal tipping
of the molars. A significant amount of distal tipping of 14.50
± 8.33 mm was also seen by Byloff and Darendeliler3,4 who
suggested that the distal tipping can be attributed to the
trajectory of the TMA springs. Also Alberto et al reported a
distal tipping of −9.0 ± 4.1 mm which is similar to this study.
Proclination of 4.40o ± 1.14o and 2.10 ± 0.65 mm was seen
in the upper incisors and mesial tipping of 7.00o ± 4.18o and
4.60 ± 1.14 mm of the second premolar in the pendulum
group indicated anchor loss. This result was similar to the
study done by Polat-Ozsoy et al19.
On model analysis it was seen that there was a total increase
in the arch perimeter of 13 ± 1 mm. In a study done by
Acácio Fuziy et al20 the mean space openings on the right
and left sides were 6.12 and 6.5 mm, respectively. Also,
angular measurement of molar rotation was done which
showed disto-palatal rotation of 8o ± 2.24o and 9o ± 1.58o
on the right and left side respectively which was also
statistically significant. However no studies have conducted
model analysis with pendulum appliance.
Implant supported distalization appliance

The selection of a proper anchorage is an essential factor
for the successful orthodontic treatment. Every orthodontic
device, which exercises a force onto the tooth, generates an
opposite force which then affects the anchorage.
The implant in the bone remains stable, which ensures
a secure anchorage when no teeth are used21. Anchorage
stability is often an essential factor for the successful
treatment of Class II malocclusions, and unstable anchorage
can lead to unfavourable occlusal relationships and
complicate subsequent treatment procedures22.
The slight distal tipping seen in the molar was 4.60o ± 1.78o.
The mean distal molar crown movement of 4.90 mm ± 0.89
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mm and root movement of 4 mm ± 2.65 mm which indicated
towards a bodily movement of the molars and these results
are consistent with the study done by Yamada et al23 where
there was a distal molar movement of 2.8 mm ± 1.6 mm and
distal tipping of 4.8o ± 4.5o. Proximity of the force to the
centre of resistance of the first molar provided more bodily
distal movement. Slight distal tipping was seen which was
statistically not significant.
In our study there was distal movement of the second
premolars and retroclination of incisors which was consistent
with the results obtained by Caprioglio24 et al and Yamada et
al23 respectively. These results are advantageous, especially
in Class II division 1 cases. The distal movement was seen as
a result of the effects of the transeptal fibres.
The molar, premolar and incisors showed slight extrusion
of 0.10 mm ± 0.74 mm 0.40 mm ± 0.42 mm and 0.10 mm
± 0.22 mm respectively. This is consistent with the study
done by Amit Goyal25 where they have mentioned slight
extrusion of the molar, premolar and incisors which was not
statistically significant.
Model analysis showed an increase in the arch perimeter
of 9.90 ± 4.77 mm which was in accordance with a study
done by Kircelli et al26 where the total arch perimeter length
increased by 13.9 ± 4.1
Angular measurement of molar rotation showed disto-palatal
rotation of 3.80o ± 1.92o on the right and 4o ± 0.71o on the left.
None of the studies have measured any rotation of the molars.
The molar rotation seen in our study may be attributed to the
buccal force that was applied for distalization and no palatal
traction to counter the rotation.
Comparison of the two groups

There was an increased amount of incisor proclination and
distal tipping of the Ist molar seen in the pendulum group
compared to the implant group.
The premolar in the pendulum group showed mesial
movement due to anchor loss whereas in the implant group
the premolar showed a more distal movement owing to the
stretch of trans-septal fibres.
The pendulum group showed more distalization of the molar
mainly due to tipping of the molar whereas there was more
bodily movement of the molar seen in implant group.
Also the degree of molar rotation was more in the pendulum
group than the implant group as the sliding of molar over SS
wire prevented the rotation of molars in implant group.
Friction-free appliances, namely the pendulum, produced
a large amount of mesiodistal movement and tipping, if
no therapeutic uprighting activation was applied. There
are no studies comparing pendulum appliance with buccal
implant supported appliance. A few case reports on the
buccal implant supported molar distalization appliance have
consistent findings with our study.

Dentoalveolar Assessment of Molar Distalization

3.

which may alter the results
Studies have shown that there is an increase in the
mandibular plane angle which in turn increases the
lower facial height which was not considered in this
study

Scope for study

1.
2.
3.

A similar study with larger samples can be done on the
same grounds.
The effect of distalization before eruption of second
molars can also be studied with the implant supported
appliance
Long term stability of the distalization and relapse of the
distalization can be studied.

CONCLUSION
In the present study there was a significant difference in
dentoalveolar molar distalization with pendulum appliance
and implant supported distalization appliance
The pendulum group showed increased distal molar
movement due to distal tipping of molars. Also there was
a significant amount of anchor loss seen in the pendulum
group which was demonstrated by the mesial movement of
premolars and anterior teeth.
The implant group showed more bodily distal movement
of the molars as the force application was at the centre of
resistance in this group. There was no anchor loss seen in
the implant group. Distal movement of the incisors and
premolars was seen as a result of stretch of trans-septal fibres.
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Comparison of stress distribution
on bone and mini‑implants during
en‑masse retraction of maxillary
anterior teeth in labial and lingual
orthodontics: A three‑dimensional
finite element analysis
Ankita Anil Ringane, Rohan Hattarki
Abstract:
INTRODUCTION: In fixed orthodontic treatment, space closure is one of the most challenging aspects.
The common method of en‑masse retraction in sliding mechanics is the use of the elastomeric
chain and power arm. Recently, titanium mini‑implants are used as absolute sources of orthodontic
anchorage. Lingual and labial bracket placement influences the pattern of tooth movement, but the
stress that occurs around the teeth, the mini‑implants, and the surrounding bone can be accurately
mapped using a three‑dimensional (3D) ﬁnite element method.
AIM: The aim of this study was to evaluate the stress distribution on bone and mini‑implants during
en‑masse retraction of maxillary anterior teeth in labial and lingual orthodontics with the help of finite
element analysis.
MATERIALS AND METHODS: Following the standard protocol for 3D finite element models, two
models were created for en‑masse retraction of the six anterior teeth: one model using the labial
technique with the mini‑implant placed at a height of 5 mm from the alveolar crest bucally and the
second model using the lingual technique with the mini‑implant placed at a height of 5 mm from the
gingival margin palatally, and 200 g of retraction forces was given using a elastomeric chain.
RESULTS AND CONCLUSIONS: The Von Mises stresses in the bone and mini‑implant were
significantly higher in the lingual technique as compared to the labial technique. The variations in
stress patterns in the bone and the mini‑implant in the labial and lingual technique could be the result
of difference in the inter‑bracket distance, point of force application, and its location to the center of
resistance of the dentition.
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ingual appliances have marked a great
leap forward in terms of esthetics in
orthodontics. Lingual appliances have
their own peculiar biomechanics, distinct
from that of conventional orthodontics,
and special care must be taken in their
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application. In particular, for esthetic
reasons, the six anterior teeth are retracted
as a unit in the lingual technique so as
not to create any space between canines
and lateral incisors. The biomechanics
of using various appliances differs in
lingual appliance as compared to labial
appliance.[1]
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Among the three stages of comprehensive fixed
orthodontic treatment, the second stage, i.e., space closure
is one of the most challenging aspects. The biomechanics
involved in the second phase of orthodontic treatment
is either friction mechanics (en‑masse retraction/sliding
mechanics) or frictionless mechanics (loop mechanics).
Sliding mechanics utilizes minimal archwire bending
and is, therefore, quicker, and offers better sliding of
the wire through the slots, and reactivation with these
mechanics is simple.
In friction mechanics, there are several commonly used
methods for en‑masse retraction, out of which elastomeric
chain and nickel titanium (NiTi) closed coil springs
are commonly used. Elastomeric chain is relatively
consistent in producing tooth movements but has a major
drawback, i.e., rapid decay of forces. To compensate for
this, the initial forces must often be greater than what
is desirable.[2]
Anchorage control plays a pivotal role in the effective
management of orthodontic patients for obtaining
both structural balance and facial esthetics. In recent
years, titanium mini‑implants have gained enormous
popularity in the orthodontic community and are
being considered as absolute sources of orthodontic
anchorage.[3]
The clinical success of a mini‑implant is largely determined
by the manner in which the mechanical stresses are
transferred from the mini‑implant to the surrounding
bone without generating forces of a magnitude that would
jeopardize the longevity of the mini‑implant.[4]
The ﬁnite element method (FEM), a modern tool of
numerical stress analytical technique, has the advantage
of being applicable to solids of irregular geometry
that contain heterogeneous material properties; it also
provides an approximate solution for the response
of the three‑dimensional structures to the applied
external loads under certain boundary conditions.[5] It is
virtually impossible to measure stress accurately around
mini‑implants in vivo and the reactions and interactions
of individual tissues.[6]
Very little data are available in literature depicting the
stress distribution on mini‑implant and bone during
en‑masse retraction; moreover, no study has been
conducted comparing the stress distribution on bone
and the mini‑implant under en‑masse retraction force
in labial and lingual orthodontics in the maxilla, so this
study was undertaken to compare the two techniques
with the help of FEM.

Aim

The aim of this study was to evaluate the stress
distribution on bone and mini‑implants during en‑masse

retraction of maxillary anterior teeth in labial and lingual
orthodontics.

Materials and Methods
The FEM is a numerical procedure used for analyzing
structures and consists of a computer model of a material
or design that is stressed and analyzed for specific
results. FEM uses a complex system of points (nodes) and
elements, which make a grid called as mesh. This mesh
is programmed to contain the material and structural
properties (elastic modulus, Poisson’s ratio, and yield
strength), which define how the structure will react to
certain loading conditions.[7]
Basic steps involved in carrying out FEM are as follows:[8]
1. Preprocessing
a. Construction of the geometric model
b. Conversion of the geometric model into a finite
element model
c. Assembly/material property data representation
d. Defining the boundary conditions
e. Loading configuration
2. Processing
3. Postprocessing.
Separate models were constructed for mini‑implants of
1.5 mm diameter and 8 mm length and 0.019” × 0.025”
stainless steel wire along with 0.022” × 0.025” MBT
brackets and molar tubes in the labial technique. Similarly,
separate models were constructed for mini‑implants of
1.5 mm diameter and 8 mm length and 0.016” × 0.022”
stainless steel wire along with 0.018” × 0.025” STB brackets
and molar tubes in the lingual technique. In the labial
technique, bilaterally, a hook (power arm) of 3 mm length
was placed between the lateral incisor and canine, and
mini‑implants were placed perpendicularly in the bone
between the roots of maxillary second premolar and first
molar 5 mm from the alveolar bone bucally. In the lingual
technique, the mini‑implants were placed perpendicular
to the occlusal plane between the maxillary first and
second molars 5 mm from the gingival margin palatally.
The different structures involved in this study include
alveolar bone, periodontal ligament, teeth, NiTi coil
spring, elastomeric chain, stainless steel archwire,
and hook and titanium mini‑implant. Each structure
has a specific material property. Some of the material
properties used in this study were derived from the
study by Chang et al.,[9] and since the elastomeric chain
is a polyurethane material, as reported by Eliades
et al.,[10] elastomeric chain was given the properties of
polyurethane[11] [Table 1].
After preparation of the two finite element models,
constant retraction forces were applied in each model,
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Table 1: Material properties
Material
Tooth
Periodontal
ligament
Alveolar bone
Bracket
Archwire/hook
Mini‑implant
Elastomeric chain

Young’ s modulus (N/mm2)
2.0×103
6.8×10−2

Poisson’s ratio
0.30
0.49

1.4×103
21.4×103
21.4×103
110×103
0.025×103

0.38
0.30
0.30
0.35
0.5

i.e., 200 g bilaterally from mini‑implant to hook
(power arm) of 3 mm length placed between the lateral
incisor and canine [Figures 1-4].

Results
Stresses (MPa) in the mini‑implant and the alveolar bone
during en‑masse retraction and displacement (mm) of the
anterior teeth were calculated and presented in colorful
bands; eight different colors represented different stress
levels and displacement patterns in the deformed state.

Determination of Von Mises stress in alveolar
bone

Highest stress value of 51.81 MPa in the cortical bone and
4.45MPa in the cancellous bone was [Figures 5 and 6]
seen at bone–mini‑implant interface when the en‑masse
retraction was carried out with the help of elastomeric
chain in the labial technique. Highest stress value of
107.79 MPa in the cortical bone and 3.09 MPa was
[Figures 7 and 8] seen at the bone–mini‑implant interface
when en‑masse retraction was carried out with the help
of elastomeric chain in the lingual technique.

Determination of Von Mises stress in mini‑implant

Highest stress value of 272.71 MPa was seen at the
mini‑implant head followed by lesser amount of stress
value of 121.55 MPa at the mini‑implant neck and
very minimal or no stress value of 30.86 MPa at the
mini‑implant tip, when the en‑masse retraction was
carried out with the help of elastomeric chain in the labial
technique [Figure 9]. Highest stress value of 285.67 MPa
was seen at the mini‑implant head followed by lesser
amount of stress value of 158.72 MPa at the mini‑implant
neck and very minimal or no stress value of 31.77 MPa
at the mini‑implant tip, when en‑masse retraction was
carried out with the help of elastomeric chain in the lingual
technique [Figure 10].

Discussion
Finite element analysis is a computerized numeric
method for solving complex problems by dividing
complex structures into many small interconnected
simple structures. However, it has certain limitations;
132

several assumptions are made in the development of
the model in FEM. The structures in the model are all
assumed to be homogenous and isotropic and to have
linear elasticity.[6]
In the present study, FEM was used to evaluate the stress
distribution on bone and mini‑implants during en‑masse
retraction of the maxillary anterior teeth in labial and
lingual technique.
In this study, the power arm for en‑masse retraction was
placed in between lateral incisor and canine as suggested
by Kim et al.[12] According to them, the application of
retraction force at this position indicates more stable
movement of the anterior teeth than when the power arm
is positioned between the canine and the first premolar.
The mini‑implants used in the labial technique were
1.5 mm in diameter and 8 mm in length and were
placed perpendicular to the inter‑radicular bone in the
region between the second premolar and first molar,
similar to a study carried out by Issa Jasmine et al.[6]
The 90° placement angulation in the bone reduces the
stress concentration, thereby increasing the likelihood
of implant stabilization and providing more stability
to the orthodontic loading.[6,4] As various dimensions
of mini‑implants are available and 1.5 mm diameter
is widely used, a similar diameter mini‑implant has
been used in this study. According to Miyawaki et al.[13]
and Machado,[4] the 1.5 mm diameter mini‑implant can
be successfully used with good stability in the buccal
inter‑radicular bone between the second premolar and
first molar as an anchorage device. The importance of
mini‑implant length has been investigated in several
studies, most of which have concluded that it does
not significantly affect mini‑implant stability.[4,13,14] The
length of the mini‑implant used should be decided
based on the surrounding structures and location of
placement.[4]
The mini‑implants used in the lingual technique were
1.5 mm in diameter and 8 mm in length and placed
inter‑radicularly between the first and second molar,
5 mm–6 mm from gingival margin, and inserted
perpendicular to the occlusal plane as given by Echarri
et al.[15]
The forces exerted on the mini‑implant were 200 g for
both the techniques, which were within the physiologic
limit.
This FEM study was carried out in an attempt to compare
the stresses on the bone and mini‑implant in the labial
and lingual technique, which would make it possible
to determine the underlying biomechanical mechanism
of the mini‑implants and thus provide reliable clinical
usage guidelines.
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Figure 1: Complete finite element model ‑ frontal view (labial technique)

Figure 2: Occlusal view (lingual technique)

Figure 3: Elastomeric chain with a buccal mini‑implant (labial technique)

Figure 4: Elastomeric chain with a palatal mini‑implant in lingual technique

Figure 5: Stress patterns in cortical bone (lateral view) in labial technique

Figure 6: Stress patterns in cancellous bone (lateral view) in labial technique

Figure 7: Stress patterns in cortical bone (occlusal view) in lingual technique

Figure 8: Stress patterns in cancellous bone (occlusal view) in lingual technique

Figure 9: Stress patterns in mini‑implant in labial technique

Due to its mechanical nature, it is important to
understand the mechanical rationale of mini‑implant
usage. It would be difficult to determine the underlying
b iomechanical mechanisms for mini‑implant
applications through an experimental approach
because of the limited measureable mechanical index,
imprecise parameter control, and large variations
among samples. On the other hand, finite element
analysis provides a more manageable and flexible

Figure 10: Stress patterns in mini‑implant in lingual technique

approach for the evaluation of dental biomechanics
than the experimental approach.[16]

Von Mises stresses in bone

Bone tissue is known to remodel its structure in
response to mechanical stress.[17] The clinical success
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of a mini‑implant is largely determined by the manner
in which the mechanical stresses are transferred from
the mini‑implant to the surrounding bone without
generating forces of a magnitude that would jeopardize
the longevity of the mini‑implant. Very low stress levels
around a mini‑implant may result in poor connection
with bone or bone atrophy. On the other hand,
abnormally, high stress concentrations in the supporting
tissues can result in pressure necrosis and subsequently
mini‑implant failure.[4]
The results of this study showed that highest stress
value of 51.81 MPa in the cortical bone and 4.45MPa
in the cancellous bone was seen at bone–mini‑implant
interface when the en‑masse retraction was carried out
in the labial technique and a highest stress value of
107.79 MPa in the cortical bone and 3.09 MPa was seen at
the bone–mini‑implant interface when en‑masse retraction
was carried out in the lingual technique. The stress value
in the cortical bone was higher than that of the cancellous
bone in both the techniques. This is similar to the findings
of Liu et al.,[16] who stated two reasons for this behavior.
First, cortical bone with a higher Young’s modulus resists
more deformation and sustains higher loads than does
cancellous bone. Second, the bending mode, as identified
in the mini‑implant stress, has more effect at the base
support region, as justified by the concentrated high base
stress in the entrance region of the cortex than the rest of
the embedded region, a straighter and less bent region.
All the stress values in the bone are well below the yield
stress of the bone (200 MPa),[4] indicating that the bone
has sufficient strength to resist retraction forces by both
the methods in clinically acceptable range.

Von Mises stresses in mini‑implant

The stresses in mini‑implant showed a variable pattern,
i.e., stresses associated with the lingual technique were
greater (maximum stress was 285.67 MPa at mini‑implant
head, 158.72 MPa at the mini‑implant neck, and 31.77
at the mini‑implant tip) than that in labial technique
(maximum stress was 272.71 MPa at mini‑implant head,
121.55MPa at the miniscrew neck, and 30.86 MPa at the
mini‑implant tip).
According to Singh et al.,[18] the finite element model
neglects the stress produced by the insertion of the
screw and considers only the stresses produced by
horizontal and torsional loads. Hsieh et al.[19] claimed
that stress investigated by finite element analyses could
be considered to act on the bony tissue at a given time
after screw insertion when the viscoelastic phenomena
produced a relaxation of the stress ﬁeld. Gracco et al.[20]
followed the same methodology in their finite element
study, supporting the argument that bony tissue behaves
as a viscoelastic material, which results in relaxation in
134

the stress fields generated by implant insertion. In spite
of these limitations, the finite element predictions in our
investigation are in good agreement with the results of
Dalstra et al.[21] and Gallas et al.,[22] who reported that,
when force is applied perpendicularly to the long axis of
the implant, the maximum stresses were located around
the neck of the implant at the bone–implant interface.
The increased stress and displacement values obtained
at the eye of the mini‑implant might be explained by the
reduced bulk (quantity) of the material in this region.
According to Melsen,[23] if an Allen wrench is used
for insertion and removal, the hole at the center of the
screw, which weakens the neck, might cause the screw to
fracture and suggested the use of a slotted head instead
of a hollow one to prevent the screw from breaking at
this region.
Similar to the bone stresses, the stress values in the
mini‑implant were also below the yield stress of
titanium (692 MPa),[4] indicating that the mini‑implant
has sufficient strength to resist retraction forces in both
the methods.
According to Mathew et al.,[24] there are many clinical and
biomechanical differences between the lingual and the
labial orthodontic techniques. These can be attributed
to many factors such as difference in the position of
brackets, reduced arch perimeter, and variations in the
lingual anatomy. These differences between the two
techniques do influence the movement of the teeth. The
stress exerted by the lingual bracket system is always
greater than that generated by the labial appliance,
except at the molars. This was due to the smaller
inter‑bracket distance in the anterior segment, which
results in a greater load on the teeth even if an undersized
archwire is used.[1]
In this study, the stresses on the mini‑implant and the
bone were higher in the lingual technique as compared
to the labial technique.

Conclusions
The Von Mises stresses in the bone and mini‑implant
were significantly higher in the lingual technique as
compared to the labial technique, and the stresses
were concentrated more in the cortical bone than the
cancellous bone and were higher at the mini‑implant
head compared to the rest of the mini‑implant body in
both the techniques. The variations in stress patterns
in the bone and the mini‑implant in the labial and
lingual technique could be the result of difference in the
inter‑bracket distance, point of force application, and its
location to the center of resistance of the dentition.
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ABSTRACT
Endo –perio lesions are the lesions affecting both the pulp and the periodontium individually or combined in the same tooth. They are interrelated
by various pathways like apical foramen, lateral canals, dentinal tubules which can result into the spread of disease from one tissue to another and
have differing pathogenesis, making it necessary for the clinicians to have a complete understanding about the disease process for the successful
diagnosis and treatment of the involved lesions. The aim was to evaluate the bacterial proﬁle in endodontic- periodontal lesions and to assess
antibiotic susceptibility to the four antibiotics namely Augmentin, Doxycycline, Oﬂoxacin+ornidazole, Cefotaxime.

KEYWORDS
Endo-perio lesions, microbial culture, Antibiotic susceptibility.
INTRODUCTION
The tooth with its pulp and the supporting periodontal tissues should be
observed as one biologic unit. The tissues from which the tooth is
formed includes ectoderm and ectomesenchyme. The proliferation of
these ectomesenchymal cells results in the formation of dental papilla
and dental follicle which are the precursors of periodontium and the
pulp respectively.
There is a close interrelationship between the pulp and the
periodontium embryonically, functionally and anatomically which
inﬂuences each other during health, function and disease. The
anatomic connections are established as a result of embryonic
development which exists for the whole of life. Thus, the disease
affecting one tissue may cause involvement of the other through its
communication via the apical foramen, accessory/lateral canals and
dentinal tubules.

AIM OF THE STUDY
To evaluate the bacterial proﬁle in endodontic- periodontal lesions.
OBJECTIVES OF THE STUDY
To evaluate the presence of Porphyromonas gingivalis,
Bacteroides forsythus,
Porphyromonas endodontalis &
Prevotella intermedia in primary periodontal lesions, primary
endodontic lesions and true combined lesions.
Ÿ To evaluate & isolate unknown species in the above groups.
Ÿ To evaluate antibiotic sensitivity to the combination of
amoxicillin+clavulanic acid , Oﬂoxacin+Ornidazole,
Doxycycline & Cefotaxime.
Ÿ

Although the relationship between the pulp and the periodontium is
studied extensively over time, it is still a topic of debate and discussion,
accounting for more than 50% of the tooth mortality.

MATERIALS AND METHODS:
SAMPLE SIZE AND METHOD OF DATA COLLECTION:
The sample size included 75 subjects, with the age group between 2545 years, and were divided into three and both plaque and root canal
samples were collected from a single involved tooth of the same
subject. Each group consisted of 25 subjects.

Various causes for the disease involvement of the endodontic and the
periodontal tissues include etiologic factors like bacteria, viruses,
fungi, as well as the contributing factors like trauma, perforation, root
resorption and dental malformation.

Group 1 : Primary periodontal group ( n= 25)
Group 2 : Primary endodontic group (n=25)
Group 3a : True combined periodontal group
Group 3b : True combined endodontic group

Microbiology of the endo-perio lesions is a diverse one. Bacterial
association between the endo-perio lesions is still under debate,
despite of the established anatomic interrelationship, thus making it
important for us to have an adequate knowledge about the diverse
population of bacteria involved in the endodontic periodontal lesions.

The subjects were clinically examined for the periodontal &
endodontic conditions and the data was recorded. Prior to starting the
study, a written informed consent was obtained from all the study
participants.

In the present study microorganisms were detected by utilizing two
culture media. Depending upon the various etiologic factors and
communicating pathways between endodontium and the
periodontium, the nature of the lesions may vary and treatment plan
may involve root canal treatment, scaling and root planning,
regenerative therapy etc. Though mechanical therapy remains the
main treatment modality, it may not be a success in all clinical
scenarios, leading to the need for systemic antimicrobial therapy.
Systemic antimicrobial agents may have major impact in the areas
beyond the reach of instrumentation and they also help in preventing
recolonization and reorganization of the dental bioﬁlm.

INCLUSION AND THE EXCLUSION CRITERIA FOR THE
STUDY GROUPS INCLUDED:
GROUP 1: Primary Periodontal group
Inclusion criteria
A minimum compliment of 20 teeth, Bleeding index score of ≥ 2,
Pocket probing depth of ≥ 6mm, Clinical attachment level of ≥ 4mm

Hence the present study aims at evaluating the bacterial proﬁle
involved in endodontic periodontal lesions along with its susceptibility
to commonly used antibiotics in dental practice.

Figure 1: clinical and radiographic picture of endoperio lesion

Group 3 (n=25)

Exclusion creiteria
No periodontal treatment in last six months& should not be on any
systemic antibiotic therapy over last six months, smokers and patient
consuming tobacco in any other forms, history of any systemic
diseases, pregnant & lactating mothers.
GROUP 2: Primary endodontic group
Inclusion criteria: Irreversible pulpitis, apical Periodontitis, non
vital teeth, periapical radiolucencies suggestive of apical abscess,
periapical granulomas & cyst. Diameter of periapical lesion ≤ 1 cms.
Exclusion creiteria: Periapical radiolucency ≥1 cms, root fracture,
root resorption ( internal or external), periodontal pathology
GROUP 3 : True combined group
Inclusion criteria
Tooth should have an endodontic lesion as well as a periodontal lesion
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initiating separately and then meeting together. The other criteria were
the same as prescribed for group 1 & 2
Exclusion creiteria
Were the same as that for group 1 & 2
PROCEDURE:
Collection of saliva
All participants were refrained from eating and drinking 2 hrs before
saliva collection. After rinsing the mouth thoroughly with water and to
spit the saliva directly into the saliva collecting tube (50 ml of
centrifuge tube). Saliva samples were immediately placed on ice bag
for transport to the laboratory followed by centrifuging at 2,600g for 10
mins to spin down large debris & eukaryotic cells. The supernatant was
mixed from all the samples which was referred to as pooled saliva and
was stored at -80 degree Celsius which was used throughout the study.

Figure 2. saliva collection
Collection of root canal microbial samples:
Involved tooth was isolated with rubber dam & disinfected with
30% hydrogen peroxide & 5% iodine tincture for 60 seconds. After
administering local anesthesia the pulp chamber was opened
aseptically with sterile high speed carbide bur with sterile saline
irrigation. A sterile K ﬁle was than introduced into the canal. The
handle of K ﬁle was cut off with a diamond bur without water and
the instrument was then transferred into the tube containing
reduced transport ﬂuid. Then two sterile paper points (size 20)
were inserted into the same canal separately & retained in position
for 1 min. The paper points were immediately placed in tube
containing reduced transport ﬂuid & immediately transported to
the Basic Science Research laboratory.

Ÿ

Figure 3: Collection of endodontic sample
Collection of the periodontal plaque samples:
Supragingival plaque was removed & sterile cotton roll was inserted
into the vestibule to prevent saliva from disturbing the sampling
process. Subgingival plaque samples were taken at selected sites by
inserting Gracey curette into the bottom of the deepest periodontal
pocket. The curette was removed & transferred to the tube containing
reduced transport ﬂuid which was the transported to the laboratory
immediately.
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After 5-7 days the bacteria grown on the culture were identiﬁed
with their phenotypic characteristics. Carbohydrate utilization test
was performed for identiﬁcation of the microorganisms.
Antibiotic sensitivity test was done for organisms isolated from
the endo-perio lesions by microbroth dilution method for
estimation of minimum inhibitory concentration.

Figure 5: culture plates
RESULTS AND OBSERVATIONS
Table 1: SBI, PPD and CAL scores in four groups (1, 2, 3a, 3b)
Variables Groups Mean Std.
Std. 95% CI for Mean
Deviation Error Lower Upper
Bound Bound
SBI
Group 1 3.88 0.52
0.10 3.67
4.10
Group 2 1.67 0.53
0.11 1.46
1.89
Group 3a 1.94 0.53
0.11 1.72
2.16
Group 3b 1.95 0.55
0.11 1.72
2.17
PPD
Group 1 6.42 0.52
0.10 6.20
6.63
Group 2 2.46 0.99
0.20 2.05
2.87
Group 3a 2.89 0.60
0.12 2.64
3.14
Group 3b 2.89 0.59
0.12 2.64
3.13
CAL
Group 1 6.23 0.47
0.09 6.04
6.42
Group 2 0.65 1.23
0.25 0.15
1.16
Group 3a 2.37 0.52
0.10 2.16
2.59
Group 3b 2.42 0.46
0.09 2.24
2.61
Table 2: Comparison of four groups (Group 1, Group 2 , Group 3a,
Group3b) with respect to organisms present
Organis
ms
ND
B.forsyt
hus
P.endod
ontalis

Group %
1
3
12.0
5
20.0

Group %
2
0
0.0
0
0.0

Group %
3a
6
24.0
4
16.0

1

4.0

1

4.0

3

12.0 1

4.0

6

4.0

0

0.0

3

12.0 2

8.0

3

P.endod 1
ontalis
&
P.gingiv
alis
P.gingiv 13
alis
P.gingiv 1
alis &
B.forsyt
hia
P.interm 0
edia
P.interm 1
edia &
B.forsyt
hus
Total
25

Group %
Total
3b
24.0 15
6
0
0.0 9

52.0 13

52.0 8

32.0 13

52.0 47

4.0

0

0.0

1

4.0

0

0.0

2

0.0

11

44.0 0

0.0

2

8.0

13

4.0

0

0.0

0.0

1

4.0

2

100.0 25

0

100.0 25

100.0 25

100.0 100

Figure 4: collection of periodontal sample
MICROBIOLOGICAL PROCEDURE:
After collecting the samples from the root canal and the periodontal
pocket , vortexing was done , following which samples were cultured
using:
1) Blood agar with hemin & vitamin K
2) SHI medium with saliva pooled & sterilized
Ÿ

Both these culture media were incubated anaerobically for 5-7
days in anaerobic chamber with 5% CO2 at 37 degree Celsius.
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Figure 6- coamprison of four groups (1, 2, 3, 4) with respect to
augmentin, Doxycycline, O2 and Cefotaxime (in 103 µglml) scores
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1.
2.
3.

4.

SBI, PPD & CAL scores were predominantly higher in primary
periodontal group and secondary endodontic lesions.
Periodontal pathogens namely P. gingivalis can be isolated from
root canals and endodontic pathogens like P.endodontalis can be
isolated from periodontal pockets.
All the bacteria assessed showed sensitivity to Augmentin
Doxycycline, Oﬂoxacin+ornidazole and Cefotaxime. However a
combination therapy would be the treatment of choice in the
management of endo-perio lesions
In this study, on culturing the samples unknown species were not
isolated.

DISCUSSION
Endodontic and periodontal problems perhaps account for a majority
of complaints that patients report to a dental operatory with.
Sometimes they may appear to occur concomitantly or at times be
coexisting as separate entities. They often pose treatment dilemmas to
the clinician as well as at times are refractory to the common treatment
methodologies. Therefore we decided to explore the microbial
proﬁles of these endo-perio lesions and also assess their antibiotic
susceptibility to the commonly used antibiotics and antimicrobials in
day to day dental practice.
SBI score was recorded in Group 1 and was statistically signiﬁcant
(p=0.0001) when compared to Groups 2,3a and 3b on an intergroup
comparison basis. This can be correlated with the higher incidence of
P. gingivalis (52% ) and B. forsythus (20%) in this group which are
predominantly the red complex bacteria. However the presence of
52% levels of P. gingivalis in the primary endodontic lesion group
(Group 2) is a salient feature and indicates the bidirectional movement
of the red complex bacteria in endo-perio lesions Therefore the
endodontic and the periopathogenic microﬂora may be acting in
synergy when it comes to the cumulative destruction that occurs in
endo-perio lesions. This is also endorsed by the higher incidence of
pocket probing depth PPD in Group 1 when both inter group and intra
group comparisons were made. It can be therefore inferred that
endodontic bacteria may also contribute to the destructive mechanisms
in a pre-existent periodontal infection, however whether the converse
happens is unclear.
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When CAL were compared, the primary periodontal group showed the
highest value which was statistically signiﬁcant when compared to the
other groups. This can be again deﬁned by the predominant presence of
red complex periodontal pathogens that are primarily proteolytic in
nature and bring about connective tissue destruction. It is however
surprising to note that Groups 3a and 3b showed greater CAL loss
compared to Group 2. This endorses the fact that endodontic pathogens
in them can induce and bring about greater connective tissue
destruction when there is pre-existent periodontal disease. However
the same does not hold true for Group 2 where the periodontal
pathogens cannot cause increased CAL loss in the presence of a preexistent endodontic lesions.
With respect to antibiotic sensitivity, Group 1 had a greater sensitivity
towards Augmentin and Doxycycline when compared to
Oﬂoxacin+ornidazole and Cefotaxime. However it was sensitive to the
latter drugs as well. The lesions of Group 2 tended to be more sensitive
to Oﬂoxacin+ornidazole combination and Cefotaxime when
compared to the other groups. This can be attributed to the
predominantly anaerobic gram negative ﬂora that is seen to occur in
primary endodontic lesions. However, since there is an interdispersion
of ﬂora between the endodontic and periodontal compartments in
combined lesions one needs to take into consideration the preference
for usage of an antibiotic combination rather than single drug therapy
to avoid recurrence as well as drug resistance in endo –perio lesions.
Thus we can safely infer that endodontic ﬂora does inﬂuence the
severity of destruction in pre existent periodontal disease but the vice
versa may not occur. There is a deﬁnitive migratory process between
the two spaces when overall microbial proﬁles for the various endoperio lesions are evaluated. Furthermore the possibility of causation of
the lesions independently by different pathogens and newer niches of
colonization needs to be explored in the future, as well as evaluation of
their sensitivity to combination drug therapy should help the clinician
in management of such cases.
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Abstract:
Background: The aim of the study was to evaluate the anti‑inflammatory effect of chorion as a barrier membrane
in periodontal pocket therapy by assessing interleukin‑11 (IL‑11) level in gingival crevicular fluid (GCF).
Materials and Methods: The study was a randomized, controlled, single‑blind clinical trial with split‑mouth
design. In each patient, two sites in two quadrants were selected and randomly allocated in Group 1 (flap surgery)
and Group 2 (flap surgery + chorion membrane placement). After Phase 1 therapy, clinical and biochemical
parameters were recorded at baseline and at 4 weeks. Plaque index (PI), sulcus bleeding index (SBI), probing
pocket depth (PPD), clinical attachment level (CAL), and IL‑11 in GCF were assessed. GCF was collected using
microcapillary tubes. IL‑11 was assayed in GCF with ELISA kit (Genxbio®). Results: At baseline, the clinical and
the biochemical parameters were similar in both the groups. Intragroup comparison revealed statistically significant
decrease in all clinical and biochemical parameters in Group 1 (P < 0.001) and Group 2 (P < 0.001). Intergroup
comparison showed statistically significant decrease in SBI (P = 0.004), PPD (P = 0.004), CAL (P = 0.013), and
IL‑11 (P = 0.006) in Group 2 compared to Group 1 at 4 weeks. However, PI did not show any statistically significant
difference on intergroup comparison. Conclusion: Adjunctive use of chorion membrane in flap surgery provides an
additive anti‑inflammatory effect along with improvement in clinical outcomes enhancing the long‑term prognosis.
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INTRODUCTION

A

mniotic membranes have been used for
various purposes in the field of medicine
since 100 years. Amniotic membrane comprises
amnion and chorion tissues where amnion is
thin and chorion is 4 times thicker containing
various cytokines and growth factors. Thickness
of the chorion is responsible for its higher content
of growth factors and cytokine than amnion.
According to studies, fresh and dehydrated
chorion has greater growth factor and cytokine
load compared to fresh and dehydrated
amnion.[1] Thus, chorion membrane may aid in
better reduction of inflammation.
Chorion membrane is a well‑tolerated,
biodegradable membrane. It is widely used
since they are bestowed with property of
being immune privileged. Its antimicrobial
and antibacterial properties are well known. In
periodontics, chorion membrane has been used
in the treatment of furcation defects, infrabony
defects, and gingival soft‑tissue coverage. [2,3]
However, to the best of our knowledge, there have
been no studies assessing the anti‑inflammatory
effect of chorion membrane in periodontal
therapy.

© 2018 Indian Society of Periodontology | Published by Wolters Kluwer - Medknow

Thus, the study was aimed to evaluate
the anti‑inflammatory effect of chorion as
a barrier membrane in periodontal pocket
therapy by assessing interleukin‑11 (IL‑11)
in gingival crevicular fluid (GCF). IL‑11 is an
immunoregulatory, pleiotropic cytokine produced
by various stromal cells, including fibroblasts,
epithelial cells, and osteoblasts which can be
detected in GCF.[4] IL‑11 has the potential to
downregulate several pro‑inflammatory mediators
and thereby reducing inflammation. Thus, it is a
promising marker of inflammation.[5] IL‑11 can be
assessed in GCF which is regarded as the window
for analysis of markers of inflammation.
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MATERIALS AND METHODS
Patient selection
A total of 10 patients diagnosed as having severe chronic
periodontitis were selected for the study.[6] The inclusion and
exclusion criteria for the study were as follows:
Inclusion criteria
1. Patients with chronic periodontitis within the age group of
25–45 years
2. Patients with at least two teeth on each side of the quadrant
probing pocket depth (PPD) of ≥6 mm
3. Radiographic evidence of bone loss.
Exclusion criteria
1. Patients who had undergone any kind of periodontal
treatment during the past 6 months
2. Patients on antibiotics or immunosuppressant medication
6 months before the study
3. Chronic smokers, alcoholics, and smokeless tobacco users
4. Patients with systemic disease that could influence
periodontal outcome
5. Pregnant and lactating women.
The study was a randomized controlled, single‑blind clinical
trial with split‑mouth design, wherein from each patient,
two sites were selected in two quadrants and the sites were
randomly divided into test and control groups by flipping a
coin.
1. Group 1 (control) – Modified flap operation
2. Group 2 (test) – Modified flap operation in conjunction with
chorion membrane placement.
An informed consent was taken from patients after explaining
the procedure in their own language. The ethical clearance was
obtained from the Institutional Ethical Committee. The surgical
procedure was performed by the single examiner. The chorion
membrane was obtained from Tissue Bank of Tata Memorial
Hospital, Mumbai, India.
Presurgical procedure
All the 10 patients received the initial therapy consisting of
scaling and root planing. After completion of Phase 1 therapy,
the following clinical and biochemical parameters were
recorded at baseline and at 4 weeks:
1. Plaque index (PI)[7]
2. Sulcus bleeding index (SBI)[8]
3. PPD
4. Clinical attachment level (CAL)
5. IL‑11 in GCF.
Collection of gingival crevicular fluid
The participants were seated comfortably in an upright
position in the dental chair. Absorbent cotton rolls and a
saliva ejector were used to maintain isolation during the GCF
collection. The calibrated microcapillary tube (0–5 μL) was
placed extrasulcular, and a standardized volume of 2–3 μL
was collected [Figure 1]. The microcapillary tubes which
were contaminated with blood or inadequate volume of
fluid were discarded. After collection of GCF from both the
sites, GCF was transferred in sterilized microcentrifuge tubes
(Eppendorf tubes) containing 100 µl of phosphate‑buffered
434

saline. The samples were stored at −80°C until they were
assayed for IL‑11. The samples were transported in ice
packs to the Department of Clinical Biochemistry, K.L.E. ’s
Dr. Prabhakar Kore Hospital and Medical Research Centre,
Belagavi, where they were assayed for IL‑11with ELISA kit.
(Genxbio®) [Figure 2].
Periodontal pocket therapy
The periodontal pocket therapy was performed with the
administration of local anesthesia. Following the incisions, a
mucoperiosteal flap was reflected [Figures 3 and 4a]. Thorough
root planing and degranulation was done using appropriate
site‑specific curettes. The chorion membrane [Figure 4b]
was trimmed to appropriate size and adapted over the
alveolar bone extending from the base of the flap reflection
to the alveolar crest on buccal and lingual aspects [Figure 4c].
Flap was repositioned and sutured by interrupted suture
technique [Figure 4d]. The periodontal dressing was placed. In
the Group 1, all surgical procedures were identical except no
membrane was placed [Figure 5a and b]. All patients received
postoperative instructions and were prescribed antibiotics and
analgesics. The periodontal dressing and sutures were removed
7 days postsurgery. The patients were recalled at 4 weeks to
assess clinical and biochemical parameters.[9]
Statistical analysis
Wilcoxon signed‑rank test was used to assess the significance
within each group. Mann–Whitney U‑test was applied to
analyze the intergroup significance.

RESULTS
The baseline clinical parameters in Group 1 and Group 2 are
depicted Tables 1 and 2. Baseline values were similar in both the
groups as depicted in Table 3. Intragroup comparison revealed
statistically significant decrease in all clinical parameters
in Group 1 (P < 0.001) and Group 2 (P < 0.001) at 4 weeks
[Tables 1 and 2].
Table 1: Intragroup comparison of clinical and
biochemical parameters in Group 1
PI
SBI
PPD
CAL
IL‑11

Baseline

4 weeks

Intragroup

2.09±0.23
3.52±0.46
6.10±0.87
6.60±0.84
70.00±6.34

1.03±0.18
0.64±0.42
3.70±0.67
4.20±0.63
104.70±9.04

0.002*
0.002*
0.002*
0.002*
0.002*

*P<0.05 is statistically significant. PI – Plaque index; SBI – Sulcus bleeding
index; PPD – Probing pocket depth; CAL – Clinical attachment level;
IL‑11 – Interleukin‑11

Table 2: Intragroup comparison of clinical and
biochemical parameters in Group 2
PI
SBI
PPD
CAL
IL‑11

Baseline

4 weeks

Intragroup

2.10±0.23
3.60±0.41
6.20±1.03
6.50±0.84
73.30±5.9

0.989±0.203
0.10±0.21
2.90±0.56
3.20±0.63
119.00±8.73

0.002*
0.002*
0.002*
0.002*
0.002*

*P<0.05 is statistically significant. PI – Plaque index; SBI – Sulcus bleeding
index; PPD – Probing pocket depth; CAL – Clinical Attachment Level;
IL‑11 – Interleukin‑11
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Figure 2: ELISA microplate for interleukin-11

Figure 1: Collection of gingival crevicular fluid with a microcapillary tube

a

b

c

d
Figure 4: (a) Full-thickness flap reflected at 16 and 17 in Group 2; (b) chorion
membrane; (c) chorion membrane placed at 16 and 17 in Group 2; (d) sutures
placed at 16 and 17 in Group 2

Figure 3: Preoperative split-mouth: Group 1 – 46 and 47; Group 2 – 16 and 17

Intergroup comparison at baseline showed that IL‑11 values
were similar for both the groups as shown in Table 3.
Intergroup comparison at 4 weeks showed statistically
significant increase (P = 0.006) in IL‑11 levels in the Group 2
compared to Group 1 as depicted in Table 4.

DISCUSSION

a

b
Figure 5: (a) Full-thickness flap reflected at 46 and 47 in Group 1; (b) sutures
placed at 46 and 47 in Group 1

Intergroup comparison showed statistically significant
decrease in SBI (P = 0.004), PPD (P = 0.004), and CAL (P = 0.013)
in Group 2 compared to Group 1 at 4 weeks [Table 4]. However,
PI did not show statistically significant difference on intergroup
comparison at 4 weeks (P = 0.850).
Biochemical parameter
The baseline biochemical parameter in Group 1 and Group 2
is depicted Tables 1 and 2. Baseline values were similar
in both the groups as depicted in Table 3. Intragroup
comparison showed statistically significant increase in levels
of IL‑11 in Group 1 (P < 0.001) and Group 2 (P < 0.001) at
4 weeks [Tables 1 and 2].

The main goal of periodontal treatment is to eliminate
inflammatory processes in order to arrest the progression of the
disease and keep the dentition in a state of the health. To the
best of our knowledge, among various treatment modalities in
periodontal treatment, this is the first clinical study assessing
the anti‑inflammatory effects of chorion membrane on
periodontal tissues by assessing IL‑11 levels in GCF.
There are studies which have investigated levels of IL‑11 in
GCF or gingival tissues of the periodontitis patients where it
was observed that its levels were decreased in patients with
chronic periodontitis.[4] Yücel et al. also reported decreased
levels of IL‑11 in chronic periodontitis compared to gingivitis
or healthy patients.[10] IL‑11 acts as a key mediator in preventing
progression of inflammation and induces the osteoblastic
differentiation in vitro and in vivo. This shows that there is a
predictive role of IL‑11 in periodontitis.
In the present study, after Phase I therapy, in Group 1, the
baseline IL-11 value (70.00 ± 6.34) increased to 104.70 ± 9.04
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Table 3: Intergroup comparison of clinical and
biochemical parameters at baseline
PI
SBI
PPD
CAL
IL‑11

Group 1

Group 2

Intergroup

2.09±0.23
3.52±0.46
6.10±0.87
6.60±0.84
70.00±6.34

2.10±0.23
3.60±0.41
6.20±1.03
6.50±0.84
73.30±5.9

0.970
0.753
0.874
0.745
0.211

PI – Plaque index; SBI – Sulcus bleeding index; PPD – Probing pocket
depth; CAL – Clinical attachment level; IL‑11 – Interleukin‑11

Table 4: Intergroup comparison of clinical and
biochemical parameters at 4 weeks
PI
SBI
PPD
CAL
IL‑11

Group 1

Group 2

Intergroup

1.03±0.18
0.64±0.42
3.70±0.67
4.20±0.63
104.70±9.04

0.989±0.203
0.10±0.21
2.90±0.56
3.20±0.63
119.00±8.73

0.850
0.004*
0.013*
0.004*
0.006*

*P<0.05 is statistically significant. PI – Plaque Index; SBI – Sulcus Bleeding
Index; PPD – Probing Pocket Depth; CAL – Clinical Attachment Level;
IL‑11 – Interleukin‑11

at 4 weeks after flap surgery, suggesting that IL‑11 increased
with decrease in inflammation [Table 1]. In Group 2, the
baseline value (73.30 ± 5.9) increased to 119.00 ± 8.73 after
4 weeks [Table 2]. Addition of chorion membrane as an adjunct
to flap surgery significantly raised the IL‑11 levels in Group 2
compared to Group 1 (P = 0.006).
Chorion membrane decreases influx of inflammatory cells
to the wound area and consequently reduces inflammatory
mediators by serving as a barrier. The chorion tissue contains
tissue inhibitors of metalloproteinases which suppress matrix
metalloproteinases and transforming growth factor‑beta.
Two very potent pro‑inflammatory mediators, IL‑1α and
IL‑1β, are suppressed by matrix of stroma of chorion
tissue.[11] The chemokines and cytokines can directly affect
the T‑cells, B‑cells, and natural killer cells and thus may
modulate inflammation.[12] Hence, these proteins present in the
chorion membrane lead to suppression of inflammation and
collagenous degradation.[12] IL‑10 and IL‑1 receptor antagonists
expressed in chorion tissue suppress the inflammatory process
by their own mechanism.[13]
These mechanisms explain the statistically significant increase
in IL‑11 and decrease in SBI scores when chorion membrane
was used as an adjunct to flap surgery even though the plaque
scores in both the groups at 4 weeks did not show statistical
significant difference [Table 4].
The chorion membrane histologically consists of the following
layers: reticular, basement membrane, and trophoblasts.
This reticular layer of chorion membrane contains collagen
Types I, III, IV, V, VI, and VII along with proteoglycans. In
basement membrane, collagen Type IV, fibronectins, and
laminins are present. Immunohistochemical staining analysis
of chorion membranes showed intense concentrations of
laminin and laminin‑5 throughout the barrier which is of
particular importance due to its high affinity for binding
gingival epithelial cells for better adaptation to the root
436

surface.[14,15] These characteristics may have contributed in
better PPD reduction and CAL gain in the Group 2 [Table 4].
Johnson et al. reported the decrease in the IL‑11 in the
periodontal pockets that were deeper than 6 mm and higher in
pocket with <3 mm and healthy tissues.[4] In the present study,
increase in the IL‑11 along with PD reduction is in accordance
with the study by Johnson et al.[4]
The chorion membrane has numerous advantages owing
to its structure and composition. Moreover, the membrane
when placed is dry and quickly hydrates with blood,
becomes very pliable, and closely adapts to the contours of
the underlying alveolar bone. It is self‑adherent in nature
and does not need to be fixed into place using sutures. It
is resorbable, avoiding secondary surgical intervention for
its removal.

CONCLUSION
Thus, within the limits of our study, it is suggested that
adjunctive use of chorion membrane during periodontal
pocket therapy provided an additive anti‑inflammatory effect
along with improvement in clinical outcomes enhancing the
long‑term prognosis. However, further long‑term studies with
larger sample size for varied anti‑inflammatory markers need
to be evaluated.
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Abstract:
Malignant melanoma is the most aggressive form of skin cancer, with a high mortality rate. The current
chemotherapies have a relatively low success rate due to the development of multidrug resistance and
side effects. Hence,   there is need of discovering new compounds that are safe and more effective
against melanoma to improve the efficiency and to lower the treatment cost for cancer care. Melanoma
chemoprevention with natural herbal phytoconstituents is an emerging strategy to prevent, cure, or
treat melanoma. This review summarizes the latest research in melanoma chemoprevention and
treatment using the herbal phytoconstituents. Relevant mechanisms involved in the pharmacological
effects of these phytochemical are discussed. Phytoconstituents that are discussed in this review
are carotenoids, flavonoids, some polyphenols, piperine alkaloid, and sulforaphane having high
anticancer potential mostly to be used for the treatment of melanoma.
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elanoma is the most fatal kind of skin
cancer which is a malignant tumor
that originates from melanocytes and
especially involves the skin [Figure 1]. Apart
from the skin, melanomas can also found
in the eyes and meninges and on various
mucosal surfaces. Usually, melanomas
are pigmented and amelanotic. Even
the small tumors can have a tendency to
metastasize and thus lead to an unfavorable
prognosis. The death rate associated with
melanoma is 90% which can be related with
cutaneous tumors.[1,2] Melanoma incidence
is going to be increased worldwide in
the White populations with excessive
sun exposure. In the USA, about 76,380
new cases of melanoma were diagnosed
in 2016. [3] Approximately 132,000 cases
of melanoma and over 2 million cases of
nonmelanoma are diagnosed worldwide
This is an open access article distributed under the terms of the
Creative Commons Attribution-NonCommercial-ShareAlike 3.0
License, which allows others to remix, tweak, and build upon the
work non-commercially, as long as the author is credited and the
new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com

every year. The diagnosis for skin cancer
throughout the world is one in every three
cancers.[4] Worldwide, about 55,000 deaths
were estimated in 2012.[5]
Ultraviolet irradiation is the most important
exogenous factor for melanoma, particularly
intermittent sun exposure. [6] Malignant
melanoma is most common among the
White‑skinned peoples than Black, Asian,
or Hispanic population. The White‑skinned
people have approximately 10 times greater
risk of developing melanoma.[7] However,
in the plantar malignant melanoma, it was
found that melanoma incidence is equal in
both the White and Black population.[8] In
India, malignant melanoma is not common
and its incidence rate is <0.5%.[9]
The current clinical approach and therapy
selected for cutaneous melanoma are
surgery, chemotherapy or immunotherapy,
and/or the combination of the two.
Unfortunately, attempts made for improving
the survival by surgically removing  lymph
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medicines to optimize dosages for the intended route of
administration and to design the most effective dosage
forms, has become essential.[18]

Phytoconstituents Showing Activity for
Melanoma

Figure 1: Melanoma tumor development in the skin

nodes can result in no overall survival benefits.[10] Other
than surgery, there are two major alternatives for the
management of melanoma such as chemotherapy and
immunotherapy. Although the current chemotherapies
have their advantages, they are either not effective
enough or cause serious side effects and toxicity. In
the randomized experiments to date for melanoma, it
has been reported that no single drug or combination
of therapies is superior to existing drugs.[11] Therefore,
there is need for herbal drugs which can offer improved
efficacy over existing chemotherapy, in melanoma
therapy.

Need of natural herbal products

Development of multidrug resistance and severe
adverse effects is the main problem that exists with
chemotherapeutic agents. Some of the methods by which
melanoma cells can develop resistant to chemotherapeutic
agents are drug efflux systems, amplification of drug
targets, or changes in drug kinetics.[12‑14] To overcome
drug resistance, different strategies have been attempted,
such as use of nanoparticles, liposomes, and micellar
drug delivery vehicles, with some reported successes.[14]
The adverse effects, side effects, and multidrug resistance
of cancer chemotherapy can be treated symptomatically,
but in some instances, some secondary treatments may
be very toxic, which is unacceptable to some cancer
patients.[15‑17]
Because of the drawbacks associated with conventional
cancer chemotherapies, interest has been grown for
natural therapies.   Different phytochemical compounds
obtained from the extracts of plant roots, bulbs, barks,
leaves, stems, and others have shown promising potential
as anticancer drugs or for serving as lead compounds
in the synthesis of new drugs. The main limiting
factor for natural products and traditional medicines
is the different preparation method. Apart from that
chemical composition, dosage determination, dose
adjustment, and suitable route of administration are also
important factors for the herbal medicines.   Although
much research on the compounds of natural origin
is required to produce new drug products for which
research, specifically aimed at naturally derived
4

Phytoconstituents exerts different types of
immunomodulatory, anti‑inflammatory, and antioxidant
properties, but generally, they have the highest
potential of exerting chemopreventive action in
melanoma.[19] Number of research has been done to
find out the correlation between antioxidant properties
and anticancer activity of these phytoconstituents.
No strong evidence has been found related with such
a correlation still, but the antioxidant potential of a
phytoconstituent is being regarded as an indication for
potential anticancer activity.[20,21] Phytoconstituents such
as carotenoids, flavonoids, and terpenoids having high
anticancer potential can be used for the treatment of
melanoma [Figure 2].[22‑24]

Flavonoids

Flavonoids are pigmentary compounds which exist in
plants. Structurally, flavonoids contain two benzene
rings which are connected through a linear carbon chain
and an aromatic chromophore.[25] Flavonoids include
flavones, flavanones, isoflavones, anthocyanins, and
flavan‑3‑ols (catechins). Figure 3 describes the chemical
structures of some flavonoids which exhibit anticancer
activities.

Epigallocatechin‑3‑gallate

The catechin epigallocatechin‑3‑gallate (EGCG) is one
of the main flavonoid compounds found in green tea
which has been received enormous pharmacological
attention because of its potential benefits to health. EGCG
possess anti‑inflammatory, antioxidant, antimutagenic,
and anticarcinogenic properties.[26‑28]
It has been reported that EGCG has the capacity to induce
apoptosis and cell cycle arrest in melanoma cells, either
alone or in combination with vorinostat in vitro.[29,30] For
the melanoma treatment, a combination strategy with
interferon has shown synergistic antiproliferative effects
in both in vitro and in vivo studies.[31] Different mechanisms
by which EGCG has shown effects include upregulation
of Bcl‑2‑associated X protein, downregulation of
apoptosis‑inhibiting proteins, cell survival‑promoting
proteins, a pro‑apoptosis protein, activation of
caspases‑3, ‑7, and ‑9, and through the induction
of tumor suppressor proteins. [32,33] EGCG showed
pro‑apoptotic activity, selective toward melanoma cells
and not toward the normal melanocytes.[33] Development
of EGCG into a practical therapeutic agent may
require an interdisciplinary approach to modify EGCG
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Figure 2: Classification of phytoconstituents

the most abundant and important dietary flavonoids
present in the human diet.[36] The quercetin derivatives
are commonly found in many fruits and vegetables, such
as red onions, apples, berries, parsley, olive oil, cocoa,
citrus fruits, tea, and red wine.[37,38]
The mechanism by which quercetin had shown activity
against melanoma at low concentrations by affecting
cell viability and at higher concentrations by inducing
apoptosis.[39] It was reported that in murine melanoma
cells, quercetin induced apoptosis by diminishing the
expression of B‑cell lymphoma 2 and increasing the
effectiveness of caspase‑3 activity.[40] The recent study
has reported that the quercetin activity for melanoma
may be due to inhibitory effects on signal transducer
and activator of transcription 3, which is an oncogenic
protein. [41] Overall quercetin could be used to take
advantage of tyrosinase activity in melanoma treatment
with minimum additional side effects related with
it. However, dietary intake would be suitable in the
development of preventative approaches, while systems
including nanoparticles or any other nanoformulation
will be required to achieve the best effective quercetin
concentrations for therapeutic approaches.
Figure 3: Chemical structures of selected flavonoids having anticancer potential

structure and increase its potency and pharmacokinetic
properties.

Quercetin

Quercetin is the most abundant flavonol present in the
human diet and in plants in different glycosidic forms,
such as galactosides, rhamnosides, arabinosides, or
glucosides.[34,35] The derivatives of quercetin accounts
for 60% of the total flavonoids ingested daily and are

Kaempferol

Kaempferol, a natural flavonol compound belonging
to flavonoids category, occurs mostly in a variety of
plants and plant‑derived food products. Kaempferol is
abundantly available in tea, broccoli, beans, strawberries,
and apples.[42]
Kaempferol acts in the different mechanisms for
regulation of cancer cells. It has been reported that
kaempferol is a potent promoter of apoptosis and also
it modifies a host of cellular signaling pathways such as
inhibiting cell proliferation.[43] Compared to standard
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chemotherapeutic drugs, kaempferol is much less toxic
to normal cells.[44] A study has shown that kaempferol
blocks choroidal melanoma cell cycle progression
in the G2/M phase.[45] For transdermal delivery, the
kaempferol submicron emulsion systems has been
developed, and it was found that because of emulsion
systems, there was significant influence on the flux,
the amount of drug deposition in skin and lag time.[46]
The synergistic activity along with quercetin has been
shown in melanogenesis inhibition. Moreover, they
were considered as good blockers of enzyme activity,
especially in hyperpigmentation.[47]

Daidzein

Daidzein is an isoflavone, which is a hormone‑like
substance found exclusively in soybeans and other
legumes. It is highly soluble in alkaline environments
and is part of a group of compounds, called
phytoestrogens.[48]
Daidzein has shown some effective photo‑protection
potential in the skin by topical application.[49] Daidzein
and genistein have been investigated to produce
synergistic inhibitive effect on the metastatic melanoma
cells (murine K1735M2).[50]

Apigenin

Apigenin is a naturally occurring product belonging to
the flavonoids category which is anaglycone of several
naturally occurring glycosides. Apigenin is mostly found
in celery, oranges, tea, parsley, thyme, and onions.[51]
The anticancer activities of apigenin have been observed
in vitro in the melanoma cell lines (MELs‑28). The different
mechanisms by which apigenin exerts action include
inducing cell cycle arrest in the G2/M phase, upregulating
tumor necrosis factor receptor (TNF‑receptor), and the
TNF‑related apoptosis‑inducing ligand receptor apoptotic
pathway.[33] The combinations of all these actions result
into chemoprotective effects of apigenin. Subsequent
studies on apigenin has shown antimelanoma effects,
which includes inhibition metastasis of melanoma.[52,53]
Along with quercetin, there is inhibition of melanoma
growth and invasive and metastatic melanoma.[52]

Rutin

Rutin is the glycoside which is the combination of
quercetin flavonol and the rutinose disaccharide. It
occurs in a wide variety of plants such as passion flower,
buckwheat, tea, and apple. It is one of the vital nutritional
components of food stuff.[54]
It has demonstrated a number of pharmacological
activities, including antioxidant, cytoprotective,
vasoprotective, anticarcinogenic, neuroprotective, and
cardioprotective activities.[55,56] One study has reported
6

that rutin inhibited the growth and tumor weight of B16
melanoma as well as melanin content in C57BL/6 mice.[57]

Carotenoids

Carotenoids are a class of >750 naturally occurring
fat‑soluble pigments commonly found in plants, algae,
and photosynthetic bacteria.[58] The carotenoids containing
the structure such as distinctive conjugated double bond
which acts as a light‑absorbing chromophore and that
imparts yellow, orange, or red color to vegetables,
oranges, and other food products.[59] Carotenoids are
divided into two classes, such as xanthophylls and
carotenes. Figure 4 describes the chemical structures of
some carotenoids which exhibit anticancer activities,
especially against melanoma.

Lycopene

The red color to fruits and vegetables is imparted by a
natural pigment which is lycopene. Lycopene is found
in watermelons, pink grapefruits, apricots, and pink
guavas. It is found in particularly high amounts in
tomatoes and tomato products.[59]
Lycopene is one of the most effective carotenes for
oxidative stress reduction. It should be considered as
an excellent additive to the diets of patients which are
at high risk for melanoma.[60] Studies have shown that
lycopene inhibits platelet‑derived growth factor‑BB,
which in turn reduces melanoma cell‑induced fibroblast
migration and signaling transduction. Hence, this
explains that lucopene bears the antitumor properties.[61]

Fucoxanthin

Fucoxanthin is an orange‑colored pigment, together with
chlorophylls a, c and β‑carotene which are to be found in
chromophyta, brown seaweeds, and diatoms.[62]
Fucoxanthin exerts anticancer effects such as reduced
tumor incidences, cell cycle arrest, induction of
apoptosis, inhibition of proliferation, and inhibition of
metastasis.[63] The in vitro and in vivo study has shown
that fucoxanthin inhibits the growth of B16F10 melanoma
cells.[64] In SK‑MEL‑28 malignant MEL‑28 study, the
anticancer effect of fucoxanthin has also been reported.[65]
Fucoxanthin also shown the activity against metastatic
melanoma by suppressing murine melanoma cells, by
downregulation of proteins involved in cell migration,
cell interaction, and cell adhesion.[66]

β‑Carotene

β‑Carotene is an organic, abundantly found in plants
and fruits. β‑Carotene is a pigment which has strong
red‑orange color. In nature, β‑carotene is a precursor to
vitamin A. β‑Carotene was described as an antioxidant
that protected against cancer, heart disease, macular
degeneration, and aging.[67‑69]

Indian Journal of Health Sciences and Biomedical Research KLEU ‑ Volume 11, Issue 1, January-April 2018

Kurangi and Jalalpure: Herbal phytoconstituents for melanoma treatment

Figure 5: Chemical structure of piperine

Figure 4: Chemical structures of selected carotenoids having anticancer
potential

Figure 7: Chemical structure sulforaphane

melanoma. In this present review, the alkaloid discussed
for antimelanoma activity is piperine.[74‑76]

Piperine

Piperine is an alkaloid found in Piper nigrum and Piper
longum. It exhibits wide variety of biological actions
such as anti‑inflammatory, antioxidant, antiarthritic and
antidepressant effects Figure 5 shows chemical structure
of piperine.[77,78]

Figure 6: Chemical structures of selected polyphenols having anticancer potential

The in vitro study in melanoma cells reported that
β‑carotene is able to induce apoptosis by activating
caspases‑3, ‑8, and ‑9 through caspase cascade.[70] It was
reported that the diet high in β‑carotene may be related
to a decreased melanoma risk.[71,72]

Alkaloid
Alkaloids are a group of naturally occurring nitrogenous
chemical compounds found in plants, typically insoluble
in water. The different organisms such as bacteria, fungi,
plants, and animals are the main source of the alkaloids.
Alkaloids are exerting different pharmacological
actions such as antimalarial, antiasthma, anticancer,
vasodilatory, antiarrhythmic, analgesic, antibacterial, and
antihyperglycemic activities.[73] Berberine, cryptolepine,
and vinca alkaloids have been shown activity for

Piperine inhibits CYP3A4 and P‑glycoprotein by which
bioavailability of other drugs can be enhanced.[79]
Curcumin has different stability problems.[80] Along
with curcumin, administration of piperine increases
bioavailability of curcumin.[76] Clinical trials are also
being conducted to evaluate the effect of piperine in
enhancing the bioavailability of other phytoconstituents.
The antiproliferative effects of piperine in murine as well
as in human melanoma cells were studied. The studies
have reported that growth inhibitory effects of piperine
were mediated by apoptosis and cell cycle arrest of
both the cell lines, i.e., SK‑MEL‑28 and B16 F0 cells in
G1 phase.[81]

Polyphenol

Polyphenols are mainly natural but also synthetic or
semisynthetic, organic chemicals characterized by the
presence of large multiples of phenol structural rings.
There are over 8000 identified polyphenols compounds
found most abundantly in whole foods such as dried
spices, fruits, vegetables, red wine, and cocoa, tea,
wine, and chocolates.[82] Polyphenol plays an important
role in the prevention and in reduction of progression
of diseases such as diabetes, cardiovascular and
neurodegenerative diseases, and cancer. Figure 6 shows
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the chemical structure of selected polyphenols having
anticancer potential.[83]

Ellagic acid

Ellagic acid is a fused four‑ring polyphenol. Ellagic
acid is present in many red fruits and berries, including
raspberries, strawberries, blackberries, cranberries,
pomegranate, and some nuts including pecans and
walnuts.
It possesses antifibrotic and antioxidant properties and
also exhibits in vitro antitumor properties against various
cancer cells. [84,85] Ellagic acid had shown apoptosis
induction property in human melanoma cells.[86] Ellagic
acid is thought to suppress melanogenesis by reacting
with activated melanocytes and without injuring cells.[87]

Resveratrol

Resveratrol is a nutraceutical which has exciting
pharmacological potential and because of this recently
attracted a lot of research attention. It is a phytoalexin
compound found in many plants such as grapes, peanuts,
and berries. Resveratrol is a model stilbene having
cardioprotection, chemoprevention, and antitumor
activities.[88]
Resveratrol has been investigated as an anticancer
agent. In doxorubicin‑resistant murine melanoma
cells, the potency of resveratrol has been demonstrated
by inducing apoptosis and inhibiting the growth of
melanoma tumors in mice.[89] The in vitro study had
shown that combination with temozolomide act as an
effective cytotoxic agent against melanoma cells.[90] Due
to its low bioavailability, the in vivo anticancer effects of
resveratrol are strongly limited.[91] Hence, approaches
are to be done to increase its bioavailability either by
bioenhancer or by nanotechnology approaches. The
study had shown that resveratrol sensitizes melanoma
cells to interleukin‑2 immunotherapy which had caused
induced cell death.[92]

Indoles and glucosinolates

Glucosinolates are a group of secondary products
found in plants of the family Cruciferae. On enzymatic
hydrolysis, they give rise to volatile, pungent, and
physiologically active compounds which have antifungal,
antibacterial, bioherbicidal, biopesticidal, antioxidant,
antimutagenic, and anticarcinogenic activity. Recently,
indole glucosinolates are attracting attention because of its
properties. On hydrolysis either by chemical or enzymatic,
the indole glucosinolates give the different involatile indole
compounds which have anticarcinogenic activity.[93]

Sulforaphane

Sulforaphane is an isothiocyanate found especially
in broccoli sprouts, Chinese kale, cabbage, and
8

watercress. It prevents or delays preneoplastic lesions
Figure 7 shows chemical structure of sulforaphane.
Sulforaphane has therapeutic activity in tumor cell
cultures, carcinogen‑induced cancer models, and genetic
animal cancer models.[94,95] The mechanisms by which
sulforaphane exerts anticancer activity by suppressing
various critical hallmarks of cancer, such as cell growth
and proliferation, apoptosis, invasion, and migration.[ 96]
In combination with quercetin, sulforaphane inhibits the
proliferation and migration of melanoma (B16F10) cells
more effectively than either compound used alone. This
combined effect was predominantly due to a decrease
in matrix metalloproteinases expression in the mouse
tumors.[97]
The sulforaphane has shown antimetastatic activity in
murine melanoma model with in vivo study by which it
will be helpful in cancer immunotherapy.[98]

Pharmaceutical Developmental Challenges
and Opportunities
Traditional use of natural herbal phytoconstituents
in melanoma treatment is relatively cheap due to the
availability of plants and the simple methods used in
formulation development. However, commercialization
of natural compounds for cancer treatment, i.e., for
melanoma, may result in declining of natural resources
and problems with producing a consistent quality of
adulteration. Hence, most naturally derived medicinal
compounds are eventually manufactured by either
semisynthetically or fermentation. For commercial
use, then, these are formulated into an appropriate
dosage form by which cost of the products get
increased. As cancer chemoprevention and treatment
using natural phytoconstituents have been such an
attractive approach, further efforts are fully justifiable to
thoroughly understand their potencies, pharmacokinetic
performances, pharmacodynamic responses,
metabolisms, toxicities, drug–drug interactions,
polymorphisms, and then formulations, stabilities and
degradations, and dosage regimens. Lots of scientific
research are to be needed to evaluate and optimize
the herbal phytochemical products for safe and more
effective human use. Phytochemical products should
be formulated by a novel method of nanotechnology.
The drawbacks related to phytoconstituents such as
poor pharmacokinetic properties, targetability, and poor
bioavailability of herbal phytoconstituents, for which
nanotechnology should be introduced.

Conclusion
From this review, it has become clear that herbal
phytoconstituents can play a major role in future
melanoma treatments. This article has summarized some
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selected herbal phytoconstituents such as carotenoids,
flavonoids, some polyphenols, piperine alkaloid,
and sulforaphane which have been studied for their
possible antimelanoma activity. Antimelanoma activities
of phytoconstituents can be ascribed to a distinct
phytochemical or to a combination of the effects of
different phytochemicals. Most of the phytoconstituents
have shown both in vitro and in vivo activity for
melanoma. Hence, natural phytoconstituents have been
and will continue to be a promising and active source
for the drug discovery in the treatment of melanoma.
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Objective: To evaluate the hepatoprotective potential of ethanolic
extract of Solanum Melongena leaves against Isoniazid (INH) induced
liver damage in animal models. Methods: Six groups of six rats each
were selected for the study. Ethanolic extract of Solanum melongena at
a dose of 100, 250 and 500 mg/kg as well as Silymarin (100 mg/kg)
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posses hepatoprotective activity.
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1. INTRODUCTION
Liver plays an important role in maintaining the biological equilibrium of vertebrates. The
spectrum of its functions include, metabolism and disposition of chemicals (Xenobiotics) to
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which the organ is exposed directly or indirectly metabolism of lipids, carbohydrates and
proteins, blood coagulation and immunomodulation.[1] It plays an important role in
detoxification processes and also an important role in synthesizing useful principles.
Therefore, damage to the liver inflicted by hepatotoxic agents is of grave consequences. Liver
function tests may be arranged to help diagnose or monitor liver problems. These blood tests
may also be called LFTs, liver panel or hepatic function tests. The liver's job is to filter blood
as it travels around the body, but it can become damaged or affected by disease. There is an
ever increasing need of an agent which could protect it from such damage.[2] Liver diseases
pose complications in treating them throughout the world since, conventional or synthetic
drugs used in the treatment of liver diseases are few and with the risk of serious side effects.
This is one of the reasons for many people all over the world including those in developed
countries for turning towards complementary and alternative medicine.[3] The efforts for
standardization of herbal preparations can be seen throughout the world as can be ascertained
from publications in scientific journals.[4] Several compounds including clinically useful
drugs can cause cellular damage through the metabolic activation of the parent compound to
highly reactive substances and also provoking the generation of oxygen derived free radicals.
E.g. Nimesulide (4-nitro-2-phenoxymethane-sulfoanilide) is such a non-carboxylic acid,
nonsteroidal anti-inflammatory drug that has been widely used for the treatment of a variety
of inflammatory and pain conditions. If the drug is consumed in overdoses or for a longer
period of time, people with weak liver function suffer severely with unpredictable hepatic
problems. It has been reported that the drug can cause several types of liver damage, ranging
from mild abnormal function such as increase in serum amino transferase’ activity to severe
organ injuries such as hepatocellular necrosis or intrahepatic Cholestasis.[5]
In view of severe undesirable side effects of synthetic agents, the interest in traditional or
herbal medicines with scientific approach is on the rise. About 600 commercial preparations
with claimed liver protecting activity are available all over the world. About 100 Indian
medicinal plants belonging to 40 families are used for herbal formulation.
Liver damage can be assessed by various biomarkers such as cellular necrosis, increase in
tissue lipid peroxidation and depletion in the tissue GSH levels. In addition serum levels of
many biochemical markers like Aspartate amino transferase (AST), Alanine amino
transferase (ALP), triglycerides, cholesterol, bilirubin, alkaline phosphatase are elevated.
Various herbal formulations have been claimed to possess beneficial activity in treating
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hepatic disorders.[6] Very few drugs stimulate liver function or offer protection to the liver
from damage or help in regeneration of hepatic cells. However there are a number of drugs
employed in traditional system of medicine for liver affections. Many formulations
containing herbal extracts are sold in the Indian market for liver disorders but management of
liver disorders by a simple and precise herbal drug is still an intriguing problem.[7]
Isoniazid (INH) is a widely used medicine as a first line agent in anti- tubercular drug
therapy. Studies reveal that, 10% to 20% of Isoniazid recipients manifested biochemical
evidence of liver injury and developed clinically overt hepatitis.[8]
INH induced hepatotoxicity is mainly due to its active metabolites like, acetyl Isoniazid
(AcINH), acetyl hydrazine (AcHz). Hydrazine and diacetyl hydrazine due to induction of
liver cytochrome P-450 activity. The metabolite themselves or by producing free radicals
bind to these free radical scavenging enzymes, SH- Protein cell membrane and cell
macromolecules.[9] A few compounds produce metabolites that cause liver injury in a
uniform, dose dependent fashion. Injury to hepatocytes results in either directly from the
disruption of intracellular functions or membrane integrity or indirectly from immune
mediated membrane damage.[10]
Chemical constituents
Growing parts of the plant contains carbohydrates, sugars, fat, protein, Vitamin B6, Vitamin
C, Vitamin B9, calcium, Iron, Magnesium, Potassium, Phosphorus, Zinc, Pantothenic acid,
Niacin(Vit.B3), Riboflavin(Vit.B2), Thiamine(Vit.B1).
Traditionally leaves of Solanum Melongena are used as antipyretic, analgesic, hypnotic,
costive, anti-phlegmatic, hypolipidemic, purgative, constipation, dyspepsia, Leaves are
narcotic and seeds are stimulant. It is also used in toothache and hepatoprotective. Since there
are no scientific evidence available on Solanum Melongena for hepatoprotective activity.
Therefore the present study will be designed to evaluate hepatoprotective activity of Solanum
Melongena leaves extracts.[11] The main objectives of the study are to evaluate the
hepatoprotective activity of Solanum Melongena leaves extracts in rats.
2. MATERIALS AND METHODS
Collection of plant material
The Solanum Melongena plant leaves was collected from the local market of Belgaum,
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Karnataka, India. Identified and authenticated by Dr. Harsha Taxonomist, Regional Medical
Research Centre (ICMR), Belgaum, where the herbarium of the specimen is deposited
(voucher no. RMRC-580).
Preparation of extract
The leaves were shade dried at room temperature and the alcoholic extract was obtained with
95% V/V alcohol for 18 hour, using soxhlet apparatus. The extract was dried at 50 0C in a
water bath.
3. Experimental design
All animals were divided into six groups with six animals.
Group I was vehicle treated group, administered with distilled water (1 mL/kg, p.o.).
Group II was toxic control group, administered with isoniazid (100 mg/kg each, i.p.)
dissolved in water for 21 days10. Vehicle was administered one hour prior to isoniazid.
Group III,IV administered with extract of Solanum Melongena leaves at 100,250 and 500
mg/kg, p.o. respectively with isoniazid (100 mg/kg each, i.p.) for 21 d. Extract was
administered one hour prior to isoniazid administration.
Group VI was standard drug group administered with Silymarin (200 mg/kg, p.o.) suspended
in 0.1% carboxymethyl cellulose. Vehicle, extract and Silymarin were administered one hour
prior to isoniazid administration each day for 21days. Twenty-four hours after last dosing,
blood sample was collected through retro-orbital puncture and animals were sacrificed by
cervical dislocation under general anesthesia. Liver was collected for estimation of enzymes
involved in histopathological examination.[12,13]
Drugs and Chemicals
 Isoniazid was a generous gift from Get Well pharmaceuticals, India.
 Silymarin was obtained from micro labs (Bangalore)
Ellman’s reagent

Sigma-Aldrich (USA)

Thio barbituric acid

HI media Ltd., Mumbai

Trichloroacetic acid

Himedia Ltd., Mumbai

Dose selection
a. Isoniazid single dose of 100mg/kg and dissolved in distilled water and administered i.p
for 10 days.
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b. Silymarin at 3 different doses 100 mg/kg53, 150 mg/kg and 200mg/kg were weighed and
the residue was dissolved in 1% Tween 80 in normal saline and administered orally for 11
to 21st days after treated with Isoniazid.
4. RESULTS
Screening of alcoholic extract of Solanum melongena with Silymarin in Isoniazid induced
hepatotoxic Wistar rats and evaluating their effects (Chronic study) on liver weight, liver
volume, biomarkers and histology of liver in Isoniazid hepatotoxic rats.
Physical parameters
The effect of extracts on liver weight and liver volume[14]
Determination of wet liver weight
Livers isolated from the animals were washed with alcohol and dried on filter paper strips
and weighed on an electronic balance and were expressed with respect to their body weight
i.e.; g/100 g.
Determination of wet liver volume
After recording the liver weights, the livers were individually dropped into a measuring
cylinder containing a fixed volume of distilled water and the volume displaced was recorded
and expressed as ml/100 g body weight.
There was a significant increase in liver weight in 100mg/kg of Isoniazid induced group
compared to that of normal control group. Standard drug Silymarin 100mg/kg showed
significant reduction (p<0.001) in liver weight. Treatment with AESM at a of dose of 100,
250 and 500mg/kg showed more significant reduction (p<0.001) in liver weight Compare to
that of hepatotoxic control group.
The effect of extracts on biochemical parameters
a) Estimation of Serum SGPT/ALT (UV- Kinetic method)[15]
As mentioned in the above table blank, standard and samples were prepared by considering
500µl of working reagent and 50 µl each of distilled water, standard and sample
respectively, later all the samples were incubated at 370C, aspirated individually and
absorbance was recorded at 340 nm.
b) Estimation of Serum SGOT /AST (UV- kinetic method)[16]
As mentioned in the above table blank, standard and samples were prepared by considering
www.wjpr.net
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500 µl of working reagent and 50 µl each of distilled water, standard and sample respectively,
later all the samples were incubated at 370C, aspirated individually and absorbance was
recorded at 340 nm.Animals of toxic control group had significantly elevated (P<0.01) level
of SGOT, SGPT, ALP and bilirubin as compared to vehicle treated animals (Table 1). This
confirmed the toxic effect of Isoniazid at selected doses on liver. In animals of test group at
three different doses (i.e. 100.250 and 500 mg/kg) there was significant protection observed
for liver. This was confirmed on the basis of significantly lower P<0.01) level of SGOT,
SGPT, ALP and bilirubin as compared to that of animals of toxic control group. While the
standard drug Silymarin at a dose of 100mg /kg has also significantly reduced (p<0.001) level
of SGOT, SGPT, ALP and bilirubin as compared to animals of toxic control group.Silymarin
at a dose of 100mg /kg has also significantly reduced the elevated levels of ASP and ALP
level.
C) Estimation of Serum Alkaline phosphatase (ALP)[17]
As mentioned in the above table blank, standard and samples were prepared by considering
500 µl of working reagent &10 µl each of distilled water, standard, sample respectively, later
all the samples were incubated at 370C,aspirated individually and absorbance was recorded at
405 nm.
D) Estimation of Serum bilirubin[18]
Bilirubin reacts with diazotized sulphanilic acid in acidic medium to form a pink colored
azobilirubin with absorbance directly proportional to bilirubin concentration. Direct bilirubin
being water soluble directly reacts in acidic medium. However, indirect and unconjugated
bilirubin is solubilized using a surfactant and then it reacts similar to direct bilirubin.
E) Estimation of Serum Albumin[18]
Albumin binds with bromo-cresol green (BCG) at pH 4.2 causing a shift in absorbance of the
yellow BCG-dye. The blue green colour formed is proportional to the concentration of
albumin present, when absorbance is measured spectrophotometrically at 630 nm.
Table no: 1: Effect of AESM on liver weight and Liver volume.
SR.
No.
1)
2)
3)

www.wjpr.net

Mean liver
Mean liver
weight (g/100g) volume (ml/100g)
Normal control
3.7±0.03
3.30±0.20
Isoniazid(100mg/kg)
6.76±0.06###
6.76±0.06###
Silymarin(100mg/kg)+Isoniazid 3.98±0.06***
4.02±0.04***
Treatment group
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4) AESM(100mg/kg)+Isoniazid
4.74±0.06***
5.18±0.04***
5) AESM(250mg/kg)+Isoniazid
4.38±0.03***
4.40±0.03***
6) AESM(500mg/kg)+Isoniazid
4.12±0.03***
4.20±0.03***
*P<0.05, **P<0.01, ***P<0.001 when compare to Isoniazid induced animals.
### When compare with normal. Results are expressed as ± S.E.M
N= no. of animals in each group.
Results are compared with one way ANOVA Tukey compare all pairs of columns.
Table no: 2: Effect of AESM on serum biomarker enzymes like SGOT (IU/L), SGPT
(IU/L), and ALP (IU/L) Bilirubin (mg/dl).
Treatment group
SGOT (IU/L) SGPT (IU/L) ALP (IU/L) Bilirubin
(mg/dl)
Vehicle (1 ml/kg/d)
56.21±4.62
43.23±2.82
104.00±5.020.
260±0.032
Isoniazid (100mg/kg)
125.44±9.22a 88.63±6.42a
205.57±8.55a
0.840±0.052a
AESM (100mg/kg)+Isoniazid
78.64±5.82b
62.66±4.67b
132.21±8.75 b
0.450±0.021b
AESM (250mg/kg)+Isoniazid
68.34±4.74b
54.82±3.56b
121.05±10.67b
0.410±0.035b
AESM (500mg/kg)+Isoniazid
65.25±3.28b
51.29±2.29b
116.26±9.29b
0.405±0.029b
Silymarin (100mg/kg)+Isoniazid 61.35±5.21b 49.67±3.98b
118.63±7.83b
0.350±0.022b
All data presented in mean±SD (n=6). A. P<0.01 as compared to vehicle treated group,
B. P<0.01 as compared to toxic control group.
Results are compared with one way ANOVA Tukey compare all pairs of columns.

Figure 1: Effect of Solanum Melongena Leaves on Liver Weight And Liver Volume.
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Figure 02: Effect of Solanum Melongena Leaves on Ast And Alt.

Figure 03: Effect of Solanum Melongena Leaves on Alp And Bilirubin.
Histopathological photograph of rat liver
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GROUP 1: High power photomicrograph of liver from control group animal showing normal
hepatocytes in the periportal area.
GROUP 2: High power photomicrograph of liver from animal treated with Isoniazid only
showing loss of hepatocytes around the central vein (CV), inflammatory cell infiltration and
haemorrhage.
GROUP 3: High power photomicrograph of liver from animal treated with Isoniazid and
Silymarin showing the centrizonal areas with presence of fat vacuoles in scattered
hepatocytes.
GROUP 4: High power photomicrograph of liver from animal treated with Isoniazid and 100
mg/ Kg AESM leaf extract showing sinusoidal dilatation and inflammatory cell infiltration.
GROUP 5: High power photomicrograph of liver from animal treated with Isoniazid and 250
mg/kg AESM Leaf Extract showing centrizonal hepatocytes with sinusoidal dilatation and
inflammatory cell infiltration.
GROUP 6: High power photomicrograph of liver from animal treated with Isoniazid and
AESM leaf extract 500mg/ kg but showing normal hepatocytes with mild fatty change.
DISCUSSION
Human race is largely dependent on the plant kingdom which is not only providing a source
of vital nutrients, but also caters to the needs of humans by providing remedies to different
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types of ailments. This has lead to the evolution of plant science dealing with the usage of
plants in treating and controlling many different diseases by trial and error. Herbal medicine
is referred to use of plant products to treat or prevent a disease. Herbal medicine is also
known as a subset of larger term “Complementary and alternative medicine” (CAM). Long
before the advent of modern medicine herbs were the mainstream remedies for nearly all
ailments. Now a days due to the adverse effects of modern medicine, people have been
turning in increasing numbers to the use of herbal medicine as both an alternative and adjunct
to modern drugs.[19]
Medicinal plants have their values due to the presence of chemical constituents, commonly
known as secondary metabolites, present in various plant tissues. These substances are
alkaloids, glycosides, essential and fatty oils, resins, gums, mucilage, tannins etc. of large
use. These active principles may be present in the storage organs of plant, viz. roots, seeds,
leaves, wood etc.
Drug like Isoniazid convert to their respective toxic metabolites by cytochrome P-450
dependent mixed function oxidase, which readily bind to glutathione, glutathione-Stransferase etc. This leads to depletion of these antioxidant enzymes and subsequent
hepatocellular damage.[20,21,22]
Liver participates in a variety of metabolic activities and contain a lot of enzymes and in this
process it could be injured by many toxicants, chemicals and drugs. In our hepatoprotective
study, isoniazid is used as a hepatotoxicant to induce liver damage.
Isoniazid mediated hepatic toxicity was taken as an experimental model for liver injury. It has
been shown that Isoniazid gets accumulated in the hepatic parenchymal cell and
metabolically activated by cytochrome P450 dependent monooxygenases to form a free
radical, leading to liver damage. In the present study, Isoniazid treatment significantly
elevated the biochemical parameters indicating significant hepatic damage. Methanolic
extracts of Solanum melongena showed significant reduction in the elevated enzyme level
induced by Isoniazid treatment. This subsequent recovery towards normalization of the
enzymes suggesting the capability of the above extracts to condition the hepatocytes (seen in
histopathological observation) to accelerate parenchymal regeneration, thus protecting against
membrane fragility and subsequently decreasing leakage of marker enzymes into the
circulation. The histological observation of these selected medicinal plant Methanolic extract
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treated liver found to have normal architecture with very mild fatty changes when compared
with Isoniazid treated liver, which signifies hepatoprotective activity of these selected
medicinal plant. The probable mechanism of protective action of these extracts, against
Isoniazid induced hepatic metabolic alterations, can be either though an enhanced protein
synthesis, or interference with the microsomal activation of Isoniazid or its accelerated
detoxification (free radical scavenging activity) or excretion.
Recent study indicates that oxidative stress is involved in the pathogenesis of liver diseases
including drug induced hepatic damage, alcohol hepatitis and viral hepatitis or ischemic liver
injury.[23]
Isoniazid induced hepatotoxicity was used by several workers as model for screening
hepatoprotective activity. The dose used for induction of hepatotoxicity by different workers
was found to vary.
Finally the incidence of Isoniazid induced enzyme activity reported was any other value
previously reported and might be related to the fact that most of the earlier studies did not
consider the elevation in the liver enzymes in their analysis.
The incidence of Isoniazid induced hepatitis reported here was also higher than reported in
the literature.[24,25,26,27] As suggested by Huang the real incidence of Isoniazid induced
hepatitis could well have been underestimated in previous studies in the absence of
systematic assessment.[28,29] In present study the hepatoprotective activity of Solanum
melongena extract were evaluated in Isoniazid induced liver toxicity by the above mentioned
biochemical parameters. Acute administration of Isoniazid produced marked elevation of the
serum levels of the parameters in treated rats (Group II) compared to that of the control group
(Group I). Treatment with Solanum melongena aqueous extract at doses of 500 mg/kg
produced dose dependent reduction in Isoniazid induced rise of the parameters.
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ABSTRACT: One of the biggest issues faced in today’s health-care and medicine is the threat posed
by the rapidly emerging drug-resistant microorganisms. Certain Enterobacteriaceae, Pseudomonas
aeruginosa, Staphylococcus aureus, etc. are showing resistance against most of the known
antibiotics. These organisms being pathogenic need to be contained, and prevented from causing
infections. Since the ‘Drugs of last Resort’ are no longer effective, there is an urgent necessity to
search for equally effective therapeutics. In the following study, ethanolic extracts of roots of
Hemidesmus indicus and leaves of Simarouba glauca were evaluated for their antimicrobial activity
against Staphylococcus aureus, Escherichia coli and Bacillus subtilis by well-diffusion method. The
minimum inhibitory concentration was determined. Further, the isolation and purification of the
constituents responsible are under process.
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1.INTRODUCTION
Sir Alexander Fleming, in the year 1928, discovered Penicillin-G or benzylpenicillin from a fungi
Penicillium notatum, which was effective against Staphylococci spp., and many other infection
causing bacteria. This penicillin drug belongs to a class known an antimicrobial or specifically
antibiotics which are used in the prevention and treatment of bacterial infections. In the 20th century,
antibiotics revolutionized medicine and healthcare and was thought to be one of the greatest
inventions. However, this invention was not long lived, when bacteria starting evolving mechanisms
to ‘resist’ the action of antibiotics. These organisms called ‘Drug resistant bacteria’ are more virulent
© 2018 Life Science Informatics Publication All rights reserved
Peer review under responsibility of Life Science Informatics Publications
2018 Nov – Dec RJLBPCS 4(6) Page No.639

Mamatha et al RJLBPCS 2018

www.rjlbpcs.com

Life Science Informatics Publications

and poses greater challenges in the medical community. [1] [2]. Antibacterial agents vary in targets
and are classified accordingly. These include inhibition of protein synthesis, inhibition of nucleotide
synthesis and blocking certain important metabolic pathways. [3] The antibiotic penicillin was
commercially produced by early 1940s and the first case of resistance to this drug was reported in
1965. Since then different classes of antibiotics have been discovered but due to rapid evolution –
horizontal gene transfer and mutations, bacteria are becoming ‘multi-drug’ resistant. It is tough to
manage such infections especially in immune-compromised patients. Apart from the organism’s
natural ability to resist the drug, overuse, inappropriate prescription usage in agriculture and
fisheries are the main causes for this scenario.
Mechanisms of resistance include Changes in outer membrane permeability: some small drugs like quinolones diffuse through the
porin channels into the bacteria. To acquire resistance some bacteria like Pseudomonas aeruginosa
reduce the porins such that the drugs cannot diffuse. Efflux pumps: certain membrane proteins have
the ability to expel low-concentration antibiotics as and when they enter the cells. These proteins
are called efflux pumps. Macrolides and tetracycline are exported this way conferring resistance to
the bacteria. Modification of target molecule: alteration and mutation in target proteins prevent it
from being recognized by the antibiotics. Modified Penicillin Binding Proteins (PBP) gives
resistance to S. aureus. Mutated DNA gyrase and Topoisomerase provide resistance against
Quinolones. Antibiotic inactivation: more advanced strategies of antibiotic resistance includes
enzymatic inactivation or degradation. Enzymes like Aminoglycoside-modifying enzymes, βlactamases and Chloramphenicol-acetyl transferases hydrolyze aminoglycosides, β-lactam
antibiotics and chloramphenicol respectively. [2][3][4] Some classical examples resistant bacteria
include Vancomycin-resistant Enterococci (VRE), Multidrug-resistant Pseudomonas aeruginosa,
Drug-resistant

non-typhoid

Salmonella,

Drug-resistant

Shigella,

Methicillin-resistant

Staphylococcus aureus (MRSA). [2] [4] Drug-resistance along with the ability of bacteria to exist
in complex communities called ‘biofilm’ is making treatment, especially for critically-ill patients in
intensive care units very challenging [16]. Thus, there is a need for alternate therapeutics to tackle
this problem. At this rate of bacterial evolution, newly isolated or synthesized antimicrobial agents
might not stay effective for long periods. Hence herbal-based treatments are gaining a lot of
importance. [19] [22] Natural products have been used as remedies for various aliments since several
centuries [25]. They contain secondary metabolites called phytochemicals present in different parts
of the plant – roots, stem, leaves, etc. which have therapeutic properties. Some of these constituents
include Alkaloids, Phenols, and Flavonoids, which are known to have anti-bacterial activity [27].
There chemicals, being naturally occurring tend to have fewer side-effects, much lesser toxicity and
reportedly similar therapeutic effect as synthetic antibiotics. Hemidesmus indicus commonly called
‘Indian Sarsaparilla’, ‘Nannari’ and ‘Anantmool’ is a small shrub found in South Asia and
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extensively in Southern India and Gangetic plains [23]. It belongs to Order Gentianales, Family
Ascelepiadaceae, Genus Hemidesmus and Species indicus. Hemidesmus indicus is a short, slender
lactiferous shrub. The roots and stem are twined in anticlockwise direction. It is woody and have
characteristic, vanillin-like aroma [5]. Leaves are simple, dark green and petiolate. Flowers are small
and range from greenish-yellow to purple. This plant possesses Phyto-constituents like glycosides,
flavonoids, tannins and sterols [6]. The roots specifically have hemidesmol, resin, glucoside,
Coumarins, Terpenoids and Saponin [7]. These shrubs have diverse ethnobotanical properties, some
of which include: Antilithic [8], Antivenomous (for Scorpion stings and snake bites) [5], antiulcer,
antidiabetic [6], anti-arthritic, antimicrobial [30], anticancer, anti-inflammatory, antileprotic and
antioxidant activity [9]. Studies have also reported larvicidal potential of Hemidesmus indicus root
extracts [10]. Simarouba glauca also called Bitter wood, Paradise tree and Lakshmi taru [24],
belongs to Order Sapindales, Family Simaroubaceae, Genus Simarouba and Species glauca. It has
tropic distribution and is found in Africa, America, Madagascar, Cuba, and Brazil and was
introduced to India in the later part of 20th century [11]. Simarouba glauca is a medium sized tree
and can grow in shade in the canopy of larger trees. The bark is dark and cracked on the outer surface.
The leaves are compound, with 3-21 leaflets. These are pinnate, oblong in shape, smooth apex and
entire margins. The leaflets are slightly waxy and dark green on the upper surface [11] [12]. The
major chemicals present include alkaloids, flavonoids, glycosides, phenolic compounds, saponin,
fixed oils and cardinolides [12]. Simarouba glauca has certain biological activities like Antiamoebic, antibacterial [29], anticancer, anti-malarial, antioxidant, anti-fungal and anti-ulcer [12]
[13]. These leaves also have hemolytic and anti-thrombotic activity [14]. The phytochemicals were
isolated by cold maceration technique. The powdered plant sample was immersed with a suitable
solvent in a stoppered container and allowed to stand for a fixed period of time, at room temperature
with occasional stirring, but no violent agitation. [15] [19]. This study, therefore deals with the
isolation and evaluation of the antibacterial activity of the extracts against Staphylococcus aureus
[31], Bacillus subtilis and Escherichia coli. [21] [26]
2. MATERIALS AND METHODS
Collection of Sample
Roots of Hemidesmus indicus and leaves of Simarouba glauca were purchased from a local vendor
in Bangalore. The samples were authenticated to be root of Hemidesmus indicus and leaves
Simarouba glauca by Dr. Mamatha A, Associate Professor, KLE College of Pharmacy, Bengaluru
and the voucher specimens were deposited.
Pre-extraction procedure
The collected samples were then shade dried for about 10 days, tossing every 6 hours. The samples
were then pulverized in an electric blender to coarse powder, which was then stored in air tight
containers until used.
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Extraction
Maceration - 10g of the plant powder was soaked in 100ml of distilled water and ethanol separately
for 48 hours at room temperature with occasional stirring. Then the solution was filtered and the
filtrate was concentrated by evaporation on water bath, allowed to dry and then stored in airtight
container at 4°C.
Microbial study
Pure cultures of Escherichia coli (MTCC 739), Staphylococcus aureus (MTCC 737) and Bacillus
subtilis (MTCC 441) were collected from KLE College of Pharmacy, Bengaluru and were cultured
in Nutrient broth at 37°C for 24 hours. 150µL of this broth was spread on nutrient agar plates and
colony count was taken.
Anti-bacterial activity
Briefly, 150µL of pure cultures of Escherichia coli, Staphylococcus aureus and Bacillus subtilis
having 1× 106 CFU/ml was spread on nutrient agar and bores were made using sterile borer. 50µL
of sample of varying concentrations 5%, 2.5%, 1.25%, 0.625% and 0.3125%, standard 0.2%
chlorhexidine and ethanol as controls were added. It was incubated at 37°C for 20 hours and zones
of clearance was observed. Further the minimum inhibitory concentration was obtained. The trials
were done in triplicates and the mean value and standard deviation was calculated.
3. RESULTS AND DISCUSSION
Microbial study
Table 1: Results for Microbial study of S. aureus, B. subtilis and E. coli
ORGANISM

CFU (Colony Forming Units)/ml

Staphylococcus aureus

2×106

Bacillus subtilis

7.2×106

Escherichia coli

1.2×106

The Colony Forming Units of S. aureus, B. subtilis and E. coli per mL of broth was 2×106, 1.2×106,
and 7.2×106 respectively.
Anti-bacterial activity
Table 2: Zone of Inhibition (mm) – treatment with ethanolic extract of Hemidesmus indicus
Extract

Organism

S. aureus
Ethanolic

Sample

Zone of inhibition

Standard - 0.2%

Concentration

(mm)

chlorhexidine (mm)

5%

16.5±2.5

2.5%

-

1.25%

-

5%

12±5.5

18.33±1.25

14.67±2.05
2.5%
13
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1.25%

24

5%

12

2.5%

14

1.25%

17

17.67±3.30

For Hemidesmus indicus Ethanolic extracts were used at 1.25%, 2.5% and 5% concentration. There
was no zone of inhibition against S. aureus at 1.25% and 2.5%. Whereas at 5% concentration,
16.5mm Zone of inhibition was seen. 12mm, 13mm and 24mm Zones of inhibition was seen at 5%,
2.5% and 1.25% respectively against E. coli. For B. subtilis, zones of 12mm, 14mm and 17mm was
seen at 5%, 2.5% and 1.25% respectively. The experiment was conducted in triplicates. At 5%
concentration of Ethanolic extract of Hemidesmus indicus all three organisms showed zones of
inhibition. For Simarouba glauca Ethanolic extracts were used at 0.3125%, 0.625% 1.25%, and
2.5% and 5% concentration. In S. aureus plates, zone of inhibition of 22.5mm, 21.8mm, 20mm,
14mm and 15mm was seen for 5%, 2.5%, 1.25%, 0.625% and 0.3125% concentrations respectively.
In E. coli plates, Zone of inhibition of 19.5mm, 14.8mm and 16.5mm was seen for 5%, 2.5% and
1.25% concentrations respectively. In B. subtilis plates, zone of inhibition of 20mm, 15.5mm,
15.5mm and 15mm was seen for 5%, 2.5%, 1.25% and 0.625% concentrations respectively.
Table 3: Zone of Inhibition (mm) – treatment with ethanolic extract of Simarouba glauca
Extract

Organism

S. aureus

Ethanolic

E. coli

B. subtilis

Sample

Zone of

Standard-

Concentration

Inhibition (mm)

0.2% Chlorhexidine

5%

22.5±2.59

2.5%

21.83±2.26

1.25%

20±5

0.625%

14

0.3125%

15

5%

19.5±2.95

2.5%

14.8±2.49

1.25%

16.5±0.5

0.625%

-

0.3125%

-

5%

20±2.54

2.5%

15.5±2.62

1.25%

15.5±0.5

0.625%

15

0.3125%

-

19±1.41

17.8±4.11

17.2±2.56
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The experiment was conducted in triplicates. From the above results obtained, 5% ethanolic extract
of Hemidesmus indicus and 1.25% ethanolic extract of Simarouba glauca were found to show
significant in-vitro antibacterial activity against all three organisms chosen for the study. Preliminary
qualitative phytochemical analysis shows the presence of Flavonoids, Alkaloids, Phenolic
compounds and Coumarins which are all associated with anti-bacterial activity. Moreover, Alkaloids
like Tomatidine and Cinchona Alkaloids; Sulphur-containing phytochemicals like Isothiocyanates
and Allicin and Terpenoids like Carvacrol and Limonene are known to be effective against
Staphylococcus aureus [31]. Similarly, against Escherichia coli, Alkaloids – Reserpine and Piperine;
Allyl Isocyanates and Terpenoids like Thymol and citral are known to have potent bactericidal
activity. [17] [18] [28]

Fig. 1: Zone of inhibition on

Fig. 2: Zone of inhibition on

Fig. 3: Zone of inhibition on

S. aureus plate

E. coli plate

B. subtilis plate.

4. CONCLUSION
The concern caused by the increasing rate of antibiotic resistant strains of microorganisms requires
immediate alternative solutions. Plant extracts have been used for a very long time and have great
potential as anti-bacterial agents. In this study, Ethanolic extracts of root of Hemidesmus indicus
and leaves of Simarouba glauca were prepared and their antibacterial activity against
Staphylococcus aureus, Escherichia coli and Bacillus subtilis were evaluated. It can be concluded
that, both plants possess significant antibacterial activity. Further, isolation and characterization of
individual constituents of the plants responsible for the activity is being assessed.
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ABSTRACT
Osteoarthritis is the degenerative condition of the joints that affects the cartilage and the surrounding
structures. It is one of the most common ailments that is affecting human joints worldwide. According to
the studies done on asymmetrical hip rotation, weakness of hip abductors and external rotators are the
main impairments in patellofemoral pain, whereas asymmetry in hip rotation could be caused due to its
relationship to hip rotator strength and the position of the muscle during the test. The determinants of
functional impairments in osteoarthritis knee are quadriceps strength, knee pain and age. There is a
direct relation between knee pain, asymmetry of hip and muscle weakness. There is paucity in literature
on asymmetrical hip rotation and knee osteoarthritis which can be a cause for osteoarthritis of knee.
Therefore, the present study aims to determine the correlation between asymmetrical hip rotation in
patients with knee osteoarthritis and comparing with normal age matched individuals.56 subjects of mean
age 52.00±6.63 were included in the present study. Group A included all subjects with mild or moderate
knee osteoarthritis as per Le Quesne’s questionnaire and group B included all age matched individuals.
Asymmetrical hip rotation and muscle strength was noted.There was a significant difference in
asymmetrical hip rotation in both the groups (0.0001) Asymmetrical hip rotation was high in group A. The
strength of the internal and external rotators was more in the subjects in group B. But there was no
correlation found between knee osteoarthritis and asymmetrical hip rotation (p=0.785).Asymmetrical hip
rotation was more in subjects with knee osteoarthritis than in age matched individuals. There was no
correlation found between knee osteoarthritis and asymmetrical hip rotation.
KEYWORDS: Asymmetrical hip rotation, knee osteoarthritis, knee pain, lateral hip rotation,
medial hip rotation.
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INTRODUCTION
Osteoarthritis is a degenerative condition of the joints
which affects the cartilage as well as the surrounding
1, 2, 3
it is one of the most common conditions
structures.
seen in humans forming sixth leading cause of disability
worldwide. As per mentioned in a study, knee
th
osteoarthritis will be the 4 leading cause of disability by
4
the year 2020. According to the recent study done, the
prevalence of knee osteoarthritis is 28.7% in Indian
1
population. The rate of females being affected by
osteoarthritis of knee joint is more than that of males
1,2,3
which may be due to hormonal difference.
This can
be attributed to various factors like increasing age,
gender differences, increased body mass index (BMI),
old injuries of the knee joint, reduced bone density and
muscular weakness. Genetic factor also can lead to
5,6
knee osteoarthritis. The patients complain of pain,
morning stiffness, joint effusion, crepitus on movement,
6
tenderness and malalignment of the joint. Based on the
numerous studies done on normal healthy adults,
concluded that there is a symmetry of internal and
7,8
external rotation of the hip on ipsilateral side. As
mentioned in a study, muscular weakness is also seen
8
in subjects with asymmetrical hip rotation. It has been
found that asymmetrical hip rotation is present in
various conditions like low back pain, sacroiliac
9, 10,
dysfunction and certain sports like baseball pitchers.
11
Asymmetrical hip rotation is the difference calculated
between the internal and external rotation of the hip,
difference more than 15 degrees is considered
8
asymmetrical hip rotation. As stated in the studies
done, weakness of hip abductors and external rotators
are the main impairments in patellofemoral pain,
whereas asymmetry in hip rotation could be caused due
to its relationship to hip rotator strength and the position
of the muscle during the test. The determinants of
functional impairments in osteoarthritic knee are
Quadriceps strength, knee pain and age. There is a
direct relation between knee pain, asymmetry of hip and
muscle weakness. There is paucity in literature on
asymmetrical hip rotation and knee osteoarthritis which
can be a cause for osteoarthritis of knee. Therefore, the
present study aims to evaluate correlation between
asymmetrical hip rotations in knee osteoarthritis patient
in comparison to normal individuals.

MATERIALS AND METHODS
It was a cross sectional study undertaken with
permission from Institutional Ethical Committee of
KAHER Institute of Physiotherapy, Belagavi. [Ethical
letter no.:83] All the patients involved in the study were
provided with written informed consent after
understanding the complete information regarding the
study. Fifty six subjects participated in the study and
they were all selected from Dr. Prabhakar Kore Hospital
and Medical Research Centre, KLES, Belagavi.
Participants were divided into two groups. Group A
included knee osteoarthritic subjects and group B
included age matched normal individuals. Inclusion
criteria: Subjects with knee osteoarthritis and their age
matched individuals were included in the study. Both
male and female between 40 and 60 years of age and
subjects belonging to mild or moderate group according

to index of severity for osteoarthritis of the knee
(Lequesne’s questionnaire) were selected for the study.
.Exclusion criteria: Subjects with any surgery performed
around the hip joint, recent fracture, low back pain, coxa
vara and coxa valga and bony issues.
Procedure
The range of hip internal rotation and hip external
rotation was measured using goniometer. Hand held
dynamometer was used to check the strength of the hip
internal rotators and external rotators. Lequesne’s
questionnaire was used to include the subjects in the
study. This questionnaire includes three domains pain
and discomfort, maximum distance walked and activities
of daily living. Group A included individuals with mild to
moderate knee osteoarthritis as per Index of severity for
knee osteoarthritis. Group B included individuals who
were age matched with the subjects in group A. The
range of motion of the subjects was checked in both the
groups using Goniometer. Patients were in prone
position on a couch and pelvis was stabilized using belt.
Test hip was positioned in 0 degrees of abduction along
with the knee flexed to 90 degrees and the other leg
was positioned in abduction up to 30 degrees to avoid
restriction. The movable arm of the goniometer was
placed parallel to the tibia and movements were done
8
passively. Measurement was recorded in the data
collection sheet. The differences between these were
calculated.

STATISTICAL ANALYSIS
The statistical analysis was done using SPSS software
Version 21. The statistical measures used were mean
and standard deviation. The demographic data was
analysed using t-test. As the data was not normally
distributed, non- parametric tests were used to analyse
it. Independent t-test was used to compare
asymmetrical hip rotation in both the groups. MannWhitney U test was used to compare mean muscle
strength and internal rotation scores in both the groups
and to compare mean muscle strength external rotation
scores in both the groups. To find the correlation,
Spearman’s rho correlation was used.

RESULT
The study included 56 subjects with mean age
52.00±6.63. The BMI of the subjects in group A was
more than group B. The numbers of females were more
than males in this study. (Table 1 and Table 2) When
compared for Asymmetrical hip rotation, the scores of
Group A and Group B showed a significant p- value of
0.001. (Table 3) Comparison of group A and group B
with respect to muscle strength of the internal rotators
showed significance in p- value. (0.0015) P-value was
found to be significant (0.0324) in comparison of group
A and group B with respect to muscle strength of the
external rotators (Table 4 and Table 5). There was no
significant correlation in knee osteoarthritis and
asymmetrical hip rotation. (P-value=0.785, r= -0.054)
(Table 6). Graph 1: This graph shows that is no
significant correlation between asymmetrical hip rotation
and knee osteoarthritis.
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Table 1
Baseline information
Variable
Age
Height
Weight
BMI

Group
Group A
Group B
Group A
Group B
Group A
Group B
Group A
Group B

Mean ± SD
52.00 ± 6.63
52.21 ± 6.51
162.6 ± 7.56
164.79 ± 7.47
73.43 ± 11.74
70.14 ± 15.58
27.17 ± 5.02
25.01 ± 4.70

p-value
0.9034
0.2906
0.3766
0.1016

*p<0.05 when compared with control, n=56

Table 2
Distribution of male and females in the two study groups
Gender
Male
Female
Total

Group A
10
18
28

%
35.71
64.29
100.00

Group B
10
18
28

%
35.71
64.29
100.00

Total
20
36
56

*p<0.05 when compared with control. n=56

Table 3
Comparison of group A and group B with respect
to mean Asymmetrical hip rotation scores by independent t test
Group
Group A
Group B

Mean ± SD
14.04±4.93
8.07±4.85

p-value
0.0001*

*p<0.05 when compared with control

Table 4
Comparison of group A and group B with respect to mean muscle strength
Internal rotation scores by Mann-Whitney U test
Group
Group A
Group B

Mean ± SD
1.50±0.73
2.29±0.94

Median
1.50
2.00

p-value
0.0015*

*p<0.05 when compared with control, n=56

Table 5
Comparison of group A and group B with respect to mean muscle strength
External rotation scores by Mann-Whitney U test
Group
Group A
Group B

Mean ± SD
1.91 ± 0.79
2.36 ± 0.73

Median p-value
2.00
2.00
0.0324*
*p<0.05 when compared with control, n=56

Table 6
The correlation using Spearman’s rho correlation.
Variable 1
Lequesne score

Variable 2
Asymmetrical hip rotation

Correlation “r”
- 0.054

*p<0.05
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Graph 1
Correlation between Lequesne’s score and asymmetrical hip rotation.

DISCUSSION
The study aims to evaluate correlation between
asymmetrical hip rotation in subjects with and without
knee osteoarthritis. It also aims to compare the
asymmetrical hip rotation and muscle strength between
both the groups. It included 28 subjects in each group.
Subjects between ages 40-60 were included in the
study. 36 females and 20 males were included. This
coincides with the study conducted by Sharon L. Hame
et al in year 2013 which concluded that females
population is more commonly affected than male
2
population. The subjects in group A, that is the one who
had osteoarthritis of the knee joint were having more
BMI value than in group B normal individuals. Lee R. et
al conducted a study to find out if osteoarthritis is
associated with obesity. This study concluded that
obesity is associated with knee osteoarthritis in both
12
ways biomechanically and metabolic condition. there is
a study conducted by Marc to know the test-retest
reliability and validity of modified Lequesne index in
osteoarthritis of the knee joint. It showed that this
questionnaire is highly reliable with the test-retest
13
reliability 0.95. Therefore, this questionnaire is used in
this study to include subjects in the study. A
retrospective study has been conducted to study the
test-retest reliability of hand- held dynamometer. This
study concluded that hand held dynamometer is highly
14
reliable. Hence, it is used in this study to check the
strength of the external and internal rotators.
T.E,McAlindon et al. at the end of their study stated that
including the muscle strengthening exercise in the
exercise protocol will help in reducing the burden of
15
disability in knee osteoarthritic patients. Another study
conducted on patellofemoral knee pain and hip muscle
strength in females by Mary Lloyd Ireland et al.
concluded that the strength of the abductors and
external rotators is weaker in subjects with
16
patellofemoral knee pain than in control group. This
coincides with the results of the present study that is the
strength of the hip rotators is less in the subjects with
knee osteoarthritis than in the age matched control
group. The results of this study also coincides with the
study conducted by Michael T Cibulka et al. a case
study on patellofemoral pain and asymmetrical hip
rotation in anterior knee pain subject. The study
concluded that strengthening and stretching of hip
abductors and internal rotators improved range of
17
motion, muscle strength, pain and functional abilities. A

study conducted by Gulgin H on female golfers to
evaluate asymmetry in hip rotations found that there
was not much difference in symmetry between the
golfers and the controlled group but some difference
7
was found in passive internal rotation on the right side.
As per a study conducted by Linda R. Van Dillen et al.
on participants of rotation- related sports with low back
pain to evaluate hip rotation range of motion. This study
concluded that the subjects with low back pain had
affected rotations of the hip in comparison to the one
9
without low back pain. Cibulka MT et al conducted a
study on patients with sacroiliac joint pain to evaluate
asymmetrical hip rotation and found that the subjects
with sacroiliac joint dysfunction had more external
10
rotation than internal rotation bilaterally. Another study
conducted by Patrick C.McCulloch et al on professional
baseball pitchers to check for asymmetrical hip rotation
inferred that in these subjects internal rotation on stance
hip was more and external rotation was more on stride
11
hip.

CONCLUSION
Asymmetrical hip rotation was more in subjects with
knee osteoarthritis than in age matched individuals and
no correlation were found between knee osteoarthritis
and asymmetrical hip rotation. It was also found that
muscle strength was less in subjects with knee
osteoarthritis.
Limitation
Subjects with similar severity of the condition should
have been included. Sample size taken for the study
was small.
Future scope
Further studies can be conducted by focusing on the hip
rotators also in the treatment protocol of the knee
osteoarthritis.
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Abstract
Background and Objective: Urinary Incontinence (UI) is involuntary loss of urine which lead to withdrawal from activities and is
considered as a barrier for life-long participation in various activities. Hence, study aimed to know the incidence of urinary incontinence
in female dancers to that of non-dancers of same age group in Belagavi city. The study also aimed to find the correlation between the
type of dance, intensity of dance and BMI of dancers to that of urinary incontinence. Materials and Methods: An open ended sample of
female dancers, practicing various dance forms at recreational, competitive center and physiotherapy department with age ranging from
18-25 years were screened for UI for duration of six months. Results: Overall, 124 females were screened out of which 62 subjects were
dancers and 62 were non dancers (age matched control) and 14 female dancers (22.5%) reported urine loss while participating in their
various dance forms. Hip hop had highest incidence about 50% incontinence followed with Bharatnatyam 28% with p<0.0015. The BMI
of dancers with respect to dance was evaluated and p<0.001. Urinary incontinence according to training period in 1-5 years, 6-10 years
and >11 years training period groups was 18.18, 27.59 and 18.18% with p<0.0002, respectively and suggested that urinary incontinence
increases with respect to training period. Conclusion: The study concluded that 22.5% of female dancers experienced urinary
incontinence, BMI and training period of dancers showed to have positive correlation with urinary incontinence.
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MATERIALS AND METHODS

INTRODUCTION

A total of 124 subjects were screened for 6 months, out of
which 62 were screened at recreational, competitive center
and dance studios in and around Belagavi city and 62 normal
health control (Non-dancers) were from physiotherapy
department. The age ranging from 18-25 years. Inclusion
criteria were female dancers, unmarried females, dancers who
are willing to participate in the study. Exclusion criteria were
Symptomatic Urinary Tract Infection, Neurogenic Bladder,
Giggle Incontinence, Chronic cough, Constipation, Adverse
medication effects. Ethical clearance for the present study was
obtained from institutional ethics committee on human
subjectʼs research. Waver of consent was taken from
institutional ethics committee as no identifiable information
was revealed. Demographic characteristics and history of
subjects were recorded such as: Age, Type of dance,
Menstrual history, Body Mass Index (BMI), Training history,
Incontinence experience during physical activity and during
dancing.

Dance is a performance art form consisting of
purposefully selected sequence of human movements, which
has aesthetic and symbolic value and acknowledged as dance
by performers and observers with in a particular culture1.
There are different types of dance forms in the world and
established by different places and culture. Dance forms
are broadly classified as eastern and western dance i.e.,
classical

based

dance

and

western

dance.

In India

according to states different dance forms are known like
Bharatnatyam, Kathak, Odyssey, Kuchipudi, Manipuri and
many more and western dance forms are Hip-Hop, Locking
and Popping, Jazz, Salsa, Tap dance, Cabaret, Belly dancing,
Ballet, Passo etc.2.
The health problems of dancers are worthy of attention
for several reasons; first because most dancers begin training
at young age, there is potential for great impact on their future
health, secondly; the interplay of physical and aesthetic
demands in dance may lead to various health issues especially
relevant to dancers3. However, dance with strict selection and

Screening of urinary incontinence was done using 3

training regiments have succeeded in transforming dance to

questionnaires namely: Questionnaire for Urinary

an activity practiced by individual who have selectively

Incontinence Diagnosis (QUID)- A 6-item urinary incontinence
(UI) symptom questionnaire was developed and validated to
distinguish stress and urge UI. The 3-items focus on stress
incontinence symptoms and three on urge incontinence
symptoms. Each item includes 6 frequency-based response
options, ranging from “none of the time” to “all of the time”,
which are scored from 0 to 5 points9.

developed different flexible characteristics compared with
athlete. Like in athletes, dancers also have specific conditions
like amenorrhea, disordered eating, osteoporosis and urinary
incontinence4,5.
World Health Organization (WHO)6 stated, urinary
incontinence is a “wide spread global disease and one of the
last medical taboos to many people”. International Continence
Society (ICS) has defined Urinary Incontinence as the

Revised Urinary Incontinence Scale (RUIS): The RUIS is a

involuntary loss of urine which is a social or hygiene problem.

short, reliable and valid 5-item scale that can be used to assess
urinary incontinence and to monitor patient outcomes
following treatment. Each item includes 4 frequency based
response options, ranging from “not at all” to “greatly”, which
are scored from 0 to 4 points10.

It is not a life threatening disease but affects all the strata of
the society, having many medical and social ramifications7.
Urinary incontinence is more common in women of all ages
than in men. SUI is the most prevalent type of urinary
incontinence with prevalence rates between 10 and 55% in

Kingʼs Health Questionnaire (KHQ): The KHQ is a patient self-

women between ages 15 and 64 years. Stress urinary

administered self-report. It has 3 parts consisting of 21 items.
Part 1 contains the general health perception and bladder
problem (one item each). Part 2 contains role limitations,
physical limitations, social limitations (two items each),
personal relationships, emotions (three items each) and
sleep/energy (two items), severity measures (four items). Part
3 is considered as a single item and contains ten responses in
relation to frequency, nocturia, urgency, urge, stress,
intercourse incontinence, nocturnal enuresis, infections, pain
and difficulty in voiding11.

incontinence has shown to lead to withdrawal from
participation in high impact activities such as gymnastics,
aerobics and running. SUI has been reported to occur in twothirds of female gymnasts and 28% of female collegiate
athletes8. Therefore, this study aimed to examine the
incidence of urinary incontinence in female dancers to that of
non-dancers of same age group and the correlation between
the type of dance, intensity of dance and BMI of dancers to
that of urinary incontinence in Belagavi city.
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Different types of dances like Aerobic, Bharatnatyam, hip
hop, kathak and western has 22.58% incidence of urinary
incontinence. The proportions in different forms of dance
were: In each dance, Aerobic (N = 0), Bharatnatyam (N = 7),
Hip hop (N = 2), Kathak (N = 1), Western (N = 4) with total of
14 subjects (Table 4). The mean BMI of classical dancers were
23.14±1.90 and western dancers were 21.48±2.02 and the
p-value for the same was 0.0001 which was statistically
significant (Table 5). The mean BMI in non-dancers was
23.20±3.64 and p = 0.922 which was not statistically
significant.

Data analysis: Statistical analysis for the present study was
done manually as well as using statistical package of social
sciences (SPSS) version 21 so as to verify the results obtained.
Percentage of distribution, Mean, standard deviation and test
of significance. The p<0.05 was considered significant.
RESULTS
Incidence of urinary incontinence in dancers as a whole
was 22.5%. Total number of dancers screened were n = 62,
among which n = 14 reported urinary incontinence. The
dancers reported that they experienced urinary incontinence
more in cold season. The incidence of urinary incontinence in
non-dancers as a whole was 11.29%. Total number of nondancers screened were n = 62, among which n = 7 reported
urinary in continence (Table 1).
Incidence of stress, urge and both type of urinary
incontinence was found to be 12.90, 8.06 and 1.61%. The
proportion of type of urinary incontinence were: in each stress
(n = 8), urge (n = 5) and both (n = 1) with total of 14 subjects
(Table 2). Incidence of urinary incontinence according to
training period in 1-5 years, 6-10 years and >11 years training
period groups was 18.18, 27.59 and 18.18%, respectively.
Which suggested that urinary incontinence increases with
respect to training period (Table 3).

DISCUSSION
The present study was conducted to find the incidence of
urinary incontinence in young nulliparous female dancers
within the age group of 18-25 years. The present study
included the outcome measures which are reliable and valid
such as Questionnaire for Urinary Incontinence Diagnosis
(QUID), Revised Urinary Incontinence Scale (RUIS), Kingʼs
Health questionnaire (KHQ) were these questionnaires are
used to measure the symptoms of UI in women but never
used on dancers as per previous studies. Young nulliparous
and physically active women have shown to have highest
prevalence of stress urinary incontinence according to
Eliasson et al.12. In present study 22.5% female dancers
experienced stress urinary incontinence. This could be due to
extensive time the dancers spend practicing and performing,
overuse injuries are more common than acute injuries13. In the
present study incidence of urinary incontinence in young
nulliparous female dancers was found to be 22.5%. Particularly
seen in certain dancers like Bharatnatyam (28%) and Hip hop
(50%) where there is more used of lower extremity which
leads to increased flexibility of lower limb. Similarly PozoMunicio et al.14 also found that dancers experience genito
urinary condition some point in their life.

Table 1: Incidence of urinary incontinence in dancers and non-dancers
Group
screened

Total no.
of screened

No. of
incontinence

Samples
incontinent (%)

62
62

14
7

22.5
11.9

Dancers
Non dancers

Table 2: Incidence of stress, urge and both type of urinary incontinence
Type of incontinence

No. of sample

Stress
Urge
Both
Total

Sample (%)

8
5
1
14

12.90
8.06
1.61
100.00

Table 3: Incidence of incontinence according to training period
Age groups
1-5 years
6-10 years
>11years
Total

Incontinence

Percentage

Continence

Percentage

Total

p-value

4
8
2
14

18.18
27.59
18.18
22.58

18
21
9
48

81.82
72.41
81.20
77.42

22
29
11
62

0.0002*

Table 4: Incidence of incontinence in different dance forms
Types of dance

Incontinence

Percentage

Continence

Percentage

Total

p-value

Aerobics
Bharatnatyam
Hip hop
Kathak
Western
Total

0
7
2
1
4
14

0.00
28.00
50.00
12.50
19.04
22.58

4
18
2
7
17
48

100.00
72.00
50.00
87.50
80.95
77.42

4
25
4
8
21
62

0.0015*
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Table 5: Co-relation of BMI and type of dance to that of urinary incontinence
Type of dance

Mean BMI±SD

SE

t-value

p-value

Classical
Western
Non-dancers

23.14±1.90
21.48±2.02
23.20±3.64

0.33
0.38
0.66

3.3260

<0.0001*

0.000

0.922

dancers. The emotional domain was also effected in present
study as it would be due to depression, anxiety, reduced selfesteem and self-confidence due to urinary incontinence in
dancers19. The strength of the present study, It is the first of its
kind, in Indian scenario provides a contribution to the sparse
scientific literature about the incidence of urinary
incontinence in different Indian dance form and experiencing
UI or at risk for developing UI.

SE: Standard error

Postures attained for a longer period of time leads to
urinary incontinence. Therefore in the present study
Bharatnatyam dancerʼs experienced urinary incontinence this
could be due to the posture attained called Araimandi which
squatting position with both arms extended for a longer
period of time overloaded with body weight of an individual15.
This posture gives pressure in the lower tier of the pelvic
support and leads to urinary incontinence in dancers which
was similar to study conducted by Thyssen et al.5 in ballet
dancers, as similar posture is attained in these two dance
forms.
In the present study urinary incontinence was
experienced more in between 6-10 years of training period
which was due to overuse or recurrent injuries than acute
injuries which might have caused due postures attained and
increased flexibility of lower extremity. Another reason for
urinary incontinence could be co-activation of abdominal
muscles and pelvic floor muscles due to rise in intraabdominal pressure to stabilize lower limbs which is observed
during fixed posture16. Hence, in the present study 18.18% of
dancers experienced urinary incontinence in 1-5 years and
27.59% of dancers experienced urinary incontinence in
6 to 10 years of training period, which suggested that as
training period increases or repeated exposure to high forces
of pelvic floor muscles, the risk of urinary incontinence
increases in female dancers12. Carol casper conducted a study
with athlete and non-athlete females aged between
18-25 years and found that there was no significant difference
in pelvic floor muscle activity between athlete and nonathlete, which suggest that pelvic floor muscle activity alone
does not predict urinary incontinence 17.
Previous studies conducted shows BMI and urinary
incontinence are strongly correlated, similarly our study also
showed positive correlation of BIM and urinary incontinence
to that of dancers, i.e., as BMI of dancers increases urinary
incontinence increases. This could be due to systemic
mechanism where there is generalize increase in adipose
tissue in body which can cause vascular damage to pelvic floor
muscle and lead to dysfunction of detrusor and sphincter
muscle via oxidative stress18.
In the present study dancers also reported decreases
quality of life this could be due to increased BMI which causes
incontinence, thereby increasing physical limitations, role
limitations and giving rise to reduced general health of

CONCLUSION
The study concluded that 22.5% of female dancers had
urinary incontinence. About 50% of Hip hop dancers and 28%
of Bharatnatyam dance forms showed to have higher
incidence as compared to other dance forms, BMI had a
positive correlation with urinary incontinence in classical and
western dancers and training period is directly proportional to
risk of urinary incontinence. The study also reported reduced
quality of life in dancers with urinary incontinence.
SIGNIFICANCE STATEMENT
The present study reported 22.5% of female dancers
experienced urinary incontinence and BMI and training period
had a positive correlation with urinary incontinence, which
contributed to literature. The study also found hip-hop and
Bharatnatyam dance forms had highest prevalence of urinary
incontinence. The symptoms of urinary incontinence lead to
overall reduced quality of life in dancers. Finding the
prevalence of urinary incontinence in female dancers lead to
forming a structured program for strengthening of pelvic floor
muscles. This study also gives justification of how pelvic floor
muscle weakness occurs and leads to urinary incontinence in
female dancers.
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Abstract:
Background: Urinary incontinence is the unintentional or uncontrollable leakage of
urine or the inability to control the urge to urinate in certain circumstances. Some of the
causes of urinary incontinence are pregnancy, urinary tract infection; smoking and
alcohol consumption, chronic cough, parity, constipation, obesity, pelvic surgeries,
activity level, and weakness of pelvic floor muscle. Among them Obesity correlates with
the most urinary incontinence; Obesity has wide ranging effects on the body it can
cause diabetes mellitus, coronary artery disease, low back pain, infertility, osteoarthritis,
depression and it can affects the pelvic floor. Urinary incontinence affects physical
activities, self-perception, self-confidence and social activities thus, presenting with low
quality of life.
Objectives: To find correlation between BMI and urinary incontinence in parous
women.
Methodology: 100 parous women from tertiary care hospital, Belagavi were screened
for the study after meeting the inclusion criteria.
Result: The mean age of women with urinary incontinence was 36.44 years. Among
100 parous women 46 were having high BMI of which 29 women had complaints of
urinary incontinence
Conclusion: The present study found that there is a significant difference of BMI in
subject with urinary incontinence and without incontinence.
Key Words: Urinary Incontinence, Obesity, BMI, Parous Women
I.

INTRODUCTION

Urinary incontinence is the unintentional or uncontrollable leakage of urine or it can be
define as inability to control the urge to urinate in certain circumstances. The common
type of urinary incontinence is urge urinary incontinence and stress urinary
incontinence, in which stress urinary incontinence is a common type of incontinence. [1]
A study was done to check the prevalence for urinary incontinence among 3000 women
out of which 625 women were having urinary incontinence and 484 (73.8%) women
diagnosed with stress urinary incontinence. [2]
Stress incontinence commonly occurs when certain kind of physical movements put
pressure on bladder like jumping, sneezing, coughing, exercise, heavy weight lifting.
Both men and women have episodes of urinary incontinence but women are more likely
to suffer with urinary incontinence. The most common causes of urinary incontinence

are pregnancy, urinary tract infection; smoking, alcohol consumption, chronic cough,
parity, constipation, higher BMI, obesity, pelvic surgery, activity level, and weakness of
pelvic floor muscles. [3]
Stress urinary incontinence is closely associated with BMI. Overweight women have
increased intra-abdominal pressure, which adversely stresses the pelvic floor and leads
to urinary incontinence. [4] Over weight and obesity is usually measured by BMI (body
mass index). There are many methods to evaluate obesity in females such as waist-hip
ratio, skin fold measurement with using calipers and BMI among these, BMI is most
accurate, easy to calculate and time saving method one must need height and weight. It
calculated by weight in kilograms divided by square of height in meters (kg/m2).BMI is
overall estimate of body fat in person [5].BMI is classified according to WHO’s
classification. Obesity has often been suggested as a risk factor for urinary
incontinence. Each 5 kg/m2 increase in body mass index (BMI) is associated with a 60–
100% increased risk of daily incontinence [6,7].The strong association between
increasing weight and SUI may be related to the higher resting intra-abdominal and
intra-vesicle pressures in obese individuals [8]. Increased intra-abdominal pressures
adversely stress the pelvic floor and affect the neuromuscular function of the
genitourinary tract [9]. Obesity has wide ranging effects on the whole body and can
affect the pelvic floor in a different ways.
The continence of bladder and bowel become difficult .Also continual pressure of too
much weight weakens the pelvic floor and causes the bladder, bowel and vagina to
prolapse through the muscle. This is known as pelvic organ prolapse [10]. A study done
on obesity and pelvic floor disorder in that study they concluded that Weight loss by
both surgical and non-surgical methods should be considered in the treatment of pelvic
floor disorders in the obese woman. There are limited study in Indian women which can
evaluate the direct correlation between BMI and UI so the aim of the present study is to
check effect of BMI in female with urinary incontinence.
II.

MATERIALS AND METHODOLOGY

This was a cross sectional study done at tertiary care hospital, Belagavi.
Data of 100 parous women was collected visiting the IPD and OPD of the hospital
based on inclusion and exclusion criteria from November 2015 to January 2016.
Institutional ethical committee approval was obtained prior to the commencement of the
study.
➢ Inclusion criteria:
1) Parous women after 1 year of delivery
2) Who has undergone either Normal Delivery or caesarean section
3) Age between 25-40 years
➢ Exclusion criteria:
1) Subjects having a history of metabolic disorders

2) Urological condition (ex. Renal Calculi)
3) Neurological bladder
4) Spinal cord injuries,
5) Organ prolapses and operated for hysterectomy
III.

PROCEDURE

The objectives of the study were explained to the women and a written informed
consent was obtained from the study participants. Three questionnaires were
administered to find out impact of urinary incontinence, physical activity level and health
status of subjects recruited. Urinary incontinence was diagnosed by using IIQ
(Incontinence Impact Questionnaire). Physical activity was assessed by PAQ (Physical
Activity Questionnaire) and general health was assessed by using KHQ (King’s Health
Questionnaire).BMI was calculated by weight in kilograms divided by square of height in
meters (kg/m2).
IV.

RESULTS

Total 100 subjects were recruited for the study among which 50 subjects were having
urinary incontinence. The mean age of women with urinary incontinence was 36.44
years. Among 100 parous women 46 were having high BMI in which 29 women had
compliant of urinary incontinence. [Ref.table-1]Values of the questionnaires for urinary
incontinence are given below. [Ref- table-2]
Table no.2 BMI in parous women

Total
Normal
Obese

Without UI

With UI

Total

50
33
17

50
21
29

100
54
46

120
Total

100
80

Normal

60

Obese

40
20
0
Without UI

With UI

Total

1) Incontinence Impact Questionnaire :
The mean value of incontinence impact questionnaire was 50.17 and p value was
0.0001 that shows that parous women had highly significant urinary incontinence.
2) Physical Activity Questionnaire:
This questionnaire contains mild, moderate and heavy physical activities. The mean
value of mild activity was 31.15% and mean of moderate activity was 56.41% p
value of this questionnaire was 0.012 which indicates that level of physical activity
also affects women’s health.
3) King’s Health Questionnaire:
In this questionnaire there were various components mean value of this
questionnaire was 353.07 and p value was 0.0001 which indicates high level of
significance
Table no: 3 Mean values of the questionnaires for urinary incontinence.
Questionnaire

Mean Value

P Value

Incontinence Impact
Questionnaire

50.17

0.0001*

Moderate - 56.41 %
Physical Activity Questionnaire
King’s Health Questionnaire

Mild – 31.15 %
353.07

0.012
0.0001*

Graph: Mean values of the questionnaires for urinary
incontinence.
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Graph: Mean values of the questionnaires for urinary incontinence.

V.

DISCUSSION

The present study was aimed to check correlation of BMI in female with urinary
incontinence and female without urinary incontinence.
In the present study, King’s Health Questionnaire (KHQ), Incontinence Impact
Questionnaire (IIQ) and Physical Activity Questionnaire (PAQ) were used as
outcome measure. These questionnaires were used because it was easy to
administer to patients, highly reliable and valid. The KHQ has two single item and six
multiple item domains. A study was done by using King’s Health Questionnaire in
women with urinary incontinence which suggested that King’s Health Questionnaire
is valid instrument for measuring the quality of life of the patients with urinary
incontinence. [11] A study done by using Incontinence Impact Questionnaire and it
was reported to be reliable for urinary incontinence. [12] A study done on ‘Long-term
Health-Related Quality of Life of Patients Receiving Extended-Release Tolterodine
for Overactive Bladder’ in this study KHQ was used as a outcome measure and they
concluded that urinary incontinence affects quality of life.[13]

Obesity is associated with a high prevalence of pelvic floor disorders .Patients
with obesity present with a range of urinary, bowel and sexual dysfunction problems
as well as utero-vaginal prolapse. Urinary incontinence, faecal incontinence and
sexual dysfunction are more common in patients with obesity. Weight loss by
surgical and non-surgical methods plays a major role in the improvement in
symptoms of urinary incontinence and their quality of life. A study done on ‘Obesity
and Pelvic dysfunction’ this study concluded that weight reduction in obese patients
leads to relief in the symptoms of urinary incontinence and also improvement in
quality of life [14].
Urinary incontinence can be assessed by subjective and objective methods. In
subjective methods various questionnaire can be used while in objective
Urodynamic tests are used. It includes cystometry, uroflowmetry, Urethral pressure
studies, Pressure-flow micturition studies, Video-urodynamic studies,
Electrophysiology studies this tests provide accurate results. Main advantages of
these tests are- that can be perform in men, women and children also; tests
provides appropriate results ; cause can be identified and do not require education
of the patient . But main disadvantages are it is time consuming; costly; requires
skilled person. Where as in subjective methods main advantages are it is time
saving; affordable; easy to explain and main disadvantages are person must be
educated enough to understand; difficult to apply on children; chances of bias are
more; subjective variation can be seen; does not give accurate results.
A systemic review done on evaluation of methods of assessing urinary incontinence
in this systemic review urinary incontinence was evaluated by cystometry,
uroflowmetry, Urethral pressure studies, Pressure-flow micturition studies, Videourodynamic studies, Electrophysiology.[15] A study was done on symptom
assessment tool for overactive bladder syndrome—overactive bladder symptom
score in this study they evaluated urinary incontinence by KHQ.[16] So, both
subjective and objective methods are reliable and valid but in this study subjective
method was used because of its advantages.
Limitation of this study is the study is done in a single hospital setup, Duration of the
study is less, and Assessment is subjective since no other objective tests were used
for diagnosis. Strength of the study is according to BMI weight loss programme can
be planned.

VI.

CONCLUSION
The present study found that there is correlation between BMI and urinary
incontinence in parous women.
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Abstract
The aim of our study is to evaluate the effect of Hoffman’s exercises on flat/inverted nipples in immediate
postpartum mothers. 34 immediate post-partum women with inverted or flat nipples were involved. The
experimental group was given hot moist packs, manual breast massage, Hoffman’s exercises and an appropriate
breastfeeding position, while the control group did not receive Hoffman’s exercises. The treatment was given
for 4 consecutive days. LATCH: A Breastfeeding Charting System and Documentation Tool and BSES:
Breastfeeding Self Efficacy Scale documented as outcome measures on day 1 pre intervention and day 4 post
intervention. The scores from pre and post LATCH and BSES of both groups followed normal distribution
as per Kolmogorov-Smirnov small test. The experimental group showed significant improvement in LATCH
and BSES scores and were statistically highly significant. Hence, Present study concludes Hoffman’s exercise
showed significant effect on flat or inverted nipples in immediate postpartum mothers.
Keywords: Inverted or flat nipples; Hot moist pack; Manual breast massage; Hoffman’s exercises; Immediate
Postpartum mothers.

INTRODUCTION
Approximately 10% of women who wish to
breastfeed have inverted or non-protractile nipples.1 A
chronically inverted nipple is often a common finding
in breast development. It may be a result of retraction
of the underlying connective tissue of the nipple.2
An inverted nipple is a condition where the nipple,
instead of pointing outward, is retracted into the breast.
This is caused by fibrous bands connecting the nipple to
the underlying breast tissue. In many cases these bands
will loosen due to the hormonal changes of pregnancy
and the nipples will become everted. In some cases, the
nipple will be temporarily protruded if stimulated, but
in others, the inversion remains regardless of stimulus.3
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When the fault lies in the anatomy, the breasts have
short lactiferous ducts which tether the nipple hence
preventing it from projecting.4
Breastfeeding with inverted nipples highlights
the difficulties faced by a mother due to poor nipple
protractility.1 An appropriate latch is of utmost
importance for adequate breastfeeding. Babies feeding
onto breasts with inverted nipples have difficulty in
establishing a deep grasp, leading to unsuccessful
sucking. If the baby fails to feed, there is accumulation
of milk in breasts making them prone to develop
engorgement, which will further worsen the condition.
This interferes with the mother’s psychological wellbeing and her ability to breastfeed.5 The second most
common reason for early cessation of breastfeeding is
painful nipple or latch problems arising from inverted
or retracted nipples. Early cessation deprives the baby
of the necessary nutrients it would acquire from the
mother’s milk. This may lead to malnourishment as well
as poor immunity in the child.6 Another important aspect
of breastfeeding is correct positioning or handling of
the baby during breastfeeding. Mothers with inverted
nipples may require more support in handling their child
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during breastfeeding as an incorrect position will hinder
a good latch.7
Various non-surgical devices are used to treat
inverted nipples which cause discomfort to the mother
in the form of nipple cracking, bleeding, soreness,
etc.8 the use of exercise is a safe measure ensuring that
the mother will not face these problems. In this study,
the aim was to educate the mother about self-usable
measures to treat the condition and its complication.
Along with Hoffman’s exercises, hot moist pack and
kneading will act as a supportive measure as hot moist
pack gives a sense of comfort and softens the areola
which will provide grounds for the nipple to be stretched
effectively as it is to be done in Hoffman’s exercises
while, kneading will help prevent or treat engorgement
as massage encourages drainage of fluid towards the
axilla and helps in reducing swelling, softens breasts
and aids in resolution of milk stasis, and directs the
accumulated milk towards the nipple.9

METHOD
Ethical Clearance was obtained from the
Institutional Ethical Committee. Immediate post-partum
women were screened and assessed for inverted or flat
nipples using the “Pinch” test, based on the procedure
as described by Waller.1,8 34 participants were recruited
in the study as per inclusion and exclusion criteria.
Inclusion Criteria were women within the age group
18-30 years, immediate post-partum women, full term
delivery, women with inverted or flat nipples and
their willingness to participate in the study. Exclusion
Criteria were antenatal women, engorgement without
inverted nipples, cracked nipples, nipple disease,
breast cancer and heat intolerance. After finding their
suitability as per the above mentioned criteria, subjects
were requested to participate in the study. Participants
were briefed about the nature of the study and the
intervention. Only those willing to participate were
recruited for the study. Demographic data and a written
informed consent was obtained from every participant.
The participants were made to answer a breast feeding
self-efficacy questionnaire10 and the therapist assessed
the level of nipple inversion using the LATCH scale.11
The recruited participants were randomized into
two groups using the envelop method. There were two
envelopes one denoting Group A i. e. experimental
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group and the other denoting group B i. e. control group.
The recruited participants were asked to pick one from
the two envelopes. Based on the selection by the subject
they were assigned to the group selected by them. One
group received the intervention under study (Hoffman’s
exercises) and conventional physiotherapy (Hot moist
pack, manual massage (kneading), education regarding
breastfeeding positions) while the other group was given
conventional physiotherapy only.
Participant was made to sit comfortably. Hot moist
pack was applied to the mother’s breast for 10 minutes.
The temperature of hot moist pack ranged between 43 –
46 degrees Celsius. The hot pack was administered twice
daily for four consecutive days.12 This was followed by
Manual Massage in which kneading was done by using
fingertips in repetitive up and down motion starting
from the areola which was given for approximately 15
minutes,9 followed by Hoffman’s exercises in which
the thumb and the forefingers were placed close to
the inverted nipple, then pressed into the breast tissue
firmly and gradually, the fingers were pushed away from
the areola. The procedure was repeated 5 times in the
horizontal plane and then 5 times in vertical plane. The
exercise was completed by an attempt to ease the nipple
out further by traction at the nipple base. The exercise was
done 5 times a day for a period of 4 days,8,13 The mother
was advised to adopt the most suitable breastfeeding
position i. e. the cradle position. The mother was made to
sit comfortably. She was made to hold the baby in such
a way that the baby’s chest faced the mother’s chest,
and its head was placed into the crook of the mother’s
arm. The baby’s body was placed in correct alignment
in a way that it had a vertical orientation and the mother
directed the nipple towards the baby’s mouth with the
use of one finger.7, 14
On the fourth day, the participants were again made
to fill in the breastfeeding self-efficacy questionnaire and
the LATCH score was assessed

RESULTS
Demographic Profile
Age distribution: Age of the participants in the study
was between 18–30 years. The mean age of participants
in Group A was 23.53 ± 3.002 and the mean age of
participants in Group B was 22.65 ± 2.572. (Refer table 1)
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Table 1
Age distribution
Group A
Group B

N
17
17

Minimum
20
19

Type of Delivery: Out of the 17 participants in Group A
64.7% (11 participants) had undergone LSCS and 35.3%
(6 participants) had undergone FTVD. In Group B, 70.6%
(12 participants) had undergone LSCS while 29.4% (5
participants) had undergone FTVD. This suggests that
majority of the participants had undergone LSCS.

OUTCOME MEASURES
Comparison of Group A [Experimental] and Group B
[Control] with respect to LATCH Score by summary
independent samples t test: A comparison of Group A

Maximum
30
29

Mean
23.53
22.65

Std. Deviation
3.002
2.572

and Group B was done with respect to the latch score by
independent samples t test. In Group A the mean values
of pre intervention is 3.70±1.31and post intervention was
8.35±0.99 and in group B it was 3.00±1.11 and 6.05±1.19
respectively. The p values were compared between the
two groups. The p value of the pre score was 0.103 which
was statistically insignificant while that of the post score,
p is <0.001 which was highly significant. The difference in
the mean of pre and post score of group A was 4.64±1.27
and group B was 3.05±0.89 and its p value being <0.001
which was highly significant. (Refer table 2)

Table 2
Time point

Groups
Mean
SD
SE
Group A
3.70
1.31
Pre Score
0.416
Group B
3.00
1.11
Group A
8.35
0.99
Post Score
0.375
Group B
6.05
1.19
Group A
4.64
1.27
Difference
0.376
Score
Group B
3.05
0.89
*Significant at 5% level
All values in absolute form [ignored negative sign for statistical convenience]
Group A showed more significant improvement than
group B based on higher mean value in all categories.
Since post score and difference score was less than 5%
level (0.000<0.05) it was statistically significant and
fulfilled the desired outcome as per our experiment.

t-value

p-value

1.681

0.103

6.126

0.000*

4.227

0.000*

t test. In Group A the mean values of pre intervention is
73±10.52 and post intervention was 117.17±10.22 and in
group B it was 81.41±9.22 and 96.94±8.59 respectively.  
The p values are compared between the two groups. The
p value of the pre score is 0.019 which was statistically
insignificant while that of the post score, p is <0.001 which
was highly significant. The difference in the mean of pre
and post score of group A was 43.70±10.21 and group B
was 15.252±6.61 and its p value being <0.001 which was
highly significant. (Refer table 3)

Comparison of Group A [Experimental] and Group B
[Control] with respect to Breastfeeding self-efficacy scale
by summary independent samples t test: A comparison
of Group A and Group B was done with respect to the
breastfeeding self-efficacy scale by independent samples
Table 3
Time point

Groups
Mean
SD
SE
Group A
73.00
10.52
Pre Score
3.393
Group B
81.41
9.22
Group A
117.17
10.22
Post Score
3.238
Group B
96.94
8.59
Group A
43.70
10.21
Difference
2.950
Group B
15.52
6.61
*Significant at 5% level
All values in absolute form [ignored negative sign for statistical convenience]

t-value

p-value

2.479

0.019*

6.248

0.000*

9.553

0.000*
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Group A showed more significant improvement than
group B based on higher mean value in all categories.
Since post score and difference score is less than 5%
level (0.000<0.05) it is statistically significant and
fulfilled the desired outcome as per our experiment.

DISCUSSION
In the present study, demographic data of the
subjects taken was homogenous in both the groups. The
age of the mothers with inverted or flat nipples who
wished to breastfeed ranged from 18-30 years. Similar
to this study, another study was done which had 4 groups
in which the maternal age also ranged between 18-30.8
Hence, both the studies showed that the condition is seen
mostly in mothers of the lower age group.
In the present study, all of the included subjects
were primiparous and immediate postpartum (n=34).
The study intervened postnatally, because there was a
risk of getting premature uterine contractions which
may occur due to stimulation or manipulation of
nipples before the 3rd trimester of gestation as it leads to
secretion of oxytocin which is known to induce uterine
contractions.2, 15 Contradictory to this study, there was
another study done which included nulliparous females
between 25-35 completed weeks of gestation.8 Since the
mothers were intervened before 3rd trimester, they were
at a risk of premature uterine contractions.4
In the present study we first used hot moist packs
which showed significant reduction in breast tenderness
as heat works by improving vascular tone and providing
an anti-inflammatory action. It aids oxytocin uptake and
softens the areola prior to attachment. It also promotes
comfort and let down.16 Supporting this study, different
studies were done by R. Nanthini et al and Smriti Arora
et al, which compared the use of cold cabbage leaves and
hot packs. Both these studies found that hot packs were
more effective in treating breast engorgement.12
After the application hot moist packs, manual
massage was given which showed significant results
as massage encourages drainage of fluid towards the
axilla and helps in reducing swelling, softens breasts
and aids in resolution of milk stasis.9 Another study by
Storr GB supported the use of breast massage to prevent
nipple tenderness and breast engorgement by massaging
one breast which helped in softening the breasts and
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furthermore helping the baby was to latch better onto the
mother’s breast. The breast which was massaged showed
decreased tenderness and engorgement as the rhythmic
movements used in massage helped in dissolving the
plugs which caused breast hardening and directing the
swollen lymph towards the axillae.9, 17
The current study we found that there was significant
improvement in successful breastfeeding as Hoffman’s
exercises help to break adhesions and promote nipple
protrusion.13 This was made easier by manual massage
which was given prior to Hoffman’s exercises as it
softens the areola and surrounding tissue.9 Furthermore,
when the baby sucks on to the breast it stimulates the
nipple protrusion. On the contrary, a study by J. M.
Alexander, M. Grant et.al which had given Hoffman’s
exercise and breast shells failed to identify any benefit
of recommending Hoffman’s exercises but recognized
that Hoffman’s exercises showed that there was a
moderate but clinically important increase in successful
breastfeeding.8
In the current study we intervened using Hoffman’s
exercises and caused no nipple discomfort or irritation to
the participants post treatment. Hoffman’s exercises are
patient friendly, easy to practice even by the participant
as well as are cost-effective. On the other hand various
devices were used in correcting inverted nipples. Julie
Bouchet-Horwitz used supple cups wherein, 10 of the 12
participants of the study were successfully able to breastfeed
their babies.5Although, the devices were useful in nipple
protraction they caused nipple soreness, discomfort and
skin problems.8 The devices retained moisture and caused
irritation which promoted bacterial growth.2
In the present study, we taught the mother cradle
hold position during breastfeeding and it was noticed
that when the mother used this position, the baby was
able to latch better and at the same time the mother
was comfortable. Supporting the same, Wambach K.
et al suggested that the cradle hold is the commonly
used position as it includes correct alignment of the
baby’s body with its head in such a way that it has a
vertical orientation. The baby’s chin is buried in the
breast, his nose touching the breast.7 On the contrary,
Renee A. Milligan et al compared various breastfeeding
positions to evaluate which one of them was efficient in
minimizing fatigue and concludes that a supported side
lying position best served the purpose.18
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CONCLUSION
The present randomized controlled trial concluded
that Hoffman’s exercises are effective in correcting flat
or inverted nipples in immediate postpartum mothers and
improving their breastfeeding self-efficacy when given
along with hot moist, breast massage and an appropriate
breastfeeding position as one compliments the other.
Conflict of Interest: None
Source of Funding: Self
Informed Consent: Obtained
Ethical Clearance: Obtained
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ABSTRACT
“Impact of use of electronic gadget with and without internet on physical activity in preschoolers of
Belagavi city-An Observational Study”
Background: Physical activity is any bodily movement produced by skeletal muscle that requires energy
expenditure. The leading risk factor for global mortality is physical inactivity . In recent years children have
become less active physically. About 25 percent amongst 5 years old use internet and their number rises to
50 percent  by the age of  9 to at least 75 percent by the age of 15years to 17years. Hence the present study
uses preschoolers of Belagavi city as the study population to observe the impact of use of electronic gadgets
with and without internet on physical activity.
Objective: To study the impact of use of electronic gadgets with and without internet in preschoolers on
their physical activity.
Method and Measures: This study done is an observational study. After screening for inclusion and
exclusion criteria, 138 children along with their primary care taker from different schools in Belagavi city
were chosen. Demographic data was obtained briefly. The responses from preschool children for their
physical activity by using Pre-PAQ(Home version) questionnaire were recorded.
Results: When the overall impact of  use of electronic gadgets in the age group of 3-5 years was obtained,
the present sample which included children without internet use was p=0.000 by using physical activity
questionnaire.
Conclusion: The present study concluded that there is reduced physical activity in preschoolers using
gadgets with and without internet in Belagavi city.
Keywords: Pre-PAQ, Questionnaire, Electronic gadgets, physical activity, Preschoolers

INTRODUCTION
A healthy life style must consider physical activity
to be an important component in young children and
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has proved to be effective with a healthy weight status,
skeletal and bone health, psychosocial health, motor
skill development, cognitive development and aspects of
cardio metabolic health.(1) Physical activity is considered
to be an important source of development in children.
It is also considered to be an important part of day to
day life. Physical education is necessary in school
curriculum.(2)
Among young adults physical inactivity is more
prevalent. About half of the adult population of
industrialised nations is categorised as physically
inactive according to their health benefits.(3,4,5) Increased
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level of physical inactivity in preschool children have
been related to a higher risk of being overweight or
obese.(6,7)
Preschool and day care centres provide opportunities
to improve levels of physical activity. (1) Recent research
has focused on the importance of physical activity in
pre school years (less than 5 years).(8) It is essential to
measure physical activity in preschoolers as it provides
the basis for examining health benefits of physical
activity among the population.(8)
Physical inactivity is related to health risks
behaviours such as increased consumption of unhealthy
foods. Inactivity maybe commonly assessed with
regards to screen time exposure ( eg. Television/movie
watching, computer use and playing games).(7,9,10,11)
Since globalization the world has changed to
electronic age with the invention of Smartphone’s,
computers, video games and electronic gadgets. Use
of gadgets in the fast moving world has been a global
phenomenon in recent years. (12)

Materials and Instrument
Informed Assent, Data collection sheet, Pre-school
aged physical activity questionnaire, Weighing machine,
Measuring tape
Method of Collection of Data:
zz Study design: An observational study
zz Study type: Descriptive study
zz Target population: 3-5 years
zz Duration of study: 6 months

PROCEDURE
After obtaining approval from the institutional
ethical committee, parents of the children in the age
group of 3-5 years were approached for participate in
the study. The children were screened for eligibility and
parents who consent for participation were enrolled into
the study. The study includes the information of physical
activity and electronic gadgets used by the preschoolers.
A self-administered questionnaire which consisted of
questions such as The number of television sets at home?

Does the child has a television set in his/her bedroom?
Do you have internet connection at home? How often
your child walk to get around your neighbourhood
last week? Does your child eat his/her meal in front of
the television? Does your child attend any organised
physical activity like swimming, kinder gym, dance
and sport? This questionnaire was administered to the
educated parents/guardians and others were explained
about the questions and how it has to be filled. The
Parent/Guardian had to observe the child for a week
as the questionnaire consisted the physical activity
of the child during the weekdays and on weekends.
Total duration taken to fill the questionnaire was 20-30
minutes. The primary investigator was available if they
had any questions regarding the questionnaire.
The data was collected from various schools, day
care centres, and at homes. For parents who were
not educated research assistant read the questions in
vernacular language and recorded their responses. Total
number of schools taken were 4.

RESULTS
The present study titled Impact Of Use Of
Electronic Gadgets With And Without Internet On
Physical Activity In Preschoolers Of Belagavi City-An
Observational Study. A brief information was noted for
all children and responses were recorded by using Pre –
PAQ Questionnaire.
Table 1: The number of electronic gadgets available
at your home
Particular
Television sets
DVD or video players
Electronic games

Yes
124
62
28

No
14
76
110

Percent
89.80%
44.90%
20.20%

58

80

42.60%

65
38

73
100

47.00%
27.50%

Conted…
Computers (laptop or
desktop)
Internet
Pay television

Table No.1 Explains the type of electronic gadgets
that are available in their home and found that most of
them had television sets that is 89%, more than the other
items such as DVD or Video player, Electronic games
and Computers.
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Club that offers
children–71.7%

activities/sports

for

young

Table 3: Child eat his/her meals in front of the
television

Fig. 1: Distribution of Male with Respect to Age
Fig. 1. Explains about the gender, in which the study
showed that male children used the electronic gadgets
more than female children. Among the considered age
that is 3 to 5 years, the children of 5 years of age had
used electronic gadgets more.
Table 2: Local neighborhood places or facilities
where the child can be physically active
Particular
Open areas such as
beaches, rivers, natural
reserves
Public park or oval
Playground
Public swimming pool
Gym that offers
programs for young
children e.g. kindergym, play-gym etc.
Club that offers
activities/sports for
young children e.g.
soccer, dance etc.

Yes

No

Not
Percent
Sure

Particular
3 meals a day
2 meals a day
1 meal a day
Not at all or rarely
Total

No. of observations (%)
11 (8)
37 (26.8)
53 (38.4)
37 (26.8)
138 (100)

Table No. 3 Explains about the number of children
were having food in front of the television in which 8%
of them had all meals a day in front of the TV, 26.8%
of them had 2 meals a day in front of the TV , 38.4% of
them had 1 meal a day in front of the TV. Out of these
males were more in number.
Table 4: Correlation with gadgets and physical
activity in children

27

97

14

7.00%

91
82
19

38
42
95

9
14
24

27.00%
30.00%
68.80%

Q 16
Mean
3.8307
Standard Deviation
0.68
Standard Error Mean 0.058
t value
14.139
P value
0.000

11

103

24

74.60%

Table 4.1: Child attend organized Physical Activity

71.70%

Mean
Standard
Deviation

12

99

27

Q 21
1.64
0.522
0.044
7.880
0.000

Q 22
3.121
0.540
0.046
2.263
0.009

Q 27
2.258
0.907
0.077
9.956
0.000

Swimming Gym Dance Sport Other
6.52
0.65 21.41 12.83 18.41
24.51

4.39

72.47

74.85

61.19

P value: 0.000

The p value is 0.000. Result is significant.
Table No. 2 Explains about the local neighborhood,
places of facilities where the child can be physically
active such as
Beaches, rivers, natural reserves–70.2%
Public park or oval–27%
Play ground–30%
Public swimming pool–68.8%
Gym that offers program for young children–74.6%

Table No. 4 and 4.1 Which showed that there was lack
of encouragement by the parents towards the children to
play, when the weather was suitable and also the parents
were not physically active in front of their child. Parents
work schedule or commitments limited the time, which
they had to play with their child. There was lack of open
areas such as beaches, rivers, kinder-gym, club that
offers sports and activities for children, swimming pool
for the children. Which limited the outdoor physical
activity in children. The walking distance was reduced
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in children as the local shops were within easy distance
of their home. Parents stated that their child had as active
nature only if they were motivated or accompanied by
siblings, parents or friends. Only 29% children attended
organized physical activity during the week, remaining
71% did not attend any organized physical activity.

Discussion
The present study was intended to know the impact
of use of electronic gadgets with or without internet on
physical activity in preschoolers of belagavi city. In this
study screened for 138 children of age group 3-5 years,
from various play schools, day care centres and home by
using Pre- Physical Activity Questionnaire.
In a Randomized controlled trial on a sample of 70
children in  the age group of   4-7 years and BMI above
or at 75th percentile for the gender and age there was
no significant  change in Physical Activity but there was
change in television viewing that was related to energy
intake P<0.001.(13)
In comparison to the study done by Leonard H.
Epstine; Our study showed that there is a change in
Physical Activity with use of television viewing but
no significant change in BMI because results showed
children usually consumed a average of 2 meals per day
in front of television.
In an experimental study in the age group of 3-5
years, it showed that the children watched TV for more
hours and ate more lunch (r = 0.56, P<0.05) and this
resulted in higher energy consumption during lunch.(14)
In comparison with the above study children mostly
had electronic gadget 1meal in front of the TV (38.40%)
compared to other electronic gadgets and majority of
them watched television for 1 hour daily that is 89.80%.
In this study within the age group of 3-5 years there
was increased static play like sat or lay still watching
TV, looking at the books or listening the stories ,sitting
doing puzzles or craft, digging in a sand pit. There was
minimal outdoor physical activities were noticed like ran
or jogged slowly, jumped, skipped or marched at an easy
pace, rode a tricycle, bike or scooter at an slow speed.
Hence it indicated that, children were more involved in
a static play than the dynamic play.

Conclusion
The present study concluded that there is reduced
physical activity in the age group of 3-5 years with and
without internet use in the preschoolers of Belagavi city.
Conflict of Interst: None
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INTRODUCTION: Obesity in childhood is a major health issue that is seen in both developed and
developing countries. Childhood obesity is associated with high risk of adulthood obesity and a series
of health problems such as insulin resistance, hypertension, hyperlipidemia, type II diabetes mellitus,
sleep apnea, and psychosocial problems. With the social development and changes in lifestyles,
currently children and adolescents are lacking physical activity.
METHODOLOGY: This study was a randomized control trial. One thousand one hundred and
sixty‑five students were screened aged 6–12 years. Among the screened children, 32 obese children
were recruited in the study and randomly allocated into Groups A (n = 16) and B (n = 16). Group A
received structured school‑based physical activity intervention and Group B received physical activity
of child’s choice of 45 min for 6 days/week for 4 weeks in addition to health education.
RESULTS: The mean age difference of the participants between the Groups A and B was
0.12 ± 0.08 years. There were significant changes in weight, body mass index (BMI), and skinfold
thickness scores. The mean difference in weight, BMI, and skinfold thickness between the group
was 0.43 ± 1.17, 1.1 ± 0.46, and 6.61 ± 3.29, respectively.
CONCLUSION: The present study concluded that both the types of school‑based physical activity
interventions are equally effective in reducing weight, BMI, and skinfold thickness scores. However,
structured physical activity showed a better reduction in mean weight at the end of 2 weeks of
intervention and nonstructured physical activity showed a better reduction in mean weight at 4 weeks
of intervention.
Keywords:
Children, obesity, physical activity, school‑based intervention
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besity is one of the major health
problems worldwide. It is also the
most neglected public health condition.
Childhood obesity is a health issue
seen in both developed and developing
countries. According to the World Health
Organization (WHO), obesity is defined as
abnormal or excessive fat accumulation that
presents a risk to health. Childhood obesity
is associated with high risk of adulthood
obesity and a series of health problems
such as insulin resistance, hypertension,
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the terms of the Creative Commons Attribution-NonCommercialShareAlike 4.0 License, which allows others to remix, tweak, and
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hyperlipidemia, type II diabetes mellitus,
sleep apnea, gallbladder disease, and
psychosocial problems.[1,2]
Children with body mass index (BMI) above
the 95th percentile are termed as obese. The
fundamental cause of obesity is an energy
imbalance between calories consumed and
expended. There is an increased intake
of energy‑dense foods that are high in fat
and sugars but low in vitamins, minerals,
and other healthy micronutrients. There
is a noticeable trend toward decreased
physical activity levels, which is due to
the increasingly sedentary nature of many
forms of recreation activities, changing
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Kulkarni AA. Effect of school-based intervention
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trial. Indian J Health Sci Biomed Res 2018;11:146-50.
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Screened (n = 1165)

Overweight (n = 54)

Obese (n = 33)

32 subjects recruited
Random Allocation
(Chit method)

a

b
Figure 1: (a) Rope jumping, (b) sprint running

Group A
(Structured exercise) n = 16

Postintervention assessment
n = 16

Group B
(Exercise of child’s choice) n = 16

Postintervention assessment
n = 16

Statistical analysis

Flow Chart 1: Methodology

modes of transportation, and increasing urbanization.
With social development and changes in lifestyles,
currently children and adolescents are lacking physical
activity.[1,3]
An estimated 315 million people worldwide are obese.
Worldwide, prevalence of obesity in Western and
developing countries has doubled over the past decade,
with 20% of males and 25% of females now classified
as obese in the United States and up to double these
numbers of the American adult population being
overweight.[4]
Studies on obesity among preadolescent and adolescents
in India showed a higher prevalence in boys as compared
to girls (12.4% vs. 9.9%, 15.7% vs. 12.9%). Prevalence of
obesity decreased significantly with age, from 18.5% at
9 years to 7.6% at 14 years, rising at 15 years to 12.1%.[5]
Research suggests that, for the reduction of weight in
obese children, various regimes have been tried and
have shown beneficial effects in reducing obesity.
These include improvement of physical education,
extracurricular physical activities, physical activity
at home, health education for students and parents,
improvement in the diet, and modification in the
environment.[2]
Various exercises have been designed for obesity such
as aerobic exercises, jogging, rope jumping, endurance
running, and basketball are found to be effective. Health
education is found to be useful for creating awareness
among the children and parents which include increase
the consumption of fruit and vegetables, as well as

legumes, whole grains, and nuts. The Study also reported
reduction of consumption of meat, snacks, western fast
food, eating in restaurants, and sugary drinks among
children and parents.[6]
Literature suggests that school‑based intervention program
that includes combination of diet, health education, and
moderate to vigorous physical activity results in greater
reduction of levels of BMI and skinfold thickness which in
turn is helpful in the management of obesity.[2]
There is a paucity of evidence of such school‑based
intervention in Indian population; hence, there is a need
to evaluate the effect of school‑based intervention in
obese children in our population.

Methodology
Source of data

The present study was conducted in school‑going obese
children from Love Dale Central School, Belagavi, during
September 2016–January 2017.

Study design

This was a randomized controlled trial.

Sample size

δ = d √ Nk/2, where Nk is the harmonic mean of the
sample sizes.
Nk = K/∑(1/ni)
= 2/(1/n1 + 1/n2)
= 2n1n2/n1 + n2)
For our case, with sample size was 29 and 35 cases.
Nk = K/∑(1/ni)
= 2n1n2/n1 + n2
= 2 × 29 × 35/29 + 35
= 31.78
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A total of 32 obese children were recruited in the study
and randomly allocated into two groups (A and B) using
chit method.
• Group A: Structured physical Activity (n = 16)
• Group B: Activity of child’s choice (n = 16) [Flow chart 1].

Selection criteria
Inclusion criteria

1. Male and female obese children between the age of
6 and 12 years
2. Parents who allow their ward participation in the
study.

Exclusion criteria

1. Children having a history of any cardiovascular and
metabolic diseases, asthma, and disabilities
2. Children involved in any other sports activity or
physical activity.

Procedure

The present study is Phase II of the previous study
conducted by our institution on the prevalence of
obesity in schoolchildren in the month of September
2015. In Phase I, 1165 school children in the age
group of 6–12 years were screened for obesity and
overweight using outcome measures such as BMI,
skinfold measurements, hip circumference, waist
circumference, waist–hip ratio, and self‑designed
questionnaire.
Out of 1165 screened, 33 were found to be obese and 54
were overweight. All the 32 obese children were recruited
after obtaining informed assent from the principals of the
schools and parents of all the obese children.
The participants were reassessed for obesity using
BMI, skinfold measurements, hip circumference, waist
circumference, and waist–hip ratio. Then, the participants
were randomly allotted into two Groups (A and B) by
chit method. Both the groups were given a school‑based
intervention program for 4 weeks.

The intervention program for Group A included

• Session on health education, in which a PowerPoint
Presentation, was presented for students and parents
explaining about risks of obesity, benefits of exercises,
healthy diet, and reduced consumption of fast food
and carbonated drinks
• Physical activity of 45 min/day session, 6 days in a
week for 4 weeks
• Physical activities include warm‑up exercises
for 5 min followed by activities such as rope
jumping, sprint for a short distance of 50 m, and
jogging in a steady slow speed for 100 m for
10 min each, which was followed by cool down
exercises for 6 min [Figure 1].
148

The intervention program for Group B included

• Session on health education, in which a PowerPoint
presentation, was presented for students and parents
explaining about risks of obesity, benefits of exercises,
healthy diet, and reduced consumption of fast food
and carbonated drinks
• Any moderate‑to‑vigorous physical activity of the
child’s choice such as running, sprint, jumping,
cycling, and shuttle run for duration of 45 min/day
session, 6 days in a week for 4 weeks
• The children in both the groups were reassessed
postintervention at 2 weeks and 4 weeks using BMI,
skinfold measurement, hip circumference, waist
circumference, and hip–waist ratio.

Results
Statistical analysis of the present study was done using
Statistical Package for the Social Sciences (SPSS) version 21
(Armonk, NY: IBM Corp) to verify the results obtained.
Comparison of pre‑ and postintervention outcome
measures between the two groups was done using
independent t‑test. P < 0.05 was considered statistically
significant and P < 0.001 was considered highly significant.
The mean age of the participants in Group A was
8.81 ± 2.20 years and in Group B was 8.69 ± 2.12 years.
On comparing both the groups, there were significant
changes in weight, BMI, and skinfold thickness in both
the groups. There was no significant change in mean
waist–hip ratio in both the groups.
On comparing the mean weight of the two groups,
Group A showed 48.31 ± 10.63 reduction in weight and
47.88 ± 9.46 in Group B at the end of 4 weeks. The result
between the two groups showed that there is a statistical
difference seen between Groups A and B that is Group B
shows better results than Group A [Table 1].
On comparing the mean BMI scores of the two groups,
Group A showed 29.75 ± 1.12 reduction in BMI and
30.85 ± 1.58 in Group B at the end of 4 weeks. The result
between the two groups showed that there is a statistical
difference seen between Groups A and B that is Group A
shows better results in a reduction in BMI scores than
Group B [Table 2].
Table 1: Weight of participants’ preintervention and
postintervention in both the groups at 2 and 4 weeks
Mean±SD
Preintervention
Postintervention at
2 weeks
Postintervention at
4 weeks

t

P

Group A
49.87±10.59
49.30±11.11

Group B
49.39±9.88
48.16±9.68

0.1312
0.3088

0.8965
0.7596

48.31±10.63

47.88±9.46

0.1194

0.9057

*P<0.05, #Applied paired t‑test. SD: Standard deviation
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On comparing the mean waist–hip ratio scores of the
two groups, Group A showed 0.81 ± 0.07 reduction in
waist–hip ratio and 0.81 ± 0.09 in Group B at the end of
4 weeks. The result between the two groups showed that
there is no statistical difference seen between Groups A
and B [Table 3].

Discussion
The present study was conducted to evaluate the effect
of the 4‑week school‑based intervention program in
obese children.
As per the literature, the changing dietary practices and
sedentary lifestyle have led to an increased prevalence
of childhood obesity in the 6–12‑year age group
children in India. Childhood obesity has increased
from 9.8% to 11.7% in India during the year 2006–2009.
Therefore, in our study, the age group of 6–12 years
was included as childhood obesity is increasing in this
age group.[7]
According to the WHO, BMI is one of the best indicators
for obesity and is classified as underweight (<18.50),
normal range (18.50–24.99), preobese (25–29.99), and
obese (>30.00). Obese is further classified as Class I, II,
and III.[8]
Physical activity refers to “all leisure and nonleisure
body movements resulting in an increased energy output
from rest.” Regular physical activity is important for
prevention and management of obesity. It also helps in
reducing the risk of diseases which are caused due to
obesity.[9]
Table 2: Body mass index of participants’
preintervention and postintervention in both the
groups at 2 and 4 weeks
Mean±SD
Preintervention
Postintervention at
2 weeks
Postintervention at
4 weeks

t

P

Group A
30.89±0.96
30.41±1.04

Group B
31.70±1.73
31.17±1.47

−1.6378
−1.6996

0.1119
0.0995

29.75±1.12

30.85±1.58

−2.2717

0.0304*

*P<0.05, #Applied paired t‑test. SD: Standard deviation

Table 3: Waist–hip ratio of participants’
preintervention and postintervention in both the
groups at 2 and 4 weeks
Mean±SD
Preintervention
Postintervention at
2 weeks
Postintervention at
4 weeks

t

P

Group A
0.88±0.06
0.88±0.06

Group B
0.83±0.09
0.82±0.10

1.8412
1.9831

0.0755
0.0566

0.81±0.07

0.81±0.09

−0.1018

0.9196

*P<0.05, #Applied paired t‑test. SD: Standard deviation

Significant metabolic adaptations occur in skeletal muscle
in response to endurance training. There is an increase
in both size and number of mitochondria as does the
activity of oxidative enzymes. Myoglobin content in the
muscle can also be augmented, increasing the amount of
oxygen stored in individual muscle fibers, but this effect
is variable. Such adaptations, combined with the increase
in capillaries and muscle blood flow in the trained
muscles, greatly enhance the oxidative capacity of the
muscle. Endurance training also increases the capacity
of skeletal muscle to store glycogen. The ability of the
muscles to use fat as an energy source is also improved,
and this greater reliance on fat spares glycogen stores.
The increased capacity to use fat following endurance
training results from an enhanced ability to mobilize free
fatty acids from fat depots and an improved capacity
to oxidize fat consequent to the increase in the muscle
enzymes responsible for fat oxidation.[10]
The current evidence indicates that moderate
intensity (40% to 59% of heart rate reserve) exercise
lasting for 45–60 min/day is required to prevent weight
gain, and 60–90 min of moderate intensity exercise is
required to sustain long‑term weight loss.[9]
In our study, moderate (3–6 metabolic equivalents [METs])
to vigorous (>6 METs) physical activity of 45 min/day
was given for 4 weeks in addition to health education to
children and parents about risks of obesity.
A research done by Li et al. on school‑based, multicomponent
physical activity intervention was effective in decreasing
levels of BMI, skinfold thickness, and fasting sugar.
The study was done for a duration of 12 weeks. The
multicomponent physical activity intervention for
experiment group (n = 388) included physical education,
extracurricular physical activities, physical activities at
home, and health education lectures for students and
parents. Children (n = 533) in the control group participated
in usual practice. Physical activities of moderate to vigorous
intensity such as basketball, long jumping, rope jumping,
and endurance running were given to intervention group
for 45 min/week for 12 weeks. The reduction of BMI was
statistically significant in the intervention group (adjusted
mean difference was 0.43 kg/m2).[2]
Our study is comparable to Li et al.’s study in terms of
multicomponent nature of intervention with physical
activity of moderate to vigorous intensity and health
education to child and parent of 45 min for 6 days/week
for 4 weeks. One group received structured intervention
and the other groups received physical activity of
child’s choice. However, the duration of intervention
was less in our study compared to their, which
could be the reason for less reduction in mean BMI
postintervention (0.66 ± 0.58).
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In a study prospectively randomized control trial on
obese children, effect of short‑ and long‑term combined
dietary‑behavioral‑physical activity intervention showed
a significant increase in leisure time physical activity
compared to control group. The study demonstrated both
short‑and longer‑term beneficial effects of a combined
dietary‑behavioral‑physical activity intervention among
obese children.[11]
In the present study, a general health education was given,
but dietary advice for individual child was not given.
Children’s food habits were noted in the questionnaire. Few
children who had followed healthy food habits showed a
better reduction in anthropometric measurements.
In another study on obese children who were given
physical activity which included any fitness activities
in a 4‑week summer camp for 30 min/day reported no
significant changes in weight reduction.[12]
However, our study findings are not in accordance
to this study, as there was a significant reduction in
weight, BMI, and skinfold thickness at the end of 4‑week
intervention in the group where children were asked
to perform activities of their choice indicating that any
physical activity of moderate‑to‑vigorous intensity for
45 min can also help reducing obesity.
A study was done on school‑based aerobic exercise
program on obesity indices of preschool children.
A specially designed exercise program with no diet
control included a 15 min walk before beginning the
morning class and a 20 min aerobic dance session after
the afternoon nap, 3 times a week was conducted for
29.6 weeks. At the end of the study, triceps skinfold
thickness cutoff of both the exercise and the control
group decreased. The reduction in exercise group
decreased from 12.2% at baseline to 8.8%, whereas that
of the control group decreased from 11.7% to 9.7%.[13]
In our study, school‑based multicomponent intervention
was given to obese children for 4 weeks. However, in
our study, there was a reduction in skinfold thickness
as well as in BMI and weight. The percentage change in
triceps thickness was 4.11% and 0.39% in structured and
unstructured group, respectively.

Conclusion
Hence, the present study concluded that both the types
of school‑based physical activity interventions are
equally effective in reducing weight, BMI, and skinfold
thickness scores. However, structured physical activity
showed a better reduction in mean weight (49.30 ± 11.11)
at the end of 2 weeks of intervention and nonstructured
physical activity showed a better reduction in mean
weight (47.88 ± 9.46) at 4 weeks of intervention.
150

Limitations

1. Activities could not be carried out for >45 min
because of the school timings
2. Physical activity of life index was not assessed.
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Abstract

randomly allocated into two groups. Experimental group

Title: Effect of Manual Hyperinflation & Expiratory

received Manual Hyperinflation, Expiratory rib cage

Ribcage Compression on Oxygenation, Ventilation,

compression with conventional physiotherapy and Control

Physiological Parameters and Airway Clearance in

group

Mechanically Ventilated Patients-A Randomized Control

Treatment was given twice a day for five days a week.

Trial

Outcome measures were taken before and after treatment.

Background: In ICU physiotherapist plays an important

Results: Both groups were similar in terms of baseline

role for treating the functional impairment especially

characteristic but significant difference was found in PaO2

patients who are on mechanical ventilation where you can

when compared between the two groups where as no

prevent and reduce potential pulmonary complications

significant

such as hypoventilation, hypoxemia and infection. Manual

Physiological parameters and Sputum volume when

hyperinflation also known as bag squeezing is given

compared within the groups.

mechanically ventilated patients. Expiratory rib-cage

Conclusion: Present study suggested that experimental

compression is well known as “squeezing.” This technique

group showed better result as compared to control group

mobilizes and helps to remove secretions, facilitates active

when compared within group. Hence these techniques can

inspiration

ventilation.

be used as an integral part of chest physiotherapy in

Objective: To study combined effect of manual

promoting patients recovery thus improving quality of life

hyperinflation and expiratory ribcage compression on

which can be used as a routine practice in ICU care.

oxygenation, ventilation, physiological parameters and

Keywords: Manual hyperinflation, expiratory ribcage

airway clearance.

compression, mechanical ventilation, ICU.

Methods: 30 mechanically ventilated subjects of >18

Introduction: Normal function of the lung is to supply

years old were included in this study. Subject’s

oxygen into the blood stream and take out the carbon

demographic data was obtained and patients were

dioxide from blood stream into the lungs. The aim of

improves

alveolar

only

Conventional

difference
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in

PaCO2,

Physiotherapy.

Ventilation,
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ventilation is to maintain sufficient gas exchange in the

Such patients frequently experience respiratory muscle

lungs but patients with respiratory problem will increase

weakening and decreased rib cage mobility. Consequently,

CO2 in the blood gases.CO2 can be reduced by the airway

it can become difficult for patients on MV to increase their

clearance and or by mechanically increasing the

expiratory flow rate and tidal volume, which are important

respiratory rates.1 The total compliance of both lungs

factors in expulsion. The use of Expiratory Rib Cage

together in normal adults human being about 200

Compression can increase tidal volume; as such,

milliliters of air per centimeter of water transpulmonary

Expiratory Rib Cage Compression is an effective

pressure where as every time the transpulmonary pressure

therapeutic technique for patients who cannot have their

increases 1 centimeter and lung volume will expand 200

mechanical ventilator settings changed. However, it is

milliliters. An airway resistance(RAW) increases due to

necessary to be attentive of secondary osteoporosis, due to

accumulation of secretions within the lumen, thickening or

prolonged immobility.9 These techniques helps to re-

contraction of airway wall, and reduce radial traction of

expansion of atelectatic lungs and increases pulmonary

lung interstitium.3 It is assumed that by recruiting alveoli

compliance and expiratory flow rate.10

and improving lung volume, manual hyperinflation will

Materials and Methods: Study was carried out in

improve lung compliance(CL) and reduce RAW in

Intensive Care Unit at a tertiary care center, Belagavi,

mechanically ventilated patients.4 Manual hyperinflation

Karnataka for 12 months. Ethical clearance was approved

(MH), also known as “bagging” or “bag-squeezing” is a

from ethical committee. Informed consent was obtained

frequently used maneuver in critically ill intubated and

from subjects before starting the treatment. 30 subjects

mechanically ventilated patients. The aim of

manual

were randomly allocated using envelope method into two

breathing assist technique is to increase tidal volume

groups. Inclusion criteria included both the genders with

(VT), decrease the workload of breathing and improves

age above 18yrs, Subjects who have been on MV for at

airway

least 48hrs, GCS scale of above 8 and cardiovascular

clearance.

In

Japan,

expiratory

rib

cage

6

compression (ERCC) is commonly performed. Expiratory

stability.

Rib Cage Compression is suitable for use in a range of

hemodynamic

patient groups, including patients receiving Mechanical

pressure of chest tube and spinal cord injury above

Ventilation (MV), and those with acute pneumonia, with

T8.Outcome measures were recorded such as partial

postoperative

chronic

pressure arterial oxygen (PaO2) Partial pressure arterial

obstructive pulmonary disease.7 ERCC is well known as

carbon dioxide (PaCO2), tidal volume, SpO2, HR, RR and

“squeezing.”This technique involves providing manually

sputum volume

compression of the rib cage during expiration and

Procedure: Total 30 subjects were recruited in the study

releasing the compression at the end of the expiration

and the participants were randomly allocated into Group

which mobilizes and helps to remove pulmonary

A(Control) and Group B(Experimental) respectively.

secretions, facilitates active inspiration, and hence

Control group was given conventional chest physiotherapy

respiratory

complications,

or

8

Exclusion

criteria

instability,

were

undrained

rib

fracture,

pneumothorax,

improves alveolar ventilation. Depending on the medical

such as chest percussion, vibrations and suctioning.

treatment administered in the acute stage, patients can be

Experimental group was given manual hyperinflation and

removed from mechanical ventilation; still there are

expiratory rib-cage compression and conventional chest

patients who require mechanical ventilation over a month.

physiotherapy. Duration of treatment was 30 minutes and

© 2018 IJMSIR, All Rights Reserved
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intervention was given twice a day for five days. The two

self inflating resuscitation bag with 15L/min of fresh gas

groups were as follows:

flow. Patient was disconnected from the mechanical

Intervention

ventilator and bag circuit was attached to the endotracheal

Control group (Conventional Physiotherapy)

or tracheotomy tube. With two hand techniques,

•

Percussion: Percussion was performed with cupped

hyperinflation breaths were delivered to the patients with

hands over the lung segment which is to be drained.

2-seconds inspiration and 2-seconds inspiratory pause

Frequency

to480

followed by 1-second expiration, with a rate of 8

cycle/minute. The cupped hands striked the patient’s

breaths/min for 3 minutes. Treatment session lasted for

chest wall in an alternating, rhythmic manner.

15-30 minutes. Rib-cage compression is given over the

Shoulder, elbows, wrist should be kept loose and

part of the rib cage which will be most affected lung

mobile while performing the maneuver. Percussion is

region from the end of inspiration to the end of expiration.

continued for several minutes. This procedure should

Every rib-cage compression should be given throughout

not be painful or uncomfortable for the patients.9,11

each expiratory phase with both spontaneously breathing

Vibration: Vibration was performed with the help of

and mechanically ventilated subjects, allows the patient to

both the hands. It was directly applied on the chest

take inspiration. Care should be taken that compression

wall over the area to be drained during the exhalation

should apply during the expiration. The duration treatment

phase for several minutes. This procedure should not

will be of 5 min.

be painful or uncomfortable for the patients.9,11

Statistical Analysis: Analysis was done using SPSS

Airway Suctioning:

Airway Suctioning was done

version 21. The variables were assessed for normality

using suction apparatus. Patient is in supine position

using the Kolmogorov Smirnov test. Descriptive statistics

and they were pre-oxygenated prior to the suctioning.

included computation of means and standard deviations.

It was made sure that there should be no suction

The independent t test (for quantitative data within two

pressure applied, while the catheter was being

groups) and paired‘t’ test or dependent‘t’ test (for

introduced suctioning pressure for adult. First kink the

quantitative

suction tube then slowly insert in endotracheal or

observations) were used in the study. The statistically

tracheostomy tube until resistance is met and then

significant p<0.058* was included in the study.

slowly withdraw while gently rolling the catheter

Results: Table: 1 Age Distribution

•

•

of

percussion

may

be

100

data

to

compare

before

and

between finger and thumb. Then place the catheter in

Group

Mean±SD

p-value

saline water to flush the secretion through the tube.9, 11

Control Group

51.53±16.15

0.97

Suctioning was done in both the group after the

Experimental Group

51.33±16.49

after

intervention was carried out.
group

(Manual

hyperinflation,

Table 2: Gender Distribution
Gender

Rib

Cage

compression

and

chest

participants

%

l

physiotherapy)
The

Contro

Experimental

%

Total

66.67

22

Group

Group

in

this

group

received

chest

physiotherapy along with Manual hyperinflation using the

© 2018 IJMSIR, All Rights Reserved
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12

80

10
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Female

3

20

5

33.33

8

present study results were found out in previous study

Total

15

100

15

100

30

where 7.2% men and 7.9% women were taken admission
in ICU. There is high rate of mortality in female than in

P=0.6802

male which is because of estrogen level is decreased in
Table 3: Comparison between the Experimental Group

women after the age of 50. Estrogen preserves the

and Control Group by using independent’t’ test

cardiovascular, immunological function and tolerance to

Outcome measures

Baseline

Day 3

Day 5

p<0.05

p<0.05

p<0.05

PaO2

0.561

0.144

0.009*

PaCO2

0.856

0.491

0.678

higher and also had a higher readmission rate and longer

Inspiratory tidal volume

0.699

0.750

0.601

length of ICU stay.12

Expiratory tidal volume

0.543

0.694

0.772

Sputum Volume

0.858

0.663

0.955

SpO2

0.753

0.429

0.829

HR

0.264

0.881

0.364

RR

0.331

0.267

0.447

severe hypoxia but after 50 yrs it lowers hence women are
more prone for various diseases and mortality rate is

Subject prevalence in present study based on age, where
mean age in both the group was 51 yrs which explains that
there are more respiratory impairments associated with
mechanical ventilator male subjects in the middle aged
category. Contrast to present study there was a study

Table 4: Comparison within Experimental Group and

which suggested that old age (65-75yrs) and very old age

Control Group by using dependent‘t’ test

(≥75 yrs) is more prone to ventilated associated
pneumonia hence, prevalence and risk of mortality is less
in middle age (45-64yrs). Considerably, the possible
explanation could be due to exposure to antimicrobial use
and risk of horizontal transmission of resistant pathogens
as well-known risk factors for antimicrobial resistance in
all age groups admitted to ICUs.13
A study conducted to determine the effects of rib-cage
compression on airway-secretion removal, oxygenation,

Discussion

and

Present study aimed to determine combined effect of

ventilation. In general, forced expiration, which may

manual hyperinflation & expiratory ribcage compression

increase expiratory flow rate, is likely to propel airway

with

oxygenation,

secretions. Patients received endotracheal suctioning with

ventilation, physiological parameters and airway clearance

or without rib-cage compression, with a minimum 3 hour

in mechanically ventilated patients.The study undertaken

interval between the 2 interventions. The 2 measurement

included a total number of 30 patients out of which 15

periods were carried out on the same day. There were no

patients were included in control group (Group A) and 15

significant differences in the oxygenation or dynamic

patients were in experimental group (Group B).

compliance of the respiratory system between the 2

Present study included more male subjects than female

periods.14 Along with it there was no significant difference

subjects in control group where as 66.6% males and

in airway-secretions removal. In present study there was

33.3% females in experimental group. In contrast to

improvement in the removal of secretions when compared

© 2018 IJMSIR, All Rights Reserved
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within the group. Possible explanation could be due to the

outcomes, but it was able to demonstrate the ventilatory

sudden release or deflation of the resuscitation bag, the

and hemodynamic changes triggered by a physiotherapy

sputum present in the airways is dislodged and due to

session.

expiratory ribcage compression the secretions move from

Hence manual hyperinflation with expiratory rib cage

distal to proximal.

compression can be used as an integral part along with

Present study showed that the use of simple techniques,

conventional chest physiotherapy to enhance patient’s

performed twice a day for 5 days improved in

recovery and improve quality of life.

oxygenation, tidal volume and in airway clearance.

Conclusion

Present

Present study concluded that both manual hyperinflation

a

combination

of

manual

hyperinflation with expiratory rib cage compression and

and

conventional chest physiotherapy (Percussion, vibration

conventional

and suctioning) was being performed. Anyhow, some

improving

studies have reported that percussion is ineffective. In

parameters and sputum volume when compared within the

spite of MHI is extensively used in order to remove

group but was not effective between the groups. Hence the

pulmonary secretions and treat atelectasis, there is no

above technique can be used as an integral part of chest

evidence

clinical

physiotherapy in promoting patients recovery thus

practice.15This lack of evidence is due to the dearth of

improving quality of life which can be used as a routine

studies. Procedures either including or excluding the

practice in ICU care.

expiratory rib cage compression (ERCC) step are equally
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AB ST RA CT
Study design: Experimental study
Background:: Chronic obstructive pulmonary disease is a condition in which there is
chronic obstruction to airflow due to chronic bronchitis or emphysema. It is a major cause
of mortality and morbidity in population on large scale.
Aim: To evaluate immediate effect of chest mobilization on peak expiratory flow rate,
chest expansion and dyspnoea.
Method:: 30 subjects include both male and female between age 40 to 60 years were
recruited in the study. Demographic data was taken from the subjects. Subjects were given
chest mobilization for 10 minutes and its pre and post intervention effects were noted on,
peak flow rate, chest expansion and dyspnoea.
Result: Pre-test and Post-test
test scores of peak flow rate and dyspnoea showed statistically
significant
cant where p value less than 0.5 but chest measurement did not show any significant
results.
Conclusion:: Present study concluded that chest wall mobilization has significant effect on
peak expiratory flow rate, chest expansion and dyspnoea in COPD patients with restrictive
impairment.

Copyright©2018 Ganesh BR and Nishant Singh.. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Chronic obstructive pulmonary disease (COPD) is a condition
inwhich there is chronic obstruction to airflow due to chronic
bronchitis or emphysema. It is characterized by
b generalized
airflow obstruction, the major site of obstruction being the
small airways.Cigarette smoke produces high concentration of
oxygen free radicals (reactive oxygen species) which are
responsible for tissue damaged and activation of neutrophils
and
d eosinophils. Inflammatory response is initiated through the
activation of transcription factors {NK-kb}
kb} and activator
protein {AP1} and gene expression of proinflammatory
mediators1. COPD is a common preventable and treatable
disease, with an enhanced chronic
ronic inflammatory response to
noxious particles or gases2. It is a major cause of mortality and
morbidity in population on large scale3. COPD is not a simply
a smoker cough but under diagnose life threatening lung
diseases. Chronic obstructive pulmonary diseases
d
have a
complex pathophysiological in various components including
mucociliary dysfunction, inflammation of airway and changes
in central airways and peripheral airways, lung parenchyma
*Corresponding author: Ganesh BR
Department of Cardio Vascular and Pulmonary physiotherapy
KLE University, Institute of physiotherapy, Belagavi,
Karnataka

and pulmonary vasculature4. COPD is a leading cause of death
in western countries5. This causes hypersecretion (chronic
bronchitis), tissue destruction (emphysema) and destruction of
normal repair and defence mechanism causing inflammation of
airway and fibrosis6. Peak expiratory flow is a person’s
maximum speed of expiration with maximal force starting
from the level of maximal lung inflation7. Peak expiratory flow
rate is strongly related to age, smoking and year’s smoked8.
Failure to take deep periodic deep breaths change in alveolar
surface forces and tendency for alveolar collapse there is gross
muscle weakness due to which chest walls are weak and st
stiff,
Expiratory airflow is limited because of obstruction leading to
air trapping and hyperinflation9. Patients with COPD have
respiratory muscle weakness along with reduction in lung
volume and vital capacity in addition to decrease in
compliance10. The dysfunctions cause’s restrictions in either
inhalation or exhalation and are associated with increased tone
of the intercostals muscles between the ribs there is a
significant increase in oxygen cost associated with external
chest wall restrictions, which is directly related to the level of
chest wall restriction.11 Hence the present study is undertaken
to evaluate the immediate effect of chest mobilization on peak
expiratory flow rate, chest expansion and dyspnoea in COPD
patients.
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METHODS
Study was approved by institutional review committee and was
concluded in conformity with the principles outlined in
declaration of Helsinki.
Participants
Participants were recruited from the tertiary care hospital at
Belagavi. 30 participants of both genders were included. The
inclusion criteria were: mild to moderate COPD patients
(according to GOLD criteria) of COPD, middle age subjects
between 40 to 60 years. The exclusion criteria included:
musculoskeletal disorders, cardiovascular dysfunction, recent
chest injuries, patients with unstable vital parameters, lung
infection. After meeting the inclusion and exclusion criteria
patients were recruited in the study.
Intervention
Fig lateral flexion of chest wall

Each patient included in the study received chest mobilization
techniques which included: rib rotation, chest wall rotation,
lateral flexion of chest wall and chest wall extension. Chest
expansion values were measured before and after giving chest
mobilization technique. 3 repetitions of each technique were
done. Dyspnoea was measured using modified Borg’s
dyspnoea scale.

Fig chest wall rotation

RESULT

Fig chest wall extension

Demographic data that is mean height, mean weight and mean
age. Table 2 shows comparison of pre and post peak expiratory
flow rate scores was done by wilcoxon matched pair test
whereas pre test mean was 216.83 and post test mean was
186.83 and p value was 0.0001 which was statistically
significant. Table 3 shows comparison of pre and post
measurement scores by wilcoxon matched pair test whereas
pre test mean 92.70 and post-test mean 92.97 whereas nipple
level shows no significant change in scores and xiphisternum
level pre mean 93.17 and post test mean 93.20 which shows
statically significant. Table 6 shows comparison of pre test and
post test dyspnoea scores whereas pre test mean 5.83 and post
test mean 4.97 which shows statistically significant.
Table 1 Comparison of male and females with mean age and
BMI by t test
Gender

Fig rib rotation

Male
Female
Total
t-value
p-value
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Age in yrs
Mean
SD
49.62 10.75
45.00 12.09
48.23 11.17
1.0398
0.3073

Height
Mean
SD
159.29 5.25
155.78 5.14
158.23 5.39
1.6858
0.1030

Weight
Mean
SD
65.48 9.12
61.33 3.84
64.23 8.08
1.3030
0.2032

BMI
Mean
SD
25.82 3.46
25.30 1.54
25.66 2.99
0.4335
0.6680

Immediate Effect of Chest Mobilization on Peak Expiratory Flow Rate, Chest Expansion And Dyspnoea in Copd Patients With
Restrictive Impairment: A Pre And Post Clinical Trial
Table 2 Comparison of pre test and post test peak expiratory
flow scores by wilcoxon matched pairs test.
Time
Mean Std.Dv. Mean Diff. SD Diff. % of change Z-value p-value
Pretest 216.83 106.99
Posttest 186.83 86.83
30.00
39.17
13.84
4.2857 0.0001*
*p<0.05

Table 3 Comparison of pre test and post test axiliary scores by
Wilcoxon matched pairs test
Time Mean Std.Dv. Mean Diff. SD Diff. % of change Z-value p-value
Pretest 92.70
7.35
Posttest 92.97
7.42
-0.27
0.45
-0.29
2.5205 0.0117*
*p<0.05

Table 4 Comparison of pretest and posttest nipple scores by
Wilcoxon matched pairs test
Time
Pretest
Posttest

Mean
93.37
93.50

Std.Dv. Mean Diff. SD Diff. % of change Z-value p-value
8.29
8.43
-0.13
0.35
-0.14
1.8257 0.0679

Table 5 Comparison of pre test and post test xiphisternum
scores by Wilcoxon matched pairs test
Time
Pretest
Posttest

Mean Std.Dv. Mean Diff. SD Diff. % of change Z-value p-value
93.17
8.37
93.20
8.39
-0.03
0.18
-0.04
0.0001 1.0000

Table 6 Comparison of pre test and post test dyspnoea scores
by paired t test
Time
Pretest
Posttest

Mean
5.83
4.97

Std.Dv. Mean Diff. SD Diff. % of change Paired t p-value
1.23
1.13
0.87
0.97
14.86
4.8776 0.0001*

DISCUSSION

reduction in dyspnoea level and increase chest expansion14.
Dharmesh, Parmar studied the immediate effect of chest
mobilization technique on dyspnoea in patients of COPD with
restrictive impairment. Experimental studied was conducted on
30 COPD patients having vital capacity less than 80% to
assess the pre and post differences chest level by applying
chest mobilization technique they found significant change in
chest expansion.15
Rafaela barros de sa, et al studied immediate effects of
respiratory muscle stretching on chest wall kinematics and
electromyography activity in COPD patients. They conducted
a study of 28 people with COPD and randomized in groups 14
treatment group and 14 to control group then they found result
use of stretching to improve COPD chest wall mobility with
positivity effect on chest wall mechanics and
electromyography.16

CONCLUSION
Present study concluded that chest mobilization showed
statistically significant improvement in Peak expiratory flow
rate in patients with COPD where as minimal improvement
was seen in chest expansion and Dyspnoea.
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Abstract
Aims: To study the effect of sandbag breathing exercise on respiratory parameters and lumbar stability in
asymptomatic individuals.
Objectives: To evaluate the effect of sandbag breathing exercise on respiratory parameters and lumbar
stability in asymptomatic individuals.
Method: 43 asymptomatic subjects with age group between 20-25 years, chest expansion of not more than 5
cms and having BMI<25 were selected for the study. All of them were given sandbag breathing exercise for
5-10 minutes, thrice a week for 4 weeks. Outcome measures were Vitalograph (FEV1,FVC, FEV1/FVC) for
respiratory parameters and Pressure Biofeedback Unit for lumbar stability.
Result: Statistical difference was noted between the pre and post repiratory parameters in the form of FEV 1,
FVC, FEV1/FVC and lumbar stability through pressure biofeedback unit, where p-value was <5% significance
level (p= <0.05).
Conclusion: Present study concludes that sandbag breathing exercise showed significant effect on respiratory
parameters and lumbar stability in asymptomatic individuals. Hence, sandbag breathing exercise are safe and
cost-effective which can be done at home on regular basis.
Keywords: Sandbag breathing exercise, Asymptomatic individuals, Respiratory parameters, Lumbar stability,
Vitalograph, Pressure Biofeedback Unit
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strengthens the lumbo-pelvic complex and
maintains the spine in a neutral position[10,11].
Resistance training is a type of exercise
wherein the muscle has to contract against an
external resistance which results in increase in
strength, tone, mass and endurance. Due to
resistance there is microscopic damage or tear
to muscle cells which repairs quickly by the
body through regeneration of muscle making
the
muscle
grow
stronger[12].
Normal
individuals do not use diaphragm effectively
due to lack of muscle strength and lack of
awareness. In order to this sandbag breathing
becomes vital as it will help strengthen
diaphragm and help gaining confidence to
perform it easily. Also it helps in gaining
deeper breath[13]. Sandbag provides resistance
to diaphragm and acts like weight lifting for
breathing muscles[14].

Introduction
Thoracic cage respiratory muscles contract and
relax which cause passive contraction and
relaxation of the lungs leading to gas
exchange between air and lungs[1]. Diaphragm
being the principle muscle of respiration, is a
large dome-shaped muscle separating the
thoracic and abdominal cavities. Diaphragmatic
breathing causes the lower ribs to expand
outwards in lateral direction. Costal part of
diaphragm expands the lower ribcage and
abdominal wall. Apposition of diaphragm
causes
transmission
of
intra-abdominal
pressure to ribcage and serves as a mechanism
wherein diaphragmatic contraction results in
outward
movement
of
ribcage during
[2]
inspiration .Transverse abdominis is the
deepest of the abdominal muscles and
functions like a corset by wrapping around the
abdomen between lower ribs and top of the
pelvis[3].It functions as an expiratory muscle
and also increases intra-abdominal pressure.
The simultaneous contraction and co-ordinated
action of diaphragm, transverse abdominis, and
pelvic floor muscles are the most vital and
basic
elements
of
spinal
stabilization[4].Diaphragm
in
co-contraction
with abdominal and pelvic floor muscles plays
a functional role in respiration and lumbar
stability
by
controlling
intra-abdominal
pressure and reduces stress on the spine[5,6].
The hoop like geometry of the abdominal
muscles is maintained by increasing intraabdominal pressure or by unloading the spine
hydraulically and increasing trunk stability[7].

Materials and Methods
Participants were recruited from the KLE’s
constituent unit in Belagavi. 43 participants
were included in the study.
Inclusion criteria:







Respiratory training enhances respiratory
muscle strength and boosts pulmonary
functions of the body[8]. Abdominal training
exercise is the type of rehabilitating exercise
which improves pulmonary functions of the
patient by building up both abdominal and
thoracic pressure and air resistance while
breathing which in turn challenges the
strength of respiratory muscles when they
contract thus the power of respiratory muscle is
increased and pulmonary functions are
improved[9].Abdominal training
exercise
improves the core stability which in turn

Aymptomatic subjects of either gender
Age 20-25 years
Chest circumference- Patients whose
thoracic expansion is not more than 5
cms during inspiration and expiration
at the level of 4th intercostals space
BMI <25
Subjects
who
were
willing
to
participate in the study.

Exclusion criteria:
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Musculoskeletal disorders
Neurological disorders
Acute
or
chronic
cardiovascular
disorders
Acute or chronic lung disorders
Low back pain
Smokers
Inability to comply with the study
procedure.
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that it just touches the sandbag. Don’t try to
lift the sandbag. Take the weight off after 5
minutes and continue to breathe relaxing the
abdomen. After resting for few minutes subject
is supposed to come back to sitting position.
Outcome measures used were Vitalograph for
measuring Forced expiratory volume in one
second(FEV1), Forced Vital Capacity( FVC), and
the
ratio (FEV1/FVC)
and
Pressure
Biofeedback Unit for measuring lumbar
stability.

Intervention
Subjects included in the study were given
sandbag breathing exercise for 5-10 minutes a
day, thrice a week for 4 weeks[15]. Subject was
asked to lie on the back with thin
cushion/pillow supporting head and neck. The
position of arm being resting along the sides
of the body and legs apart. Relaxing the flow
of breath, place the sandbag (10 pounds) on
the abdomen, just below the floating ribs.
Subjects were asked to take normal breaths, so

PHOTO 1: PRESSURE BIOFEEDBACK UNIT

PHOTO 2: VITALOGRAPH

PHOTO 3: SANDBAG BREATHING EXERCISE




Outcome Measures


Forced expiratory
second (FEV1)

volume

at

one
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Forced Vital Capacity (FVC)
Ratio of the both (FEV1/FVC)
Pressure Biofeedback Unit
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distribution so the non-parametric Wilcoxon
matched pairs test was applied. The pre and
post respiratory parameters showed significant
improvement in FEV1, FVC, FEV1/FVC values
(Table 1). Further the comparison of pre and
post Pressure Biofeedback Unit scores showed
statistically significant improvement in lumbar
stability (Table 2).

Results
The difference/change scores from pretest to
posttest of FEV1 (%) and FVC (%) follows
normal
distribution
so
the
parametric
dependent t test was applied, but the
difference/change scores from pretest to
posttest of
FEV1/FVC (%) and Pressure
Biofeedback Unit does not follow normal

Table 1: Comparison of pretest and posttest FEV1 (%) and FVC (%) scores by dependent t-test
Standard
Mean
SD
% of
Deviation
Difference
Difference
changes
Pre
Post
Pre
Post
FEV1
90.7
99.19 20.27
19.01
-8.49
12
-9.36
FVC
82.88
89.95 14.72
14.74
-7.07
14.59
-8.53
* p<0.05; FEV1, Forced expiratory volume in 1 second; FVC, Forced vital capacity

Variables

Mean

Paired ttest

P value

-4.6382
-3.1781

0.0001*
0.0028*

Table 2: Comparison of pretest and posttest FEV1 (%)/FVC (%) and Pressure Biofeedback Unit
scores by Wilcoxon matched pairs test
Standard
Deviation
Variables
Pre
Post
Pre
Post
FEV1/FVC 114.84 123.02 15.54
7.17
PBU
56.65 60.33
3.64
3.21
*p<0.05; PBU, Pressure biofeedback unit
Mean

Mean
Difference

SD
Difference

% of
change

Z- Value

P Value

-8.19
-3.67

14.76
2.43

-7.13
-6.49

3.3416
5.4424

0.0008*
0.0001*

muscles and
found that pilate’s training
programme is effective in increasing both
abdominal muscle strength and improving
lumbar spine stability. But in present study
sandbag breathing exercise is effective in
increasing lumbar stability as well as
improving Forced expiratory volume in one
second(FEV1), Forced Vital Capacity( FVC), and
the ratio (FEV1/FVC)[17].

Discussion
Symptomatic subjects tend to overuse the
muscles of neck, chest and shoulders leading
to reduction in spinal stability. In adults the
action of intercostals muscle results in rising
of chest which results in in drawing of the
stomach by transverse abdominis muscle and
diaphragm is not used effectively. Sunita G,
Ravi B.N in their study concluded deep
breathing are beneficial for respiratory lung
functions and therapeutic exercise programs
for sedentary young adults. Present study
concluded that sandbag breathing exercise is
effective in improving respiratory parameters
and
lumbar
stability[16]. Prof. Chowdhury
Shivani et al conducted a study on 30
asymptomatic
and
apparently
healthy
individuals to study the efficacy of pilate’s
exercise for strengthening of deep abdominal

Luca Cavaggioni et al studied the effects of
different
core
exercises
on
respiratory
parameters and abdominal strength 32 healthy
males who were active and concluded that
core exercises are effective in improving
pulmonary function and abdominal fitness. In
present study there was no strenuous activity
on the subjects yet it showed improvement on
respiratory parameters and lumbar stability[18].
Eunyoung Kim, Hanyong Lee conducted
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a study to know the effects of deep abdominal
muscle strengthening exercises on respiratory
functions and lumbar stability in which
experimental group showed increase in FVC
and FEV1 and significant increase in
contractility of transverse abdomen is muscle.
Present study showed significant increase in
FEV1, FVC, FEV1/FVC and lumbar stability
through
sandbag
breathing
exercise[19].
Limitations of the study includes small sample
size, short period of intervention, no equal
distribution between men and women.
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Abstract
An innovative shoulder ROM measurement device was designed to make measurement of shoulder ROM
more easy and reliable. The aim of the study was to report on the comprehensive validity and reliability
testing of the new device. The validity of the device compared to the goniometer was found to be strong.
Correlation for flexion was 0.64, extension was 0.78 and for abduction was 0.73. Cronbach’s α for intra rater
reliability for flexion was ≥ 0.5, for extension it was ≥ 0.72 and for abduction it was ≥ - 0.83. The inter rater
reliability for flexion was ≥ 0.5, for extension it was ≥ 0.63 and for abduction it was ≥ 0.30. According to
the statistical analysis, the new shoulder device is a valid and reliable device for measuring shoulder ROM.
Keywords: Reliability, Shoulder device, Shoulder ROM, Validity.

INTRODUCTION
The shoulder joint is the most mobile and unstable
joint in the human body, it compromises its stability for
the sake of mobility.1 Proper functioning of the shoulder
is required for performing activities of daily living(ADL).
Shoulder dysfunction hampers the quality of life
substantially.2It is extremely necessary for the assessors
to have valid and reliable measurement devices to assess
shoulder range of motion (ROM). Different mediums
used for assessing shoulder ROM are goniometer, linear
measures, visual observation and inclinometer.3 Proper
shoulder ROM assessment is of great importance in
diagnosing the shoulder dysfunction.4Goniometer is the
most widely used device for assessing ROM due to is
portability and cost effectiveness .5But goniometer has
a few setbacks, it requires the therapist to stabilize and
mobilize the limb simultaneously leading to blunders.3
The extent to which the goniometer measurements are
reliable and valid also depend upon the knowledge
required to use the goniometer.5 The inclinometer is
another commonly used device for assessing shoulder
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ROM. One of the reasons why the inclinometer is not
used as widely as the goniometer is its cost and need
for familiarization with it.3 Visual estimation also
shows reliability as good as goniometer but it requires
tremendous experience in assessing ROM.4 Various
physiotherapy techniques are used for treating shoulder
dysfunction.5The devices commonly used to treat
shoulder dysfunction are shoulder wheel, finger ladder
and shoulder pulley.6

NEW SHOULDER DEVICE
Description of the device: The instrument made is a C
shaped metal rail like structure. The C shaped structure
is curved according to the normal ROM of the shoulder
joint to allow full range of motion in all movements.
This C shaped structure is mounted on a movable stand
(photograph 4) so it has the added advantage of being
portable. A semicircle of 5 feet diameter was chosen
as it is suitable for the average Indian height. A pipe
measuring 40 mm (1.5 inch) was selected and was rolled
on a mechanical pipe rolling machine to attain the semicircular shape. The centre of the pipe was slit making a
10 mm slot for the probe to slide. As the pipe was slit to
house the slide, it lost some dimensional stability and
another thinner pipe of 10mm was bent and welded to
provide stability. A spring wader slider was installed
which can be moved in any position as the spring will
hold it in place defying gravity. We are be able to move
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the C shaped structure in different positions so that
the instrument can be used in different positions such
as standing , supine and lying. The plate has a box like
structure that allows the subject to hold on to it and move
it around .Sensors is installed in the C shaped structure
to get accurate measurement and these measurements
are displayed. A plate measuring 10 inches was mounted
on the sliding unit and the electronic probe was housed
in a acyclic box with a knob to rotate the plate in any
desired direction.The sliding mechanism was connected
to the sensor which could read the angle of the vertical
movement of the arm. It reads from 0 to 200. This
contraption is mounted on a firm base with 4 legs to
provide a stable base during operation of the system.
Also the height of the stand is adjustable. Finally for
aesthetic looks and long life of the surface coat, the
system was sent for powder coating.
Design characteristic
C shaped arc
Adjustable height
Adjustments available to
shift the arc in different
planes
Ability to diagonal adjust
the arc
Sensitive sensors installed
Screen showing digital
readout of ROM
C shaped arc mounted on
the stand

Reason
Allows normal ROM of
the shoulder
Convenient for subjects
of all heights
Allows patients who are
wheel chair bound and bed
ridden to use the device
Allows movements in
functional planes
To measure exact values
For easy interpretation of
the values.
Allows the device to be
portable.

METHOD
Ethical clearance was obtained from the Institutional
Ethical Committee. All subjects were screened based
on the inclusion and exclusion criteria. The purpose
of the study was explained to the participants. By
convenience sampling, subjects were included and a
written informed consent was obtained from all them. 15
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normal individuals above the age of 19 years and within
the age of 35 years were recruited for this study. This
group constituted of 7 males and 8 females. The height
of these individual ranged from 152cms to 174cms. The
average height of Indian women is 152.6cms and of an
Indian male is 164.9cms. The shoulder ROM values
recorded were flexion, extension and abduction. Other
values such as internal rotation and external rotation
also can be recorded using the instrument but were not
recorded due to certain limitations such as instability of
the plate, and time constraints. Two assessors recorded
the values on two different days at the same time. Three
different mediums used for recording the values were the
universal goniometer, goniometer app and the shoulder
device. Three values of each ROM were recorded on
each instrument and the mean values were calculated
and analyzed.
Values were recorded on the shoulder device .For
flexion the subject was asked to hold the plate and move
it upwards facing towards the device. For extension
the subject was asked to stand in front of the tool, hold
the handle and move it up and down. For abduction
-adduction  movement: the  subject were asked to stand
beside the tool, hold the handle and move it up and away
from the body and bring it down and towards the body.
Flexion, extension and abduction values were taken on
the goniometer and the goniometer app. These values
were then given for statistical analysis.

RESULT
Statistical analysis for the present study was done
using Statistical Package of Social Sciences (SPSS)
version 23 so as to verify the results obtained. Standard
Cronbachs α test was used for reliability and validity
was done using correlation matrix analysis.
Validity: Validity is moderate when the correlation is
more than 0.4 and strong when more than 0.6.

New device verses goniometer for assessor 1 day
1(Table 1): Correlation 0.62 and p value 0.014 for flexion,   
0.63 and p value 0.012 for extension and 0.85 and p value
0.000 for abduction which signify strong validity.
Table 1: Validity of new instrument on day 1

Particular
Assessor 1 &
day 1for new
instrument and
Goniometer

Pair
Flexion
Flexion
Extension
Extension
Abduction
Abduction

Mean
179.6233
179.5120
59.2460
58.9787
179.5793
179.3780

SD
.50228
.61523
.85982
.95552
.56968
.61716

Correlation

p-value

Validity

0.617

0.014*

Strong

0.626

0.012*

Strong

0.849

0.000*

Strong
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Validity of the new device on day 2 (Table 2): The
statistical analysis produced correlation of 0.64 and p
value 0.010 for flexion, correlation of 0.76 and p value

0.001 for extension and correlation of 0.73 and p value
0.002 for abduction which signifies strong validity.

Table 2: Validity of new instrument and Goniometer on day 2
Particular
Assessor 1 &
day 1 for new
instrument
and
Goniometer

Pair
Flexion
Flexion
Extension
Extension
Abduction
Abduction

Mean
179.5567
179.6680
59.2673
59.2227
179.7347
179.5793

SD
.59952
.45496
.92853
.81517
.22567
.42791

Reliability: Cronbach’s alpha above 0.6 is considered
good and a higher cronbachs alpha based on standardized
items than Cronbachs alpha shows a higher reliability of
the instrument.
Intra rater reliability:
Intra rater reliability for flexion (assessor 1) (Table
3): Cronbach’s alpha was 0.96 for day one and day two
and Cronbach’s Alpha based on standardized items
was 0.96. This shows excellent intra rater reliability.
Significance was 0.000 which is statistically significant.
Intra rater reliability–Assessor 1
Shoulder tool assessor 1 on day 1 and day 2 for flexion
Table 3: Intra rater reliability for flexion (assessor 1)
Cronbach’s Alpha
0.957

Cronbach’s Alpha Based on
Standardized Items
0.965

Intra rater reliability for extention (assessor 1) (Table
4): Cronbach’s alpha was 0.84 for extension for day one
and day two and Cronbach’s Alpha based on standardized
items was 0.84. This shows excellent intra rater reliability
of the instrument. Significance was 0.001.
Shoulder tool assessor 1 on day 1 and day 2 for Extension
Table 4: Intra rater reliability for extension
(assessor 1)
Cronbach’s Alpha
.842

Cronbach’s Alpha Based on
Standardized Items
.844

Correlation

p-value

Validity

0.642

0.010*

Strong

0.758

0.001*

Strong

0.732

0.002*

Strong

Intra rater reliability for abduction (assessor 1) (table
5): Cronbach’s Alpha for day one and day two was 0.45
and for Cronbach’s Alpha based on standardized items
was 0.6. This shows good intra rater reliability of the
instrument. Significance was 0.138.
Shoulder tool assessor 1 on day 1 and day 2 for
abduction
Table 5: Intra rater reliability for abduction (assessor 1)
Cronbach’s
Alpha
0.449

Cronbach’s Alpha Based on
Standardized Items
0.595

Intra rater reliability for flexion (assessor 2):
Cronbach’s alpha was 0.49 and Cronbach’s Alpha based
on standardized items was 0.49 for flexion by assessor
1. Intra rater reliability for extension of the assessor 2
for day one and day two for this shows good intra rater
reliability of the instrument. Significance was found to
be 0.111
Intra rater reliability for extension (assessor 2):
Cronbach’s alpha was 0.72 and according to Cronbachs
alpha based on standardized items was 0.73  for extension
by assessor 2,which shows good reliability .The intra
reliability test for assessor 2 according to significance
was found to 0.012 which is statistically  significant.
Intra rater reliability for abduction (assessor 2):
Cronbach’s alpha was -0.84 and according to Cronbachs
alpha based on standardized items was 0.86. Significance
was 0.866 which is significant.
These results reveal that the instrument has good
reliability compared to the goniometer and the standard
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values and can be used inter changeably with the
goniometer while measuring ROM.
Inter rater reliability of the new device
Inter rater reliability for flexion of day 1: Cronbach’s
alpha was 0.57 and Cronbach’s Alpha based on
standardized items was 0.61 for flexion. Inter rater
reliability for flexion is good. Significance was 0.064.
Inter rater reliability for extension on day 1:
Cronbach’s alpha was 0.63 and Cronbach’s Alpha based
on standardized items was 0.64 for extension. Inter rater
reliability for flexion is good. Significance was 0.035
Inter rater reliability for abduction on day 1:
Cronbach’s alpha was 0.30 and Cronbach’s Alpha based
on standardized items was 0.32 for abduction. Inter
rater reliability for abduction is less than satisfactory.
Significance was 0.256.
Inter rater reliability for flexion on day 2: Cronbach’s
alpha was 0.60 and Cronbach’s Alpha based on
standardized items was 0.71 for flexion. Inter rater
reliability for flexion is good. Significance is 0.047.
Inter rater reliability for extension on day 2:
Cronbach’s alpha was 0.97 and Cronbach’s Alpha based
on standardized items was 0.97 for extension. Inter rater
reliability was excellent. Significance was 0.000 which
is statistically significant.
Inter rater reliability for abduction on day 2:
Cronbach’s alpha was 0.55 and Cronbach’s Alpha based
on standardized items was 0.57 for abduction. Inter rater
reliability is less than satisfactory. Significance was
0.075.

DISCUSSION
The universal goniometer is gold standard for
assessing shoulder ROM. But it has a few shortcomings
i.e. it requires skills, experience and pre set knowledge
of the patient and therapist position, the placement of the
goniometer etc. As it is interpreted by the assessor it is
prone to subjective bias. During the measurement of the
ROM the therapist is required to move the moveable arm
along with the limb, at times it is difficult for the therapist
to stabilize and mobilize the limb simultaneously. Various
equipments present which help restore ROM of shoulder
are shoulder wheel, finger ladder and shoulder pulley.[6]
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But they have few shortcomings. Shoulder wheel allows
only circumduction which is combination of flexion and
extension. Finger ladder allows only flexion. Shoulder
pulley allows abduction, adduction and flexion. Thus
they provide limited scope of rehabilitating the shoulder
ROM. So for the rehabilitation of the shoulder , a single
equipment cannot be used all of them must be used in
combination. Thus the medical personnel aiming to treat
shoulder dysfunction must invest in all these instrument,
which can be a burden financially and spacially as they
are large. Another setback of these equipment is that they
are mounted on the wall making them non portable. New
device has sensors which record values and display them
on a screen unlike the goniometer. There may be no chance
of error by the observer. It can be read easily by anyone.
No skill or training is required. Many orthopedics and
other medical professionals who are required to measure
ROM ,3 can take advantage of this device to measure
the ROM. As they are not familiar with the goniometer
the shoulder device is a convenient option which saves
time and reduces the hassle of stabilizing or moving the
limb. The advantage of this instrument is that it can be
adjusted and rotated according to the patient’s height and
position. The arc can be moved in various directions,
values can be recorded in standing, sitting and supine
positions so patient who are bed ridden or on wheel
chair can be assessed using this instrument. By addition
of resistance to the moveable plate, strengthening of the
shoulder musculature can be done along with restoring
ROM. Visual feedback seen on a display is proven
to provide therapeutic benefits by altering physical
processes which increase the precision during function
activities by engaging the patients attention.7 the device
made has an arc which is along the normal anatomical
movements of the shoulder joint. No instrument present
allows all isolated movements of the shoulder. The
shoulder device present in this study allows all the ROM
of the shoulder joint i.e. flexion, extension, abduction,
adduction, internal rotation and external rotation. This
ability of being able to perform isolated movements will
help focusing on the exact problem of the patient and
help in treating it. Whereas the other equipments present
provide a generalized solution for all the problems.
Most of the instruments present now work in the three
plane saggital, coronal and transverse only. But the
movements we perform in our ADL do not take place in
these isolated planes. Most of the movements performed
in the ADL are diagonal pattern of movements. The
devices used in present day help restore the normal
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anatomical movements of the shoulder joint but do not
allow the functional movements of the joint which are of
more importance to the subjects , as when they return to
their daily lives after rehabilitation they will be required
to perform these movements. The moveable arc allows
the patient to perform movement in function planes with
are usually restricted and of greater importance to the
patient. Unlike the other instruments with are mounted
on the wall the device can be moved around and the
added advantage is that both the arc and the stand are
detachable.

CONCLUSION
The validity obtained for the device was found
to be strong which can further improve if problems
such as limited number of observations, instability of
the plate and lack of familiarity to the instrument are
tackled. Based on the results obtained we can conclude
that the instrument has good reliability compared to the
goniometer.
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AB ST RA CT
Background: One of the most commonly noted postural abnormality seen in day to day
life is the forward head posture. Nowadays forward head posture is becoming increasingly
common because of increased use of computers and smart phones.
Material and Methodology: 30 participants with nonspecific neck pain with forward head
posture were selected and were allocated in two groups, group A and group B each
consisting of 15 participants. Group A was given conventional treatment using hot moist
pack, neck muscle strengthening exercises and TENS and Group B was given conventional
treatment and proprioceptive exercises. Shoulder proprioception using active limb
distraction test, forward head posture assessment using photographic technique, neck
disability index, neck pain assessment using visual analogue scale were the four outcome
measure used
sed in this study and pre and post treatment readings were recorded.
Results: The study demonstrated difference in the outcome measures pre and post
treatment. Both the groups showed significant improvement in term of outcome measures.
Comparatively there was higher improvement in group B.
Conclusion: The present study provided evidence to prove that proprioceptive exercises
along with conventional physiotherapy exercises are equally effective in treating upper
extremities problems.

Copyright©2018 Vijay Kage and Munpreet Singh.
Singh This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
One of the most commonly noted postural abnormality seen in
day to day life is the forward head posture. Among 66% to 90
% of the patient population, forward head posture is commonly
prevalent postural deformity1.
Forward head posture is defined as forward inclination of the
head in relation to the theoretical plumb line which is
perpendicular to the body center of the gravity. Nowadays
forward head posture is becoming increasingly common
because of increased use of computers and smart phones. In
forward head posture the anterior cervical muscles become
lengthened and weak and there is shortening of the posterior
cervical musculature. If this imbalance between the anterior
anteri
and the posterior cervical muscles due to postural
abnormalities persist for prolonged period of time the joints
and muscles are subjected to excessive load which make
problems caused by forward head posture even more worse.
Thus forward head posture can
an be the consequence of neck and
shoulder pain2
Neck pain can be defined as the pain which is experienced
from the base of the skull (occiput) to upper part of the back
*Corresponding author: Vijay Kage
KAHER Institute of Physiotherapy, Belagavi, Karnataka

and extending laterally to the outer and superior bounds of the
scapula.3
Approximately
ximately 70% of people in some point of their life are
affected with neck pain.It is noted that head posture
abnormality are associated with the development of neck pain.
The most common head posture abnormality is perhaps the
Forward Head Posture.Proprioc
Posture.Proprioception can be defined as joint
position sense, the conscious and unconscious perception of
the joint movement and joint position. Studies also have
proven that Forward Head Posture is responsible for the
altered proprioception of the shoulder in subjects w
with forward
head posture.4
Proprioception can be improved by performing proprioceptive
exercise or training. Proprioceptive exercises are defined as
exercises which help to recover the perception of joint
position. It includes open chain as well as closed chain
exercises.5
There is gap of knowledge concerning about the possible
effects of shoulder proprioceptive exercise on forward head
posture from the previous studies , so this study may provide a
base line rehabilitation program for subjects with forwa
forward head
posture. The purpose of the study is to determine and provide
physiotherapists with a scientific updated knowledge
concerning the effects of shoulder proprioceptive exercises on
subjects with forward head posture with nonspecific neck pain.
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Procedure
Ethical clearance will be obtained from the institutional ethical
committee.
After meeting the inclusion and exclusion criteria, written
informed consent will be obtained from the participants. All
the subjects included in the study will be screened based on
demographic data i.e. Age, height, weight and Body Mass
Index.
Subjects will be randomly allocated into 2 groups namely
Group A and Group B. Baseline outcome measure will be
taken pretreatment on the 1st day and post treatment on the
12th day of treatment.

MATERIALS & METHODOLOGY
Research type: Experimental
Research Study design: Randomized Controlled Trial
Sampling Design: convenience sampling
Sampling method: allocated via envelop method
Sample size: 30, 15 in each group.
Outcomes
1.
2.
3.
4.

Shoulder Proprioception With Active Limb Distraction
Test:
Forward Head Posture Assessment Using Photographic
Technique:
Neck Disability Index (NDI):
Neck Pain Assessment Using Visual Analogue Scale

Intervention
Group A: Conventional treatment was given using Hot Moist
Pack, Neck muscle strengthening exercises and TENS. Hot
Moist Pack was given when patient was made to sit on a chair
with head resting on a pillow. Hot Moist Pack was applied
around the cervical segment for 15mins6.
Neck Muscle strengthening exercises 207
Patient was positioned in Supine, Prone and Sitting position.
Neck muscle strengthening exercises in supine lying position.
Subjects was asked to flex the neck and manual resistance was
applied to the forehead.
In prone position subjects was asked to extend their neck
avoiding lifting of their shoulders and resistance was applied
to the posterior part of the head.
In sitting position subjects was asked to rotate the neck without
any lumbar rotation. Resistance was given on the lateral side
of forehead
All these exercises was performed for 12 repetitions with 5 to
10 seconds/counts holds.
TENS (Transcutaneous Electrical Nerve stimulation)8
Conventional TENS of 5Hz, 300µs pulse width for the
duration of 20 mins was applied around the cervical segment.
12 treatment sessions were given.
Group B: shoulder proprioceptive exercises and conventional
treatment4
Wall Pushups: First the subjects was asked to stand against a
wall. After this the subject was asked to lean against the wall
and perform a press up drawing both the shoulder blades

together, then pushing them as far apart. Repetitions was done
for 10 times.
GYM Ball Exercises: Subjects was sitting on a chair with both
the hands resting on a gym ball in front of them. Subject was
asked to roll the ball as far away from them as much as they
can then rolling it back. Repetitions was done for 10 times.
Another exercise, subjects was sitting on a chair with one hand
resting on a gym ball. Subject was asked to roll the ball as far
away from them as much as they can then rolling it back.
Subject was asked to repeat the same with the other hand.
Repetitions was done for 10 times.
Medicine Ball Exercises: A medicine ball was placed on top
of a table. Subject was asked to place his one hand on top of
the ball with his shoulder at 90 degrees of flexion maintaining
the arm in straight position. Subject was then asked to roll the
ball in both clockwise and anticlockwise for 10 times. He was
asked to repeat the same with the other hand.
Standing Weight Shifts: Subject was asked to stand from a
sitting position with both the hands placed on the table.
Subject was then asked to lean onto his arms and then slowly
shift his weight from side to side. Repetitions was done for 10
times.
Quadruped Exercises: Subject was asked to come in a
quadruped positon. He was asked to first raise one arm up and
then lowers it maintaining the balance with the other hand. He
was asked to repeat the same with another hand. Repetitions
was done for 10 times.
These proprioceptive exercises were given for one session per
day for 6 days in a week for 2 weeks.

RESULTS
Statistical analysis
Statistical analysis for the present study was done manually as
well as using the statistical package of social science (SPSS)
version 16 as to verify the results obtained. For this purpose
the data was entered into Microsoft Excel Sheet, tabulated and
subjected to statistical analysis. Mean, standard deviation and
parametric tests were applied. Normal data from patient’s
demographic data i.e. age, gender, BMI, height, weight
distribution were analyzed using t- test. Comparison of pre and
post intervention outcome measures of shoulder proprioception
with active limb distraction test and Neck disability index was
done using Mann-Whitney U test and comparison of pre and
post intervention outcome measures of Forward head posture
assessment using photographic technique and Neck pain
assessment using visual analogue scale was done by using
independent t test. Probability values less than 0.05 were
considered statistically significant and probability values less
than 0.001 were considered highly significant.
Demographic profile
Age distribution
Age of the participants in the present study was between 18 to
50 years. The distribution of participants on group A less than
25 years of age were 12 (66.6%), between 25 to 35 years were
2 (11.1%) and between 35 to 50 years were 1 (5.55%) with the
mean age of 22.47±1.36. The distribution of participants of
Group B less than 25 years of age were 9 (50%), between 25 to
35 years of age were 3 (16.66%) between 35 to 50 were 3
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(16.66%) with the mean age of 21.07±1.79. The average age
of the participants in Group A was 22.47±1.36 years and in
Group B was 21.07±1.79 years. The difference in mean of age
was statistically significant in both the groups. (p= 0.0226*,
t=2.4134). (Table 1)
On comparing the age, height, weight and BMI between the
participants by paired t tests, the results showed only
significant difference in age. Which suggests that except age
demographically the participants in each group were
homogenous to each other’s. (Table 1)
Table 1 Comparison of group A and group B with mean age
and BMI by t test
Variable
Age in yrs
Weight
Height
BMI

Groups
Group A
Group B
Group A
Group B
Group A
Group B
Group A
Group B

Mean
22.47
21.07
60.00
57.13
158.60
158.47
23.52
22.45

SD
1.36
1.79
9.11
7.38
5.96
7.67
2.56
3.43

SE
0.35
0.46
2.35
1.90
1.54
1.98
0.66
0.89

t-value
2.4134

p-value
0.0226*

0.9471

0.3517

0.0532

0.9580

0.9714

0.3396

*p<0.05

Outcome Measurements
Shoulder Proprioception with Active Limb Distraction Test
Comparison of group A and group B with respect to pretest
and posttest Flexion scores In the present study the mean
shoulder proprioception for flexion scores at pretreatment in
Group A was 9.20±6.53 and the mean score for post treatment
was 3.60±4.72. While for Group B it was found 9.07±10.11
pretreatment and 5.00±8.02 post treatment.
Pair wise comparison for both the groups was done using
Wilcoxon matched pairs test. The results found that both the
groups showed significant difference with percentage of
change in Group A was 60.87%, p=0.0159* and for Group B it
was 44.85%, p=0.0300*. Group A showed better results with
respect to Group B. (Table 2)
Table 2 Comparison of group A and group B with respect to
pretest and posttest Flexion scores by Mann-Whitney U test
Groups
Group A
Group B
% of change in
A
% of change in
B
Z-value
p-value

Pretest
Mean
SD
9.20
6.53
9.07
10.11

Posttest
Mean
SD
3.60
4.72
5.00
8.02

-0.9333
0.3507

-0.2489
0.8035

Difference
Mean
SD
5.60
7.47
4.07
6.33
60.87%#,
p=0.0159*
44.85%#,
p=0.0300*
-0.8918
0.3725

*p<0.05 indicates significant, # applied Wilcoxon matched pairs test

Comparison of group A and group B with respect to pretest
and posttest extension scores The mean shoulder
proprioception for extension scores at pretreatment in Group A
was 10.27±5.93 and the mean score for post treatment was
4.20±5.77. While for Group B it was found 8.13±12.97
pretreatment and 0.33±0.72post treatment.
Pair wise comparison for both the groups was done using
Wilcoxon matched pairs test. The results found that both the
groups showed significant difference with percentage of
change in Group A was 59.09%, p= 0.0033*and for Group B it

was 95.90%, p=0.0080*. Group B showed better results with
respect to Group A.(Table 3)
Table 3 Comparison of group A and group B with respect to
pretest and posttest extension scores by Mann-Whitney U test
Groups
Group A
Group B
% of change in
A
% of change in
B
Z-value
p-value

Pretest
Mean
SD
10.27
5.93
8.13
12.97

Posttest
Mean
SD
4.20
5.77
0.33
0.72

-1.5762
0.1150

-1.9595
0.0500*

Difference
Mean
SD
6.07
5.23
7.80
12.97
59.09%#,
p=0.0033*
95.90%#,
p=0.0080*
-0.3526
0.7244

*p<0.05 indicates significant, # applied Wilcoxon matched pairs test

Comparison of group A and group B with respect to pretest
and posttest Abduction scores. The mean shoulder
proprioception for Abduction scores at pretreatment in Group
A was 10.33±12.15 and the mean score for post treatment was
3.27±4.06. While for Group B it was found 8.60±8.58
pretreatment and 4.07±6.05 post treatment.
Pair wise comparison for both the groups was done using
Wilcoxon matched pairs test. The results found that both the
groups showed significant difference with percentage of
change in Group A was 68.39%, p= 0.0207*and for Group B it
was 52.71%, p=0.0180*. Group A showed better results with
respect to Group B. (Table 4) Comparison of group A and
group B with respect to pretest and posttest adduction scores
The mean shoulder proprioception for Adduction scores at
pretreatment in Group A was 7.53±4.19 and the mean score for
post treatment was 1.07±2.71. While for Group B it was found
10.33±6.76 pretreatment and 2.60±4.03post treatment.
Table 3 Comparison of group A and group B with respect to pretest and
posttest extension scores by Mann-Whitney U test
Groups
Group A
Group B
% of
change in A
% of
change in B
Z-value
p-value

Pretest
Mean
SD
10.27
5.93
8.13
12.97

Posttest
Mean
SD
4.20
5.77
0.33
0.72

-1.5762
0.1150

-1.9595
0.0500*

Difference
Mean
SD
6.07
5.23
7.80
12.97
59.09%#,
p=0.0033*
95.90%#,
p=0.0080*
-0.3526
0.7244

*p<0.05 indicates significant, # applied Wilcoxon matched pairs test

Pair wise comparison for both the groups was done using
Wilcoxon matched pairs test. The results found that both the
groups showed significant difference with percentage of
change in Group A was 85.84%, p= 0.0058*and for Group B it
was 74.84%, p=0.0024*. Group A showed better results with
respect to Group B. (Table 5)
Table 5 Comparison of group A and group B with respect to
pretest and posttest adduction scores by Mann-Whitney U test
Groups
Group A
Group B
% of change in
A
% of change in
B
Z-value
p-value

Pretest
Mean
SD
7.53
4.19
10.33
6.76

Posttest
Mean
SD
1.07
2.71
2.60
4.03

-0.3940
0.6936

-0.7466
0.4553

*p<0.05 indicates significant, # applied Wilcoxon matched pairs test
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Difference
Mean
SD
6.47
6.27
7.73
7.24
85.84%#,
p=0.0058*
74.84%#,
p=0.0024*
-0.3111
0.7557
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Comparison of group A and group B with respect to pretest
and posttest internal rotation scores. The mean shoulder
proprioception for internal rotation scores at pretreatment in
Group A was 6.93±4.01 and the mean score for post treatment
was 2.20±3.99. While for Group B it was found 3.87±5.78
pretreatment and 0.80±2.60 post treatment.
Pair wise comparison for both the groups was done using
Wilcoxon matched pairs test. The results found that both the
groups showed significant difference with percentage of
change in Group A was 68.27%, p= 0.0054*and for Group B it
was 79.31%, p=0.0630*. Group B showed better results with
respect to Group A. (Table 6)
Table 6 Comparison of group A and group B with respect to
pretest and posttest internal rotation scores by Mann-Whitney
U test
Groups
Group A
Group B
% of change in
A
% of change in
B
Z-value
p-value

Pretest
Mean
SD
6.93
4.01
3.87
5.78

Posttest
Mean
SD
2.20
3.99
0.80
2.60

-2.0117
0.0443

-0.9540
0.3401

Difference
Mean
SD
4.73
4.48
3.07
6.36
68.27%#,
p=0.0054*
79.31%#,
p=0.0630
-1.1406
0.2540

*p<0.05 indicates significant, # applied Wilcoxon matched pairs test

Comparison of group A and group B with respect to pretest
and posttest external rotation scores The mean shoulder
proprioception for external rotation scores at pretreatment in
Group A was 9.20±3.67 and the mean score for post treatment
was 1.67±3.62. While for Group B it was found 5.47±6.90
pretreatment and 0.87±2.64 post treatment.
Pair wise comparison for both the groups was done using
Wilcoxon matched pairs test. The results found that both the
groups showed significant difference with percentage of
change in Group A was 81.88%, p= 0.0022*and for Group B it
was 84.15%, p=0.0300*. Group B showed better results with
respect to Group A. (Table 7)
Table 7 Comparison of group A and group B with respect to
pretest and posttest external rotation scores by Mann-Whitney
U test
Groups
Group A
Group B
% of change in
A
% of change in
B
Z-value
p-value

Pretest
Mean
SD
9.20
3.67
5.47
6.90

Posttest
Mean
SD
1.67
3.62
0.87
2.64

-2.1983
0.0279

-0.3526
0.7244

Difference
Mean
SD
7.53
4.72
4.60
7.15
81.88%#,
p=0.0022*
84.15%#,
p=0.0300*
-1.6591
0.0971

*p<0.05 indicates significant, # applied Wilcoxon matched pairs test

Neck Disability Index
Comparison of group A and group B with respect to pretest
and posttest Neck Disability Index scores. The mean Neck
Disability index scores at pretreatment in Group A was
0.27±0.17 and the mean score for post treatment was
0.07±0.09. While for Group B it was found 5.67±13.57
pretreatment and 2.03±5.59 post treatment.
Pair wise comparison for both the groups was done using
Wilcoxon matched pairs test. The results found that both the
groups showed significant difference with percentage of

change in Group A was 75.43%, p= 0.0007*and for Group B it
was 64.16%, p=0.0015*. Group A showed better results with
respect to Group B. (Table 8)
Table 8 Comparison of group A and group B with respect to
pretest and posttest Neck Disability Index scores by MannWhitney U test
Groups
Group A
Group B
% of change in
A
% of change in
B
Z-value
p-value

Pretest
Mean
SD
0.27
0.17
5.67
13.57

Posttest
Mean
SD
0.07
0.09
2.03
5.59

-0.5185
0.6041

-0.5807
0.5615

Difference
Mean
SD
0.20
0.17
3.64
8.63
75.43%#,
p=0.0007*
64.16%#,
p=0.0015*
-1.0162
0.3095

*p<0.05 indicates significant, # applied Wilcoxon matched pairs test

Visual analogue scale
Comparison of group A and group B with respect to pretest
and posttest VAS scores. The mean VAS scores at
pretreatment in Group A was 4.71±1.93 and the mean score for
post treatment was 1.05±1.33. While for Group B it was found
3.43±1.71 pretreatment and 0.50±0.60 post treatment.
Pair wise comparison for both the groups was done using
applied paired t test. The results found that both the groups
showed significant difference with percentage of change in
Group A was 77.65%, p= 0.0001* and for Group B it was
85.41%, p=0.0001*. Group B showed better results with
respect to Group A. (Table 9)
Table 9 Comparison of group A and group B with respect to
pretest and posttest VAS scores by independent t test
Groups
Group A
Group B
% of change in
A
% of change in
B
t-value
p-value

Pretest
Mean
SD
4.71
1.93
3.43
1.71

Posttest
Mean
SD
1.05
1.33
0.50
0.60

1.9303
0.0638

1.4675
0.1534

Difference
Mean
SD
3.66
1.71
2.93
1.66
77.65%#,
p=0.0001*
85.41%#,
p=0.0001*
1.1945
0.2423

*p<0.05 indicates significant, # applied paired t test

Cranio vertebral angle
Comparison of group A and group B with respect to pretest
and posttest Cranio Vertebral angle scores. The mean VAS
scores at pretreatment in Group A was 40.33±3.64 and the
mean score for post treatment was 44.53±3.07. While for
Group B it was found 36.80±6.76 pretreatment and 44.80±3.71
post treatment.
Pair wise comparison for both the groups was done using
applied paired t test.
Table 10 Comparison of group A and group B with respect to
pretest and posttest Cranio Vertebral angle scores by
independent t test
Groups
Group A
Group B
% of change in
A
% of change in
B
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Pretest
Mean
SD
40.33
3.64
36.80
6.76

Posttest
Mean
SD
44.53
3.07
44.80
3.71

Difference
Mean
SD
-4.20
5.12
-8.00
6.96
-10.41%#,
p=0.0067*
-21.74%#,
p=0.0005*

Effects of Shoulder Proprioceptive Exercises on Non Specific Neck Pain With Forward Head Posture: A Randomized Controlled
Trial
t-value
p-value

1.7819
0.0856

-0.2146
0.8316

sense. Higher errors rates were shown by the groups with
forward head posture compared to the groups without forward
head posture19.

1.7040
0.0995

*p<0.05 indicates significant, # applied paired t test

The results found that both the groups showed significant
difference with percentage of change in Group A was 10.41%, p= 0.0067*and for Group B it was -21.74%,
p=0.0005*. Group B showed better results with respect to
Group A. (Table 10)

DISCUSSION
The present randomized controlled trial was aimed to find out
the effects of shoulder proprioceptive exercises on nonspecific
neck pain with forward head posture given for 6 sessions in a
week for 2 week in terms of increasing shoulder
proprioception, improving range of motion, decreasing pain
and improving functional abilities.
In the present study, the age group inclusion criteria were
between 19-50 years. A study done reported adolescents or
patients with neck pain have more Forward neck posture, thus
a smaller craniovertebral angle. Prevalence of neck pain in
adolescents with FHP was more than adolescents without FHP
(29.8% vs 8.4%)9.
A survey done in 2008 on Chinese adolescents reported with
forward head posture as high as 25%10. In the present study,
the mean age in group A and in group B is 22.47±1.36 and
21.07±1.79 respectively, which is valid according to the above
study as well.
In the present study, percentage of including male subjects in
Group A and in Group B was 13.33% and 26.67% respectively
whereas percentage of female subjects in Group A and in
Group B was 86.67% and 73.33% respectively. McLean et.al,
reviewed 14 prospective cohort studies systematically and
revealed factor like female sex was linked to the onset of neck
pain11. Some studies observed more prevalence of forward
head posture in females as compared to males10,12, while other
study showed no gender difference in prevalence of FHP13.
Study done by Rodrigo M. Ruivoet. al, showed resting CV
angles lower in females than boys14. Study done on standing
cervical habitual posture in adolescents by Hakala et al, found
females had 2-3º more neck flexion than males15. Two studies
with small sample size done in contrary to the present study
reported no gender differences for cervical habitual posture in
adolescents and pre-adolescents16,17.
A comparative study between DCF strengthening exercises
and Mckenzie neck exercises done by Eun-Young Kim et. al,
on Forward Head Posture due to use of smartphones, showed
no significant differences between the two groups, but both
groups showed statistically significant changes after the
experiment. As in the present study significant changes were
seen in the both the groups using neck strengthening exercises
after the intervention. Subjects maintained static contraction
for 10 seconds with a rest of 5 seconds hold, considered as 1
set.1 set consisted of 10 times exercise18. Each day total 5 sets
were done whereas in present study, 12 repetitions of neck
muscle strengthening exercises were given for 6 sessions with
5 to 10 seconds/counts or holds.

Another study conducted by Esraa A. Anwar et al. showed that
there is affection in shoulder proprioception if the degree of
forward head posture is higher20. Similarly in the present study
position reposition error of the shoulder is examined to
investigate whether there is affection in shoulder
proprioception if the degree of forward head posture is higher.
The study showed positive results that there is significant
reduction in the shoulder proprioception if the degree of
forward head posture is higher.
Forward head posture is the most common abnormality which
is associated with neck pain. A cross sectional study done by
ParisaNejati et al. reported that forward head posture and
thoracic kyphosis were accompanied with neck pain21.
Similarly our results supports that there is presence of neck
pain if the patients have forward head posture.
Studies have shown that specific exercise programs plays an
important role in improving the proprioception in cases of
lower extremities injuries, which involves a decrease in
kinesthetic and joint position sense22,23. A study done by A
Heggannavar et al. reported that proprioceptive exercises are
effective in decreasing pain, improving functional ability and
increasing knee ROM5. Similarly another study done by
Nilaysahin et al. concluded that proprioception exercises cause
decrease in pain and improvement of functional status in BJHS
group24. In this study proprioceptive exercises combined with
conventional physiotherapy used for upper extremities
dysfunctions, showed improvement not only in kinesthesia but
in the sense of repositioning and also in pain and functional
abilities. Thus suggesting that proprioceptive exercises can
also be effectively given for upper extremities injuries.
As per the review of literature no study has compared the
effects of shoulder proprioceptive exercises on nonspecific
neck pain with forward head posture. The present study
showed positive results in both the groups by reducing pain,
improving proprioception, improving posture and improving
functional ability. Clinically, both the techniques are equally
effective. But when comparison was done in two groups,
statistically, group B showed significant improvement.

CONCLUSION
The present study provided evidence to prove that
proprioceptive
exercises
along
with
conventional
physiotherapy exercises are equally effective in treating upper
extremities problems.
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AB ST RA CT
Aim: To compare the immediate effect of pain release phenomenon(PRP) versus positional
release technique (PRT)on trapezius muscle trigger points.
Background: Trigger points are spots which are highly irritable in nature present within
taut band of skeletal
al muscles. It is painful on compression or muscle contraction.
Method: 22 participants with trapezius muscle trigger points were recruited in the study
who were randomly allocated in two groups. Group A – pain release phenomenon group
and Group B–positional release technique. Subject were given one session and outcome
measures were taken pre and post treatment on day1. Outcome measures were numericpain
rating scale, pain pressure threshold and cervical range of motion.
Results: Data was analyzed using SPS version 21. Data was evaluated using dependent tttest and Kolmogorov Smirnov test. Significant increase in pain pressure threshold and
cervical range of motion, decrease in intensity of pain (NPRS) was seen in both groupA
and group B(*p<0.05).
Conclusion: Pain release phenomenon technique and positional release technique both are
effective in reducing severity of pain, increasing pain pressure threshold and cervical range
of motion. But, among both groups pain release phenomenon was found to have greater
effects compared to positional release technique in all variables.

Copyright©2018 Vijay Kage and Kavita Sawardekar.
Sawardekar This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
A trigger point is a spot which is hyperirritable in nature which
is allied with pain on squeezing or muscle contraction. It
responds as referred pain pattern away from the spot and
palpable nodules are present which is 2-10mm
10mm in size.1,2,3,4
Local twitch response, jump sign, referred pain are the typical
features of trigger point.1,2,3
Trapezius is one of the muscles connecting the upper limb with
the vertebral column. Both right side and left side muscles
together form a trapezium, covering upper half of the back.
scapula. Nerve supply to trapezius muscle is spinal accessory
cranial nerve XI and branches of ventral rami C2-C4. The
trapezius muscle is a postural and active movement muscle
which helps in tilting and turning the head and neck. It also
helps in shrugging the shoulders; elevation, depression and
retraction of the scapula.5
Two types of trigger points – active and latent. Active trigger
points have pain complaint along with weakness, paresthesia
and temperature changes. Latent trigger points are present with
shortening of muscle and pain present only on application of
external pressure.6,7
*Corresponding author: Vijay Kage
Department of Orthopedic Physiotherapy, KAHER Institute of
Physiotherapy, Belagavi, Karnataka, India – 590010

Pain Release Phenomenon (PRPs) is a manual therapy
technique introduced by Brian Mulligan fo
for the Chronic pain
management. In this technique, compression (for joints),
traction (for joints), contraction (for muscles, tendons) or
stretch (for muscles, ligaments, tendons and capsule) is used as
the pain provoking stimuli(pressure) and the stimuli iis
maintained for 15- 20 seconds. If pain reduces within 15
15-20
seconds, a new PRP can be started in new available range with
increased pressure. If pain doesn’t reduce within 15
15-20
seconds, the pressure applied is too high and should be
reduced. If pain reduces
uces before 10 seconds after pressure is
applied, pressure applied is too low and should be increased.8
Positional release technique is a type of manual therapy, was
discussed byDr Lawrence H. Jones (1969) for treating chronic
and sub-acute
acute muscle spasm, ppain and disability. In this
technique patient is positioned comfortably, affected area is
palpated. Patient is instructed to relax the area once the
affected area is palpated by the therapist. Therapist passively
moves the appropriate body part to release tension and stops
motion when the pain stops. Patient only feels pressure and
this position is maintained for 90 seconds.9,10
Studies are conducted on positional release technique for
treatment of trigger points. As there is dearth of literature on
comparison
ison between positional release technique and pain
release phenomenon on trapezius trigger points. Hence, the
current study was intended to compare the effect of pain
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release phenomenon and positional release technique on
trapezius muscle trigger points.
We hypothesize that there will be difference in the immediate
effects of pain release phenomenon and positional release
technique on trapezius muscle trigger points in terms of
intensity of pain, pain pressure threshold and cervical range of
motion.

MATERIALS AND METHODS
A randomized clinical trial was conducted on 22 subjects
through non-probability
probability sampling design in two groups, group
A (Pain release phenomenon group) and group B (Positional
release technique group). The study was conducted in Tertiary
Health center of Belagavi city, Karnataka, India. Durationof
the study was from October 2017 to March 2018.Both genders
with age group between of 19-45
45 years, having trapezius pain
for more than 3months, having presence of taut band or
referred pain with painful
ainful trigger point on palpation and
willing to participate were included in the study. Exclusion
criteria was subjects having any shoulder injury or history of
upper limb fracture within last 6 months, history of whiplash
injury, cervical spine surgery and
nd shoulder surgery, associated
neurological symptoms, diagnosed with cervical radiculopathy
or myelopathy, open wounds and infections around neck and
shoulder.
Procedure

Group B
In group B (Positional Release Technique), in this technique
subject was in sitting position; with cervical spine in neutral
position instruction were given to patient to relax the part as
much as possible. Therapist applied pressure with thumb over
the trigger point of trapezius muscle until the subject felt the
sensation of pressure
sure and pain as one. While maintaining the
pressure, the therapist passively moved the affected part to a
range where pain was reduced. Position of cervical spine in
extension, ipsilateral side flexion and contralateral rotation was
more comfortable for many
any subjects. This position was
maintained for 90 seconds and then subject were slowly placed
intoneutral position. This procedure took 22-3minutes.9,10
Outcome Measures
Numeric Pain Rating Scale
The Numeric Pain Rating Scale (NPRS - 11) is a 11-point
scale from '0' to '10'. It has high test
test-retest reliability (r=0.96)
and validity (0.86-0.95).13
Pain pressure threshold
Pressure pain threshold (PPT) is the minimum force applied
which induces pain. For quantifying PPT, pressure
algometry is used on subjects to diagnose trigger points
(Figure 1). Manual pressure algometry has excellent
reliability and high validity (0.9).14

The study was approved by Institutional Research and Ethics
Committee (Research and ethical committee, KIPT/94/16-10KIPT/94/16
17)
After meeting the inclusion and exclusion criteria, written
informed consent was obtained from the subjects. The study
protocol was explained to them. A brief demographic data was
taken i.e. Age, height, weight and Body
dy mass index. The
subjects were randomly allocated into 2 groups namely Group
A and Group B by using the envelope method. In the envelope,
alphabets A and B werewritten and the envelope were
enclosed in a cover. Baseline outcome measure were taken
before treatment on Day1 and post treatment outcome
measures were taken on Day1. Anonymity and confidentiality
were assured and all the procedures were performed in
compliance with relevant laws and institutional guidelines.
Common intervention
Subjects were treated with therapeutic ultrasound with
continuous wave mode setting at a frequency of 1MHz and an
intensity of 1.5w/cm² for 6 minutes11 and hot moist packs12 for
15minutes.

Figure 1 Measuring pain pressure threshold with pressure algometry

Cervical range of motion
It has good intra-tester
tester and inter-tester reliability
(0.80).15Active range of motion of cervical segments were
measured using universal goniometer.16

Group A
In group A (Pain Release Phenomenon), in this technique
stretch type of PRP was used. Subject was in sitting position,
trigger point on the trapezius muscle was palpated, pain was
provoked by applying pressure and muscle was stretched by
doing cervical flexion, same side rotation and opposite side
lateral flexion. Therapist maintained
aintained the pressure for 15-20
15
seconds. If pain was reduced within 15-20
20 seconds, a new PRP
in new available range were given. This procedure took 2-3
2
minutes.8
Figure 2 Consort Flowchart
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p-value

RESULTS
All statistical calculations were carried out using SPSS
(Statistical Package for Social Science) version 21 for
Microsoft windows. Normality testing of pretest and posttest
scores was done using Kolmogorov Smirnov test, showed that
all scores follow normal distribution; therefore, parametric
tests were applied.
Table 1 Showing distribution of gender and age in Group A
and Group B
Variable

Group A

Group B

Male

4

1

Female

7

10

Avera

29.36±9.91

29.27±8.56

Group A- Pain
release phenomenon
Group B-Positional
release technique
t-value
p-value
Group A- Pain
release phenomenon
Group B-Positional
release technique
t-value
p-value

Pretest
Posttest
Difference
Mean SD
Mean SD
Mean SD
Pain pressure threshold scores
2.87±0.22

3.55±0.24

0.68±0.22

2.76±0.38

3.27±0.38

0.51±0.19

Percentage
of change
23.73%#,
p=0.0001*
18.42%#,
p=0.0001*

0.8199
2.0853
1.9702
0.4219
0.0500*
0.0628
Numeric pain rating scale scores
5.55±0.82

0.55±0.52

5.00±0.63

5.64±1.21

1.64±0.67

4.00±1.18

-0.2067
0.8383

-4.2426
0.0004*

2.4721
0.0225*

Table 3 Comparison of Group A and Group B with respect to
pretest and posttest flexion scores and extension scores

Group A- Pain
release phenomenon
Group B-Positional
release technique
t-value
p-value

Pretest
Posttest
Mean SD
Mean SD
Flexion scores

Difference
Mean SD

38.27±4.47

40.82±3.09

2.55±1.51

36.09±6.02

37.91±4.85

1.82±1.60

0.9643
1.6782
0.3464
0.1089
Extension scores

Group A- Pain
38.36±5.22
release phenomenon
Group B-Positional
36.73±5.46
release technique
t-value
0.7184
p-value
0.4808
*p<0.05, #applied paired t test

Percentage
of change
6.65%#,
p=0.0002*
5.04%#,
p=0.0037*

1.0968
0.2858

41.09±4.28

2.73±1.56

39.64±5.71

2.91±1.04

0.6759
0.5069

-0.3219
0.7509

7.11%#,
p=0.0001*
7.92%#,
p=0.0001*

Table 4 Comparison of Group A and Group B with respect to
pretest and posttest lateral flexion-left scores and lateral
flexion-right scores
Groups
Group A- Pain release
phenomenon
Group B-Positional
release technique
t-value

Pretest
Posttest
Mean SD
Mean SD
Lateral flexion- left scores

Difference
Mean SD

31.18±5.23

35.00±5.69

3.82±1.25

27.82±7.17

30.91±7.38

3.09±1.38

1.2573

1.4556

1.2978

36.64±4.15

2.45±0.69

30.36±6.38

32.73±6.71

2.36±1.50

1.6568
0.1132

1.6429
0.1160

0.1826
0.8570

7.18%#,
p=0.0001*
7.78%#,
p=0.0003*

Group A- Pain
release phenomenon
Group B-Positional
release technique
t-value
p-value

Posttest
Difference
Mean
Mean SD
SD
Rotation - left scores
43.82±9.1 47.09±8.
3.27±1.68
6
49
41.09±9.1 43.27±9.
2.18±1.60
7
14
0.6977
1.0148
1.5596
0.4934
0.3223
0.1345
Rotation -right scores
43.55±10.
46.18±1
2.64±1.69
22
0.25
39.36±7.4 42.36±8.
3.00±1.34
1
09
1.0988
0.9695
-0.5590
0.2849
0.3439
0.5824
Pretest
Mean SD

Percentage
of change
7.47%#,
p=0.0001*
5.31%#,
p=0.0011*

76.05%#,
p=0.0004*
7.62%#,
p=0.0001*

*p<0.05, #applied paired t test

Both the groups showed significant improvement in pain
pressure threshold, numeric pain rating scale and cervical
range of motion.

DISCUSSION
90.16%#,
p=0.0001*
70.97%#,
p=0.0001*

*p<0.05,#applied paired t test

Groups

34.18±4.21

Table 5 Comparison of Group A and Group B with respect to
pretest and posttest rotation left scores and rotation right scores

Group A- Pain
release phenomenon
Group B-Positional
release technique
t-value
p-value

Table 2 Comparison of Group A and Group B with respect to
pretest and posttest pain pressure threshold scores and numeric
pain rating scale scores

0.2091

*p<0.05, #applied paired t test

Groups

ge (age in years)
(±standard deviation)

Groups

Group A- Pain release
phenomenon
Group B-Positional
release technique
t-value
p-value

0.2231
0.1610
Lateral flexion-right scores

Percentage
of change
12.24%#,
p=0.0001*
11.11%#,
p=0.0001*

The present study was designed to compare the immediate
effects of pain release phenomenon versus positional release
technique in subjects with trapezius trigger points. Trigger
points present on the trapezius muscle are said to be commonly
seen in people with sedentary lifestyle6 and other causes are
due to repetitive overuse of muscle in shortened position,
carrying heavy weights, postural stress and poor posture, lack
of exercise.17,18,19
As per our knowledge this was the first only compared study
done on pain release phenomenon versus positional release
technique on trapezius trigger points. In a conference of
IFOMT,20 pain release phenomenon technique on Achilles
peritendonitis showed reduction of pain similarly in our study
post pain release phenomenon intervention significant
difference is seen in numeric pain rating scale scores. The
possible mechanism of reduction of pain, improved range of
motion and increased pain pressure threshold is that during
pain release phenomenon the trigger point was under
continuous pressure for 15-20 seconds along with stretching of
trapezius muscle which helps by flushing of blood and
stretching improved muscle elasticity and flexibility, also
increased range of motion
Dole et al21 found that positional release therapy was not
useful when compared with deep transverse friction massage
on gluteus medius trigger points in terms of pain threshold, in
our study positional release therapy help to increase the
tolerance of pain pressure threshold, reduce the pain and
increase the cervical range of motion.
Kojidi MM et al22 studied the intensity of pain and pain
pressure threshold in computer users. They reported that the
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group who were subjected to positional release technique in
shortened position achieved significant pain reduction on
visual analogue score and increased pain pressure threshold.
However, in comparison of the efficacy of positional release
technique and sham control (with upper trapezius muscle in
neutral position) on the myofascial trigger points of upper
trapezius on computer users concluded thatpositional release
techniquewas no more effective than shamtechniques. When
compared to our study we have reduced pain intensity,
increased pain pressure threshold and cervical range of motion
post intervention. Positional release technique helped to
control muscle spasm as it acts on the muscle spindle
mechanism. It reduced hyperactivity of the stretch reflex and
also the referred pain. Reduction in muscle spasm increased
range of motion, reduced pain, a normal blood circulation and
improved lymph drainage.
The advantages of some of these studies was that the
therapeutic ultrasound use was similar to those suggested by
Pillay MG18, Hou CR19 use of hot moist pack along with other
techniques such as stretching, T.E.N.S, interferential currents
or massage similarly in our study application of hot moist
packs along with the intervention improved cervical range of
motion and reduced pain.

5.
6.

7.
8.
9.
10.
11.

12.

13.

14.

Limitations
Only immediate effect was seen in terms of pain pressure
threshold, numeric pain rating scale and cervical range of
motion. No follow-up was taken to check whether pain was
aggravated again or same.

15.

CONCLUSION
Pain release phenomenon and positional release technique both
interventions are beneficial in treatment of trapezius trigger
points to reduce pain, increase pain pressure threshold and
cervical range of motion.
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AB ST RA CT
Study Design: Pre-post experimental study.
Background and Objectives: Temporomandibular disorder is an umbrella term used for
any condition associated with the jaw joint. Any blow to the jaw, Temporomandibular joint
or muscles of the jaw can be the absolute cause for TMD. Moreover other causes that can
lead to TMD
D are clenching of teeth and grinding by exerting more pressure on TMJ.
Presence of osteoarthritis or rheumatoid arthritis, dislocation of disc and stress can lead to
tightening jaw and facial muscles.
Methods: Thirty subjects were included in the study with TMD. These subjects received
McKenzie method of mechanical diagnosis and therapy for 1 session. Subjects were
evaluated for baseline characteristics and functional disability using Numeric pain rating
scale (NPRS), Inter- incisor mouth opening pre and post treatment and then the data was
analyzed.
Results:: The difference between pre and post of NPRS and inter
inter- incisor opening in the
subjects were statistically highly significant (p=0.0001).
=0.0001).
Conclusion:: McKenzie’s method of mechanical diagnosis and the
therapy is an effective
technique in decreasing the pain intensity and increasing the inter
inter-incisor mouth opening in
subjects with temporomandibular joint disorders.

Copyright©2018 Vijay Kage and Rohan Kalekar.. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Temporomandibular disorder is an umbrella term used for any
condition associated with the jaw joint. Any blow to the jaw,
temporomandibular joint or muscles of the jaw can be the
absolute cause for TMD. Moreover other causes that can lead
to TMD are clenching of teeth and grinding by exerting more
pressure on TMJ. Presence of osteoarthritis or rheumatoid
arthritis, dislocation of disc and stress can lead a person to
tighten jaw and facial muscles or clenchh his teeth1-7. The most
commonly seen TMJ disorders are internal derangement, pain
dysfunction, arthritis and trauma. Recent literature shows that
females are more affected as compared to males8-12. TMD are
also
referred
to
as
“Mandibular
dysfunction”,
“Temporomandibular
emporomandibular dysfunction” and “Craniomandibular
dysfunction”. TMD has prevalence rate of 10-20%
10
of the
world population and is most commonly seen in the age group
ranging from 20-40 years13-16.
These TMD’s are usually classified separately from
pathologies
logies associated with their joints. TMD’s are classified
into 2 major types first one is structural this is caused due to
overloading of jaw, trauma, systemic diseases and structural
*Corresponding author: Vijay Kage
Department of Orthopaedic Physiotherapy, KLE’s Institute of
Physiotherapy, Belagavi-590010,
590010, Karnataka, India

aberration; and the second is postural this is caused due to
tissue deformation, adherence of surface and structural
diseases16,17.
Presenting signs and symptoms of TMD are Interminent or
persistent pain in the masticatory muscles or TMJ, Limitation
or deviation of mandibular movements, TMJ sounds. A variety
of other persistent
istent symptoms such as tinnitus, abnormal
swallowing and hyoid bone tenderness also occur. Quality of
life may be affected, with a negative effect on social function,
emotional health and energy levels18,19.
Conservative and non-invasive
invasive treatments are mostly provided
for the improvement in the symptoms and are recommended in
the initial management of TMD20. Physical therapist are often
included along with the dental professionals for management
of TMD21.
Along with medical or dental management a wide rrange of
physical manual therapies are been used such as joint
mobilization,
exercise
prescription,
electrotherapy,
biofeedback and relaxation techniques and postural correction
in TMD22-24
McKenzie method of mechanical diagnosis and therapy is a
commonly used classification
classification- based approach for the
management of joint pain25-27. It is a biomechanical approach
based on the classification in the non
non-specific mechanical
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syndromes that guide the specific directional exercises such as
flexion and extension. These exercises are determined by
positive symptom response such as centralization or abolition
of pain. Centralization is the abolition of distal pain in
response to sustained end range posture and repetitive
movements. Evidence for the reliability and treatment validity
of centralization has been demonstrated by a number of
studies. Evidence for the importance of specific exercises
linked to directional preferences has also been demonstrated2831
.

METHODS
This study was approved by institutional review committee
and was conducted in conformity with the principles outlined
in declaration of Helsinki.
Participants
Subjects were recruited from Oromaxillary OPD of tertiary
care hospitals at Belagavi. Thirty participants were included in
the study from tertiary care hospital. The inclusion criteria
were: Pain and loss of range of motion in the
temporomandibular joint, Post-operative cases of zygomaticus
arch fractures or mandible fractures and maxillofacial
surgeries, History of presenting symptoms > 1month, Age
group 20-65 years, Participants willing to participate in the
study. The exclusion criteria were: History of secondary TMJ
pathologies, malignant tumors of face and jaw, History of
temporomandibular joint dislocation and hypermobile
temporomandibular joint, and any neurological or cognitive
deficits. After meeting the inclusion and exclusion criteria
subjects were included in the study respectively.
Interventions: The study received approval from Institutional
Ethical Review Committee. The purpose of the study was
explained and the subjects diagnosed by dental professionals
having unilateral or bi-lateral TMD based on clinical findings
or imaging technique and were included in the study. They
were screened based on the inclusion and exclusion criteria. A
written informed consent and demographic details was
obtained from the subject and they were further assessed for
outcome measures like assessment of numeric pain rating
scale, inter-incisor mouth opening, and fonseca’s
questionnaire. These measures were evaluated pre and posttreatment intervention after giving McKenzie’s technique for
the joint.
McKenzie’s technique: The patients head is in relaxed
position and rested on pillow. The therapist then asks the
patient to open and close the jaw in a unilateral direction
several times and then followed with therapist overpressure at
the end range exerted and this is repeated for 10-12 times/ 3
sets, based on the McKenzie’s principle of centralization
which includes repeated movements along with sustained
postural holds at the end range(figure.1).

Outcome Measure
Numeric pain rating scale- The Numeric Rating Scale (
NRS - 11 ) is a 11 - point scale for patient self - reporting
of pain. The patient is asked to make three pain ratings ,
corresponding to current , best and worst pain experienced
over the past 24 hours. The average of the 3 ratings was
used to represent the patient’s level of pain over the
previous 24 hours32.
Inter-incisor mouth opening- It will be measured using a
plastic ruler. The distance between the upper central incisor
and the lower central incisors will be determined as the interincisor mouth opening33.
Fonseca’s questionnaire- It is set of comprising 10 questions
which will be used to evaluate the severity of TMD. The
subjects will be informed and explained that the 10 questions
should be answered with “yes” or “no” or “sometimes” and
that only one answer should be marked for each question, for
analysis the answers yes, no or sometimes from each
questionnaire will be tallied and total will be multiplied by the
value attributed to each answer ten, five and zero respectively.
The final value will be compared to the clinical index and the
subjects will be classified are per TMD degree34.

RESULTS
The statistical analysis was done using SPSS software for
statistical measures such as mean, standard deviation, paired t
test and test of significance.
Kolmogorov-Smirnov Z test was applied to analyze the
normality Numeric pain rating scale and Inter- incisor mouth
opening.
Comparison of pre-treatment scores and post treatment scores
were analyzed using students paired t test.
Demographic details
The mean age of subjects in the study was found to be
37.56±10.85 and the duration of symptoms was 7.96±5.20.
Male to female ratio in the study was 20:10. (Table 1)
Table 1
Demographic
Characteristics
Age (years)
Gender
(M:F)
TMJ affected
(Lt: Rt :B/L)
Duration of symptoms
( in months)

Mckenzie’s
Group
37.56±10.85
20:10
11:16:3
7.96±5.20

P value = <0.001

Numeric pain rating scale
NPRS was used to assess the severity of pain. There was
reduction in pain observed in the participants after undergoing
a session with McKenzie’s method of therapy. There was
48.71% of change in the intensity of pain that occurred after
the treatment. The NPRS scores reduced from 5.8±1.16
(baseline) 3.9±1 (post intervention) (table 2) (graph 1). The
mean difference before treatment and after treatment scores
was 1.9. The p value by paired t test was found to be 0.0001
which is highly significant.
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Table 2
Time

Mean

Mean
diff.

STD
diff.

Percentage
of change

tvalue

pvalue

Pre
Post

5.8±1.16
3.9±1

1.9

0.1622

48.71%

15.7

0.0001

Graph.1

holds at the end range were able to abolish the pain as well as
helped in improving the joint range of motion. MDT technique
applied to derangement syndrome showed improvement in
symptoms as the repeated end range loading in appropriate
direction, which is as termed directional preference helped in
pain reduction and improving range36.
Limitations

Inter- incisor opening
Measuring tape was used to assess the inter-incisor mouth
opening. Inter-incisor mouth opening distance increased from
29.93±6.787 (baseline) to 40.6±4.215 (post treatment) (table.3)
(graph.2). A mean difference of 10.67 was observed between
the pre -treatment and post-treatment. There was 26.28% of
change was observed after receiving the treatment. The p value
by paired t test was found to be 0.0001 which is highly
significant.
Table 3
Time

Mean

Mean
diff.

STD
diff.

Percentage
of change

tvalue

pvalue

Pre
Post

29.93±6.787
40.6±4.215

10.67

2.572

26.28%

13.607

0.0001

Graph 2

The limitations in the study were that long-term follow up in
this study was not monitored. The overpressure applied during
the MDT was not measured and the examiner was not blinded.
Future Scope
The study can be done with a large sample size to get better
and appropriate results. Longer follow up periods are
recommended and comparison with other techniques can be
done.

CONCLUSION
McKenzie’s method of mechanical diagnosis and therapy is an
effective technique in decreasing the pain intensity and
increasing the inter-incisor mouth opening in subjects with
temporomandibular joint disorders.
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that source of the pain was due to articular disc of TMJ, and
indeed derangement of the disc and is commonly used in
classification of TMJ disorders8.
When repeated movement followed by sustained end range
postural holds abolished the pain and increased range of
motion, further examination was unnecessary as the treatment
strategy was concluded. The MDT clinical reasoning firstly
considers presence of any one of the three mechanical
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AB ST RA CT
Background: To infer the relationship between buffalo hump and non - specific neck pain.
Methods: 101 subjects were screened by convenience sampling. The buffalo hump was
measured using the Vernier Caliper and Neck Circumference measurement and Northwick
Park Neck Pain Questionnaire was taken from all the subjects. Correlation between neck
painn and buffalo hump was analyzed using the Karl Pearson’s correlation coefficient and
Chi- square test and Spearman’s rank correlation coefficient was used to measure
association between nutritional status i.e. Body Mass Index with neck pain as well as with
the buffalo hump.
Results:NPQ
NPQ showed negative correlation with the buffalo hump (r= -0.0394, p= 0.7154).
When BMI was taken into consideration, there was significant association shown between
the BMI and Buffalo Hump (p = 0.0001*), but neck pain showed ne
negative correlation with
BMI (p=0.3031).
Conclusions:There
There was no statistical evidence shown between BMI and neck pain but a
statistical correlation was evident between BMI and Buffalo hump presence. Women
showed to have the presence of the buffalo hump, which
ich was mainly seen amongst female
college going students.

Copyright©2018 Vijay Kage and Nikita Shamine Miranda.
Miranda This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Spinal pain, primarily non-specific
specific neck painand low back
pain[1] are known to be the common health problems and
sources of disabilities affecting the general population[2]in
terms of overall health and wellbeing.[3] According to Shah et.
al. 47% of total neck pain cases are said to be self – reported[2]
and nearly 25% are estimated to opt for outpatient physical
therapy clinics to treat the condition.[4] Amongst the American
population 22 - 70% individual are said to suffer from neck
pain atleast once in a life time,[2] with non-specific
specific neck pain
alone having a prevalence of 40- 70% alone.[1] It is also known
to be a work associated problem that involves long standing
static postures and or repeated upper extremity movements,
e.g. office employees[5] and is also associated with
wi non – work
related variables e.g. reading books, etc. which is said to have
its effects mostly towards the western societies leading to an
increase in the medical and socioeconomic hitches.[2] Women
are known to complain of neck pain more than men, as
according to a study by René Fejer et.al.. it was stated that
women have a different physiological mechanism for pain
perception when compared to men.[3] Hence, maybe considered
as a reason as to why women suffer from this disability more
than men.
*Corresponding author: Nikita Shamine Miranda
Department of Orthopaedic Physiotherapy, KLE Academy of
Higher Education and Research Institute of Physiotherapy,
Belagavi, Karnataka, India

Long hours of gazing at versatile screens, work computers, or
slumped sitting infrront of the television on the couch and
reading books are ways of life that force people to embrace
various postural
ural abnormalities that are directed towards
various issues. These issues are only recently coming into
limelight the present being the Buffalo Hump.[6] This hump is
known to have various synonyms such as the “dorso
“dorso-cervical
fat pad” as termed by surgeons
surgeons, “interscapular hump”,
“menopausal hump”, “local lipodystrophy”,“widow’s hump”
and “dowager’s hump”.[7] According to widely accepted
terminologies and beliefs, it is described as an excessive
accumulationof dense adipose tissue in the area where the neck
meets the top of the thoracic spine i.e. the cervico
cervico-thoracic
junction (C6- T4) (Refer to Fig 1), that presents in various
sizes.[7,8] The hump seen more in women is considered a
physical disorder which is cosmetically unappealing and thus
they choose to wear high neck apparels to camouflage the
protuberance.[8] This hum which is also a protective guard has
been observed to develop after years of slouching[9] which is a
result of continuous forward protrusion of the neck that causes
compression of the facett joints in the cervical region.[7]
Cases of the Buffalo hump have shown to have associated
signs of neck pain; difficulty in sleeping and/or postural
changes,[11,12] but the exact mechanisms is not very evident.[7]
Hence, has led to various growing quest
questions that haven’t been
answered due to paucity of studies and dearth in literature to
support the presence of the buffalo hump as acausative factors
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for neck pain. Therefore, on the basis of the available
literature, the primary objective of this study is to infer the
correlation between the buffalo hump and non – specific neck
pain as well as to conjecture whether, there is any relation
between body mass index and the buffalo hump and/or nonspecific neck pain as well.

Recruitment
Participants recruited were subjects working and studying in
the colleges and tertiary health care centre in Nehru Nagar,
Belagavi, Karnataka presenting with neck pain and/or
presenting with a visible buffalo hump as well as forward head
posture, through word of mouth as well as based on
convenience. The patients were assessed in both academic as
well as a clinical environment.
Procedure

Figure 1 Buffalo Hump

METHODOLOGY
Study Design
The study design was a correlational study, implemented to
study the relation between the buffalo hump and non – specific
neck pain. An ethical clearance was obtained from the
institutional ethical review committee. All subjects were
screened and recruited as per to the inclusion and exclusion
criteria’s. Target population studied, were subjects presenting
with buffalo hump and neck pain. The study was conducted
between November 2017 and February 2018.

A brief demographic data was noted after participanthad read and
signed the informed consent. Each participant was then provided with
a Northwick Park Neck Pain Questionnaire which was explained to
them, it consisted of a total of 10 MCQ questionsout of which
participants had to tick mark the most appropriate answers. The 9th
question was only applicable to those who drove a car and 10th
question was not considered as the study didn’t include any treatment
satisfaction and was only a pure observational study.Each question
was scored from 0 – 4 points based on the answer given. After
subjects filled in the details the scores were then calculated according
to number of questions answered i.e. if 8 questions were answered
than the total score was multiplied by 32 and if 9 were answered, total
score was multiplied by 36. Score having high percentage value were
considered to have neck pain present as per to the questionnaire
interpretation higher the percentage greater was the disability. Later
theskin fold measure was measured using the vernier skin caliper. A
mean reading out of 3 consecutive readings was considered which
were taken at the cervico – thoracic junction (Refer to Fig 3(a))
followed by the neck circumference measure taken with a measuring
tape with the individual in an erect standing posture with the neck in
neutral position i.e. neither in flexion or extension with the
participants concentrating at a point while the therapist took the
measureof the neck circumference.(Refer to Fig 3(b))

Participants Enrollment
A total of 106 subjects were screened from which 5
individuals were excluded as per to the exclusion criteria that
were stated i.e. (1)Any serious injury, tumors,infection, or
other non-mechanical cause of neckpain,[13-16](2) clinically
significant signs of herniated disk with positive radicular arm
pain and cervical spondylosis, (3) history of fractures and any
recent surgeries of the neck region within the past 6months, (4)
Pregnant women,[13] (5) Person with an intellectual, cognitive,
developmental disability, [13]as they did not fit the inclusion
criteria’s i.e. (1) Both genders, between the age group of 20 –
50 years of age,[17] (2) Participants experiencingconstant or
frequently occurring neck pain for more than 3 or 6 months,[18]
(3)Participant withor without forward head posture,(4)
Participants with a visible buffalo hump protuberance.[18,19](5)
Participants volunteering to participate in the study. All
subjects read and signed the informed consent form that was
approved by the institutional review board and was conducted
in conformism with the ethical and humane principles of
research after giving a verbal and written explanation. A brief
demographic data was obtained from the subjects with respect
to address, occupation, age, height, weight, etc. No sample size
calculation was performed as it was an observational study the
sample size was kept as open ended.

Fig 2 Flowchart of the recruitment of the participants for the study

Figure 3 (a) skin fold measure with vernier skin calliper; (b) neck
cicumference measure with measuring tape.

Outcome measure
Skin fold measurement, neck circumference and Northwick
park neck pain questionnaire were checked in each participant.
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Northwick Park Neck Pain Questionnaire (NPQ)
It was developed at Northwick Park Hospital in Middlesex
England. It is used to measure neck pain and the subsequent
disabilities. It provides an objective measure to evaluate
outcome and to monitor symptoms in patients with acute or
chronic neck pain over time. It has good short term
repeatability, a high internal consistency and a sensitivity to
change. Each of the questions are divided into 5 answers. Each
answer score point ranges from 0-4 (0 – no significant pain, 4significant for worst pain). Only one answer is possible per
parameter. The neck pain score is a sum of the points scored
for the first 9 questions, (Question 9 is only applicable if
patient drives a car in good health). If 9 question are answered
then NPQ = [(neck pain score)/ 36 x 100%]. If 8 questions are
answered then NPQ = [(neck pain score)/ 32 x 100%]. The
minimum score = 0 and maximum score = 36 for 9 questions
answered and 32 for 8 questions answered. Percentage ranges
from 0-100% (higher the % greater is the disability and
pain).[21]

site so that the skinfold is allowed to “flatten” or return to
normal between readings.[24]

RESULTS
The mean age of the participants of the study was 22.39±2.99
Total no of male participants were 14 consisted of 13.86% of
total samples collected and female participants were 87 that
was 86.14% of total samples collected. This showed that
women were more likely to have the complaint and more over
people from the younger generation. When occupation was
taken into consideration almost 48 out of the 101 samples were
students which statistically consisted of 47.52% of the total
samples.
1.

Neck circumference measurement

The data showed no statistical correlation between the
presence of the buffalo hump and non- specific neck
pain. (Refer to Fig. 4) According to Karl Pearson’s
correlation coefficient negative correlation with no
statistical correlation was seen between the buffalo
hump and non-specific neck pain was r= -0.0394, p=
0.7154. [Refer to Table: 1]
There was also no association seen between body mass
index and neck pain: According to Chi square test score
= 2.3852, p=0.3031 (Refer to Fig. 5), which showed no
significance. Positive significant correlation was seen
between body mass index and buffalo hump when
tested with Chi square test score = 16.3311, p= 0.0001*.
(Refer to Fig. 6)
Correlation when analyzed according to Spearman’s
Rank correlation coefficient showed that there was only
significance between the buffalo hump and body mass
index r= 1.9272, p=0.05* [Refer to Table: 2]

2.

It is an index used(a) to describe upper bodymassdistribution
(b) to identify persons with unhealthy weight and weight
problem(c) can be used as a reliable tool for screening subject
with unhealthy weight and weight problems, as it has shownto
have good significant specificity, sensitivity and strong
association with unhealthy weight related issues.[22] Ithas also
proved to have a very good inter- and intra – rater
reliability.[23] A measuring tape was used and a measurement
midway of the neck, between mid-cervical spine and mid
anterior neck, to within 1mm, with aplastic tape wastaken. In
men with a prominent laryngeal prominence (Adam’s apple)
measurement was taken just below the same. The
measurement is taken in subject in standing upright with the
face directed forward and with shoulders relaxed. NC ≥37 cm
for men and ≥34 cm for women subjects with BMI ≥25 kg/m2
(normal weight)NC ≥39.5 cm for men and ≥36.5 cm for
women subjects with BMI ≥30.0 kg/m2 (unhealthy weight).[22]

3.

Vernier Skin calliper: Skin fold measure
It is an anthropometry measurement tool used to measure skin
fold thicknessi.e.thickness of double folds of skin and
subcutaneous adipose tissue at specific sites on the body.It
providesvaluable
information
about
distribution
of
subcutaneous body mass.The procedure and working of
instrument is first explained to the participant. The participants
are asked to feel the “pinch” on his/her hand. The caliper is
placed with the head on the inside and outside of the hand and
release the pressure. Show the participant the site where the
measurements will be performed (suprascapular) site is
marked with a pen or marking pencil. The skinfold is grasped
firmly with the thumb and index finger of your left hand and
pulled away from the body. With the caliper in your right
hand, perpendicular to the skinfold, with the dial facing up
place the caliper heads on the skinfold ⅓ to ½ inch (1 cm)
away from yourfingers holding the skinfold.Release the lever
of the caliper and read the dial after approximately 4 seconds.
(Waiting longer than 4 seconds will result in inaccurate
smaller readings) The measurement is recorded to the nearest
point 5 millimeters. A total of three calibrations are taken with
a gap of 15 seconds between each measurement at the same

Fig 4 Scatter Diagram, representing negative correlation between NPQ (%)
and skin fold measure (mm) by Karl Pearson’s correlation coefficient method.

Table 1 Correlation between NPQ (%) and skin fold measure
(mm) by Karl Pearson’s correlation coefficient method.
Variables
Neck pain
Buffalo hump
**p<0.1
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N
101
101

Correlation between BMI scores with
Spearman R
t-value
p-level
-0.1259
-1.2630
0.2096
0.1902
1.9272
0.0568**
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neck pain are said to present with this posture.[26] Hence, based
on literature available, the possible explanation for the results
obtained in the present study onthe correlation between neck
pain and buffalo hump, asstated in various studies, neck painis
caused due to the stresses imposed on the spine and the
imbalance between the anterior and posterior ne
neck muscles
leading to abnormal stresses on the cervical spine,which is a
result of abnormal posture mainly known as forward head
posture,[9,27,28] but the buffalo hump is said to bea
protectivemechanism that develops to safe guard the spine
from further potential
tential damage by the forward head postural
defect,[10] but as per to literature the hump can alsobe a
potential cause of ill – effects, such as headaches, unstable
blood pressure, dizziness, limited movements of the neck and
numbness of the fingers.[7,25]

15

1

Overweight overweight
class I&II
Neck pain Absent

Fig 5 Association between BMI and Non - specific neck pain

100.00%
90.00%
80.00%
70.00%
60.00%
50.00%
40.00%
30.00%
20.00%
10.00%
0.00%

A studyby Maria M. Werthi et. al
al. concluded that person that
have unhealthy weight and weight problems showed no
association with neck pain[7] which is agreeable with the
baseline disability scores obtained in comparison with BMI
from the present study, which showed no association between
BMI and neck pain which was one of the secondary objectives
ofthe present study. On the other hand there are various studies
also contradicting this statement by stating person that have
weight problem are more prone to develop neck pain.[29-31]
Another one of the secondary objective of the studywas the
association between BMI and the buffalo hump which showed
to be correlated, which can be supported by results of other
studies that havee shown the hump is said to be prevalent
among individuals that range from normal to extreme weights
as per to the WHO BMI classification scores.[7]
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Fig 6 Association between BMI and Buffalo Hump

DISCUSSION
According to available literature, a few cases have shown that
buffalo hump is associated with signs of neck pain,[11,12] but we
found no association between buffalo hump and non-specific
non
neck pain.
Studies available state that the buffalo hump could be caused
due to abnormal posture attained i.e. forward head posture
which is in agreement to the present study as
a out of 101
participants 100 subjects presented with forward head posture
which was examined based on observation in the present
study. This posture is said to position the head in a sub –
optimal position, putting more stress on the joints of the neck,
therefore contributing to increased stress that isdealt by
indirect lay down of connective tissue, increase thickness of
the joints and bones in the cervical region.[25] According to few
studies the hump is said to develop as a mechanism to guard
and protect
ect the cervical region from the excessive stress.[10]
But, based on other studies it has been said that the localized
collection of this adipose tissue could also have various illill
effects upon the cervical spine such as degeneration-dystrophic
degeneration
changes
es of the cervical spine and surrounding tissues, which
could be contributory factors for headaches, unstable blood
pressure, dizziness, limited movements of the cervical spine,
and numbness of the digits of the upper extremity.[7] These
parameters were nott analyzed in the present study, but two
subjects that presented with radiation were excluded fromthe
study. Literature also states that the hump could be a potential
threat as it could lead to osteoporosis, cardio vascular disease,
diabetes and bone fractures as well.[8]
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ABSTRACT
Background: Circuit training exercises are proved to be effective in weight reduction. Very less literature
is available comparing the effect of circuit training exercises on land and in water using same intensity on
overweight individuals.
Objective: The purpose of the study was to compare the effects of circuit training exercises on overweight
individuals on land and in water.
Design: Randomized clinical trial
Methods: The present randomized clinical trial was conducted among 28 overweight females between the
age group of 18-25 years and they were randomly allocated into 2 groups namely Group A:[Aquatic circuit
training] and Group B:[Land circuit training]. Pre-interventional outcome measurements were taken in the
form of Body Mass Index(BMI), Waist to Hip ratio and skin fold measurements.
Results: Statistical analysis for the present study was done using the website social science statistics. BMI
and skin fold measurement were found to be statistically significant and waist to hip ratio was clinically
significant in overweight females performing circuit training exercises in water when compared to individuals
performing circuit training exercises on land.
Conclusion: The present study demonstrates that aquatic circuit training exercise program proved to be
more effective in weight reduction in overweight females.
Keywords: Pre obese, obesity, weight loss, circuit based exercise, aquatic therapy.

INTRODUCTION
According to WHO, “Overweight and obesity are
defined as abnormal or excessive fat accumulation that
presents risk to health. A person with a BMI of 30 are
generally considered as obese. A person with a BMI
equal to or more than 25 is considered overweight”.1
BMI is classified as Underweight, Normal,
Overweight, Pre-obese and Obese and the ranges are ˂
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18.5, 18.5-24.9, ≥ 25, 25.0-29.9 and ≥ 30.0 respectively.
Obese is further classified into class 1 obese, class 2
obese, class 3 obese and the ranges are 30.0 – 34.9, 35.0
– 39.9 and  ≥40 respectively.2
Obesity and overweight leads to elevation of
cholesterol levels, elevation of BP, impairment of
carbohydrate tolerance and it also predisposes to
premature atherosclerosis. The ratio of obesity and
overweight in male: female is 1:5. The main features of
overweight and obesity are exertional dyspnoea, angina,
sluggishness, arthralgia of knee and hip.3
Aquatic exercise is the treatment given in pools
or tanks. This facilitates the application of various
therapeutic
interventions,
including
stretching,
strengthening, joint mobilization, balance and gait
training, and endurance.4
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Aquatic exercises increase the physical health of
overweight individuals without risk of injuries5.
It is also gaining popularity in individuals who
are overweight and obese as it provides high level
of intensity with minimal strain on joints.6
Indications for aquatic interventions are impairments
and functional limitations like decreased range of
motion, pain with movement or functional activity on
land, balance, proprioception or co-ordination deficit,
decreased strength, cardiovascular compromise etc.4
Shallow water exercises are the exercises which are
done in waist, chest or shoulder deep water. It improves
abdominal, upper limb and lower limb lipid profile.6
Aquatic exercises have proved to be helpful in
weight reduction and they are easier to be performed as
they do not put stress on weight bearing joints which
further prevents the wear and tear of the joints. Thus,
there is an increasing need to know better about the
effects of aquatic exercises on weight reduction. As
there are less number of studies on aquatic exercises
for overweight and even lesser number of studies on
comparison between circuit based aquatic exercises and
land exercises for overweight in India, this calls for our
research study.

MATERIALS AND EQUIPMENTS
Informed consent, Data collection sheet, dumbbells,
theraband , Foam dumbbells, Pool noodle, Weighing
machine, Calliper, measuring tape.

METHOD
This study was conducted at physiotherapy sports
rehabilitation centre, KLES Dr. Prabhakar Kore
hospital and MRC, and Suvarna JNMC swimming pool,
Belagavi during the study period from November 2017
to January 2018. Ethical clearance was obtained from
the Institutional Ethical Committee. The participants
were initially screened for the study based on inclusion
and exclusion criteria. Females aged between 18 to
25 years with BMI 25 to 29.99(kg/m2) were included.
Exclusion criteria comprised of any participants with
fear of water, open wounds, allergic to chlorine, any

neurological disorders or cardiac dysfunctions, severe
peripheral disease and any other contraindications for
aquatic therapy. Total 28 participants were recruited
in the study. Participants were randomly divided into
group A (Aquatic based circuit training) and group
B (Land based circuit training). All the participants
were explained about the study and a written informed
consent was obtained. Baseline measurements i.e. Body
Mass Index, waist to hip ratio, skin fold measurements
were taken pre and post intervention. The intervention
was given for 2 weeks, 6 sessions per week.
The Intervention for the two groups was done for
Group A such that these participants received series of
circuit based aquatic exercises and group B participants
received series of circuit based land exercises.
Each group received a session of 1 hour which
included warm up for 5 mins (spot jogging), primary
exercises for the upper body, lower body & abdominals
for 50 mins followed by 5 mins cool down for 2 weeks,
6 sessions per week.
Exercises of upper body included 1. Chest press 2.
Chest fly 3. Triceps kickback 4. Press down/pull up 5.
Biceps curl, for lower body 1. Star jumps 2. Scissor kicks
3. Leg press 4. Leg extension/flexion and for abdominals
1. Abdominal curls 2. Oblique abdominal curls. During
the first week, the Participants performed 3 sets of 15
repetitions and during the second week, the Participants
performed 4 sets of 15 repetitions of each exercise.
Outcome measures like Body Mass Index (BMI) kg/
metre2 was used where normal value of BMI is 18.50 –
24.99 kg/metre square. BMI   was calculated by using
the formula:
WEIGHT in kilograms/Height in metre2 while
another outcome measures were taken as Waist to hip ratio
(WHR) where normal value for healthy female is 0.6-0.8
and for healthy male is 0.8-0.9. The waist circumference
was measured at the midpoint between the lower margin
of the last palpable rib and the top of iliac crest with the
subject standing and hip circumference was measured at
the level of greatest gluteal protuberance. The ratio of
waist to hip was calculated as circumference of waist/
circumference of hip8 and skin fold measurement (mm)
for the abdomen was done using a Skin fold calliper,
the right or left side of the abdomen is measured.
Measurement for the abdomen thickness was done at
the suprailiac spot, the Skin fold calliper is placed at a
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2.5-inch gap on either side of the spot marked, fingers
was placed at the 2.5-inch gap measured, the skin will be
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pinched and fat away from the underlying muscle will be
measured with the Vernier caliper.9

FINDINGS
RESULTS
Table 1: Pre And Post Intervention Value of BMI In Group A And Group B:
Groups
Aquatic
Land

Mean
Pre
26.93
27.72

Post
25.88
27.29

Mean
Difference

Standard
Deviation

T Value

P Value

1.12
0.43

7.39
1.96

5.5513
4.1535

0.0473
0.1772

Table 2: Pre and Post Intervention Value of Waist To Hip Ratio in Group A and Group B:
Groups
Aquatic
Land

Mean
Pre
0.89
0.85

Post
0.87
0.84

Mean
Difference

Standard
Deviation

t Value

p Value

0.02
0.01

0
0

6.3235
4.1633

0.4570
0.4783

Table 3: Pre and Post Intervention Value of Skin fold measurements in Group A and Group B
Groups
Aquatic
Biceps
Triceps
Abdomen
Thigh
Land
Biceps
Triceps
Abdomen
Thigh

Mean
Pre

Post

Mean
Difference

16.93
18.07
22.93
22.07

14.64
14.14
20.71
19.5

2.29
2.71
2.21
2.57

10.86
24.86
10.36
11.43

9.3583
7.3445
9.28216
10.2615

0.003572
0.00365
0.004109
0.001871

20.57
21.86
25.36
25.21

19.5
21.07
24.36
24.5

1.07
0.79
1
0.71

26.93
12.36
10
8.86

2.7854
3.0513
4.2661
3.2378

0.1030
0.0049
0.00732
0.003239

Out of fourteen participants in each group, the mean
with SD of pre interventional BMI (table 1.1) in group
A and group B was 26.93 ± 7.39(kg/m2) and 27.72 ±
1.96(kg/m2) respectively and mean with SD of post
interventional BMI was 25.88 ± 7.39 (kg/m2) and 27.29
± 1.96 (kg/m2) respectively. The mean with SD of pre
interventional waist to hip ratio (table 1.2) in group A
and group B was 0.89 ± 0.02 and 0.85 ± 0.01 respectively
and the mean with SD of post interventional value was
0.87 ± 0.02 and 0.84 ± 0.01 respectively. The mean
difference of skin fold thickness (table 1.3) for biceps,
triceps, abdomen and thigh in group A are 2.29, 2.71,

Standard
Deviation

t Value

p Value

2.21 and 2.57 respectively and for group B are 1.07,
0.79, 1 and 0.71 respectively.
Intergroup Comparison: Intergroup comparison of the
pre-intervention and post intervention outcome measures
between the group A and B was done in terms of BMI,
waist to hip ratio and skin fold measurements. BMI and
skin fold measurement were found to be statistically
significant and waist to hip ratio was clinically significant
in group A with p value ≤ 0.05 post intervention. This
suggested that participants performing circuit training
exercises in aquatic group proved to be more effective
than land group.
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DISCUSSION

Informed Consent: Obtained

The present study was conducted to compare
the effects of circuit training exercises on land and in
water in overweight females. The study involved 28
overweight females, fourteen participants in aquatic and
fourteen in land group. Six sessions were held per week
for two weeks.

Ethical Clearance: Obtained

The present study showed significant reduction in
outcome when intragroup comparison was done on the
basis of pre and post interventional readings of BMI,
waist to hip and skin fold measurements. To the best of
knowledge this is the first time an experimental study has
been performed to compare the effects of circuit training
exercises on land and in water on overweight females.
The age group selected for this study was 18 to 25
years of age, as this age group is vulnerable to weight
gain due to critical life course points and dramatic
lifestyle changes as stated by Poobalan et al (2009).7
The present study is in agreement with the previous
literature which showed that circuit type water based
exercise can elicit significant improvements in cardio
respiratory fitness, strength and abdominal obesity.6
Similarly, a study demonstrated that circuit based land
exercise has an effect on reduction in anthropometric
parameters in obese older women.

CONCLUSION
The present study demonstrates that aquatic circuit
training exercise program proved to be more effective in
weight reduction in overweight females.
Conflict of Intrest: None
Source of Funding: Self
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Comparative Effect of Calisthenic and Proprioceptive Exercises on Pain,
Proprioception, Balance and Function in Chronic Osteoarthritis of Knee
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Abstract
Aim: the present study was intended to study the effect of calisthenic exercises and to compare
effectiveness of calisthenics and proprioception exercises as an adjunct to conventional treatment
in subjects with chronic Osteoarthritis knee. Method: It was randomized clinical trial. 43
participants diagnosed with chronic osteoarthritis knee were randomly allocated into two group’s
viz. Calisthenic exercise group and Proprioception exercise group. The outcome measures were
pain, proprioception deficit, balance and functional disability. Result: Both intervention groups
showed significant improvement when pre and post values were analyzed for all the outcome
parameters (p < 0.05). But, inter group comparisons showed Proprioceptive exercise group to be
more effective (p < 0.05) than Calisthenic exercise group for all outcome parameters except for
functional disability scale. Conclusion: Light intensity Calisthenic exercises are effective and can
be recommended as an adjunct to conventional physiotherapy for the patients with Osteoarthritis
knee. However, proprioceptive exercises were superior to calisthenic exercises when prescribed
along with conventional physiotherapy.
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Introduction
Osteoarthritis (OA) is the second most common rheumatologic disorder after soft tissue
rheumatism. It’s the most common rheumatic disease and a leading cause of pain and disability.
Osteoarthritis is marked by progressive destruction of articular cartilage and formation of bones at
the margins of the joint (Klippel et al. , 1997; Linos et al.,1980; Sokoloff 2016). Anepidemiology
study conducted to determine region-specific prevalence of knee osteoarthritis and risk factor
profiles in India, found overall prevalence of knee OA was found to be 28.7% (Chandra et al.,
2016). In India, the rheumatologic disorder affects 10 -20% of the population across different ages.
As put forth by the American College of Rheumatology the criteria for osteoarthritis includes age of
50 years and above, regular experience of knee pain, crepitus on motion coupled with either
osteophytes findings on the radiograph or combination of morning stiffness lasting for 30 minutes
or less.(Bhan 2002; American College of Rheumatology 2012). As the disease progresses the
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functional activities in weight bearing positions like standing, kneeling, squatting, stair climbing,
walkingand stooping become more difficult and painful. Studies done so far have seen the
prevalence of pain, proprioceptive deficit and quality of life affection as the dynamic and the static
stability is disturbed in knee joint due to disturbances produced between the agonist and the
antagonist that leads to the etiopathogenesis of knee pain. Thus, selection of outcome measures
need to be inclusive of multiple factors so as to address and assess the above mentioned
impairments. (O'Brien 2009). The severity of Knee OA can be graded radiologically by Lawrence –
Kellegren classification. A study was done to investigate agreement between radiographic OA
using Lawrence – Kellegren classification and the clinical and self-reported diagnoses of OA knee
which concluded that there was modest agreement between the radiographic, clinical and self-report
methods of diagnosis of knee OA. (Parsons et al., 2001). Physical therapy management of OA knee
is directed towards reducing joint pain and stiffness, maintaining and improving joint mobility,
reducing physical disability and handicap, improving health-related quality of life, limiting the
progression of joint damage. There are many emerging evidences showing that light to moderate
intensity physical activities play a preventive and restorative role in the health and functional
capacity caused by osteoarthritis. (American geriatric society 2001). Studies have been established
regarding beneficial effects of exercise in patients with mild to moderate OA of the knee.
Therapeutic exercises which are generally prescribed include stretching, static and dynamic
strengthening, aerobic and proprioceptive exercises. (Kisner 2007). The studies have reported the
exercise to be effective in reducing pain and improving physical function. The role of
proprioceptive exercises has been extensively researched and has shown to be an effective
therapeutic measure in the treatment of OA knee. These exercises have shown to cause dynamic
stabilization by synergistic and synchronous working of muscle groups.(Esser et al., 2011;
Diracoglu 2005). Hence, proprioceptive exercises are being prescribed on routine basis to all the
patients with OA knee. Calisthenic exercises of low intensity have recently been suggested by few
clinicians to the OA knee patients. Calisthenic exercises comprise of several short muscle
contractions intended to increase the body flexibility and strength using one’s own body weight.
These exercises are rhythmical movement exercises that increase the strength and flexibility
(National Institute of Aging Press 1996). Routinely, calisthenic exercises have been prescribed as
part of warm up before aerobic exercises are performed. However, it is not been studied through
scientific based research that prove its effectiveness in subjects with OA knee. Though there are
many studies that justify the significance of proprioceptive exercises to be beneficial in the
management of OA knee, there are limited studies done to support the efficacy of Calisthenic
exercises in OA knee. Hence, the present study had two objectives. The first objective was to find
the effect of light intensity calisthenics in the treatment of chronic OA kneeas an addition to
conventional physiotherapy. The second objective of the study was to compare theadded
effectiveness of proprioceptive versus calisthenic exercises along with conventional
physiotherapyin subjects with OA knee and to determine whether a difference of treatment efficacy
exists among the two exercise modes.
Materials and Methods
This study was a single blinded (assessor blinded) randomized clinical trial with a sample of
convenience. Ethical clearance for the study was obtained by the Institutional Ethical Review
Committee following which the study participants were screened for inclusion and exclusion
criteria. All participants gave written informed consent prior to commencement of the study.
Participants’ rights were protected throughout the trial. This study was conducted in the
Physiotherapy department of Tertiary care center of Belagavi city, India.
Consecutive presentations of people with a referral for OA treatment to the Physiotherapy
Department were screened. Participants who were clinically and radiologically with OA knee were
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recruited and further assessed for eligibility for inclusion and exclusion criteria. The inclusion
criteria were (1) Subjects with chronic OA (symptoms for more than 3 months) (IngemarP . , 1997)
(2) age group between 45 -65years (Ingemar 1997) (3) Grade of 2 or 3 as per Kellegren and
Lawrence radiographic classification(Ingemar 1997) (4) Subjects willing to participate and take
treatment for 10 sessions. Participants were excluded if they were (1) subjects having any systemic
joint pathologies, inflammatory joint disease (e.g. rheumatoid arthritis, gouty arthritis, psoriatic
arthritis) (2) subjects who had any neurological deficit (parasthesia, sensory loss, radiculopathy,
myelopathy) (3) any mental illness(Dementia, Alzheimer’s, Parkinson disease etc.) that can affect
orientation and concentration (4) Subjects on medication like antidepressants, corticosteroid, antiinflammatory medications (5) Peripheral vascular diseases (5) Any history of surgery related to
lower extremity (6) Subjects having metal implants in the lower limb (7) subjects who have
undergone physiotherapy treatment for same condition in recent 6 months.
The randomization sequence was created using chit method by a researcher not involved with
treatment or outcome measure assessment. The subjects picked up any one chit (labeled group A or
B). Following this, they were assigned to Proprioceptive group (PE) or Calisthenic group (CE). A
total of 61 patients were referred to physiotherapy for treatment of OA during the study period. The
subjects underwent an assessment for eligibility to participate in the study. Out of 61, 43
participants met all the criteria and progressed to participate in the trial (Figure 1).

The study participants were given brief idea about the nature of the study and intervention. The
total intervention lasted for 10days with one session per day. Short wave diathermy (SWD) and
supervised isometric exercises were given as a part of the conventional treatment for all the
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participants (both groups) the therapy was given for 45min. The Assessor was blinded to the
intervention.
Proprioceptive exercises (Srinivas et al . , 2012) (Group A): The participants in this group received
proprioceptive exercises+ conventional exercises +SWD. The proprioception exercises given
were:(1) One leg balance hold time (3 repetition), (2) Toe walking (30 steps), (3) Heel walking (30
steps), (4) Forward leg swings (15 swings), (5) Side way leg swings(15 swings), (6) One leg heel
raise (15 repetitions), (7) One leg squats (10 repetitions).
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Calisthenic exercises (National Institute of Aging Press. , 1996 ,Sandra and Nielsen 1992) (Group
B): The participants in this group received calisthenic exercises +conventional exercises +SWD.
Low intensity calisthenic exercises were given. Each exercise was performed for 10 minutes with10
repetitions of each exercise with no rest periods. The exercises given were: (1) Abductor-Adductor
leg raise, (2) Alternate toe touch, (3) Knee Bend, (4) Prone leg extension, (5) Lunges (6) Toe Raise/
Calf raise, (7) Leg kicks/lifts, (8) Jack Twists.
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Both the treatment groups received continuous mode short wave diathermy in contra planar method
using pad electrodes for 20 minutes per day. The conventional exercises integrated in both the
groups included: isometric quadriceps, isometric hamstrings, tendo-achilles stretching, hamstrings
stretching and vastusmedialis stretching. Each exercise was performed for 10 repetitions.
Baseline demographic data for age, gender, height, weight, side affected, duration of symptoms and
the grade of radiograph were collected from all the participants. Initial evaluation of pain intensity
was done using Visual Analogue Scale (VAS). The participants were asked to mark a point on a
10cm line where 0 represents no pain and 10 represents unbearable pain following which the
severity of his/ her was noted.( Price et al . , 1983).
Proprioception angle for affected knee was measured by digital goniometry; the subjects were made
to sit with back support the rotation centre of digital goniometer was placed in lateral aspect of knee
joint. They were instructed to obtain the target angle of 450 knee flexion. Then the patient was
commanded to close eyes and achieve target angle with 3 repetitions and the deviation of average
was taken. Averages of the three measurements were taken on pre and post intervention (Michael
2010; Akseki et al., 2008).
The balance was assessed using functional reach scale a yard stick was mounted on the stand and
positioned at subject’s acromion process of scapula. The subject was made to stand sideward’s next
to mounted yardstick without touching it, feet at normal stance and weight equally distributing on
both the feet. The shoulder were flexed at 900 and elbow extended with hand fisted. Initial
measurement was made from the 3rd metacarpal along the yardstick. Then, the subjects were asked
to lean forward as far as possible and again measurements were taken (Duncan et al.,1990).The
measurements were subtracted from the initial measurement.
Functional disability was measured using Western Ontario Macmaster Osteoarthritis Disability
Index (WOMAC) (Woo et al., 2003) the measurement was taken on 1st and 10th day of intervention.
A sample size of 40 participants was calculated with minimum of 20 subjects in each group with
80% power and alpha value of 1.96 for detecting a difference between both the treatment groups.
The sample size was calculated referring previous articles (Betul et al., 2016; Sung-Bum et al.,
2015). Statistical analysis was done using SPSS 16 version. Various statistical measures such as
mean, standard deviation and tests of significance were applied. Chi-Square test was applied for
age, BMI, sex, side affected and Kellgren Lawrence radiographic classification. The‘t’ test of
significance was applied for within and between group analyses for dependent variables.
Probability values less than 0.05 were considered statistically significant.
Results
At the end of 10th day of intervention, 41 participants were evaluated. Twenty of the subjects (mean
age ± SD 52 ± 6.11years, body-mass index [BMI] 26 ± 4.95 kg/m2) were in the proprioceptive
exercise group and 21 of them (mean age ± SD 56.60 ± 5.88 years, BMI 25 ± 4.00 kg/m2) were in
the calisthenic exercise group. In this study the gender ratio of female participants was more than
that of male participants. The radiographic evaluation of OA knee stated that maximum number of
participants belonged to grade 3 OA (Table 1).
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Table 1. Demographic characteristics and baseline values
Demographic Details
Agea
BMIb
Gender % (n)c

Kellgren Lawrence
grading % (n) c

Males

Proprioception (n=20)

Calisthenic (n =21)

p value

52.70±6.11
26.93±4.95
40.00 (8)

56.60±5.88
25.74±4.00
15 (3)

0.056
0.738
>0.0
5
>0.0
5

Females

60.00(12)

85(17)

Grade2

20 (4)

20 (4)
>0.0
5

80 (16)

Grade 3

80 (16)

7.82 ± 1.54

7.82 ± 1.54

>0.0
5
0.2977

Proprioception

40.40 ± 4.33

40.40 ± 4.33

0.1297

Balance (FRT) a
Functional disability (WOMAC) a

27.65 ± 3.21
45.80 ± 16.12

27.65 ± 3.21
45.80 ± 16.12

0.9475
0.4425

Pain a
a

a – unpaired t test; b – Mann Whitney U test; c – standard error of mean

In both proprioception and calisthenic groups, the analysis of pre to post intervention comparison
resulted in statistically significant reduction in pain scores (PE=7.82 ± 1.54/3.99 ± 1.78) (CA= 7.17
± 1.97/5.52 ± 1.86)and reduction in knee functional disability scores(PE=45.80 ± 16.12/29.60 ±
15.46) (CA=39.90 ± 14.51/30.55 ± 12.72) [Table 2], improvement in proprioceptive error at 450 of
knee flexion(PE=40.40 ± 4.33/43.58 ± 1.22) (CA=38.55 ± 5.78/40.49 ± 4.45) [Table 3], better
balance scores (PE=27.65 ± 3.21/32.62 ± 3.64) (CA=27.89 ± 2.06/30.14 ± 1.09) (Table 4).
Table 2.Inter group comparison for Pain and Functional outcomes
Groups

Proprioception
Group
Calisthenic
Group
p-Value

Pain (VAS) scores
PrePostintervention
intervention
7.82 ± 1.54
3.99 ± 1.78
7.17 ± 1.97
0.2977

5.52 ± 1.86
0.014*

Functional (WOMAC) scores
PrePostP value
intervention
intervention
45.80 ± 16.12
29.60 ± 15.46
<
0.001*
39.90 ± 14.51
30.55 ± 12.72
<
0.001*
0.4425
0.9755

*p<0.05# paired t test

Table 3.Inter group comparisonsfor Proprioceptive Angle at 450 knee flexion
Groups
Proprioception
Group
Calisthenic
Group
p-Value

Pre-intervention
40.40 ± 4.33

Post- intervention
43.58 ± 1.22

p Value
< 0.001*

38.55 ± 5.78

40.49 ± 4.45

< 0.001*

0.1297

< 0.001*

*p<0.05, # paired t test
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Table 4.Inter group comparisons for Functional Reach Test
Groups

Pre-intervention
27.65 ± 3.21

Postintervention
32.62 ± 3.64

Proprioception
Group
Calisthenic
Group
p-Value

p Value
< 0.001*

27.89 ± 2.06

30.14 ± 1.09

< 0.001*

0.9475

0.004*

*p<0.05, # paired t test

The inter group comparison demonstrated statistically significant results where proprioceptive
group had superior improvement over calisthenic group in all the outcome parameters except for
functional disability scores for knee ( Figure).

Discussion
The present trial was conducted to evaluate effect of light calisthenics on knee OA and to compare
the effect between calisthenic exercises and proprioceptive exercises. It can be inferred from the
results that calisthenics exercises are beneficial to treat OA knee patients. Further, the results
demonstrated proprioceptive exercises to be better effective than calisthenic exercises for pain,
proprioception and balance except for functional disability. Osteoarthritis is a degenerative disease
with secondary changes in the bone with the main complaints of the patients often being knee pain.
Exercises play a major role in the management of knee osteoarthritis. Many studies established
have shown beneficial effects of exercise in patients with mild to moderate knee osteoarthritis.
(American geriatric society.,2001 ; Kisner et al., 2002).The growing body of evidences has shown
efficiency of exercises on pain and functional disability. According to the Standing Committee for
International Clinical Studies including Therapeutic Trial recommendations for knee osteoarthritis
management have clearly stated use of exercises that are directed towards increasing the strength of
quadriceps and preserving the normal mobility of knee (Srinivas et al., 2012; Zhang et al., 2008;
Diracoglu et al., 2005).The present study demonstrated significant improvement with calisthenic
exercises for all outcome parameters when it was applied together with conventional physiotherapy
treatment calisthenics are routinely used training exercises in rehabilitation and sports as they lead
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to improved strength and flexibility reflecting on better performances and lower injury rates (Diego
et al., 2015; Ozer et al., 2012).The improvements seen in the present study can be attributed to the
fact that calisthenic exercises promote contraction of multiple muscle groups. In the long run, this
exercise promotes weight loss by burning fat. This type of exercises also is said to enhance the
flexibility (Diego et al., 2015).The positive results of the present study are in accordance to many
prior studies conducted. A randomized control trial study was conducted to assess the effect of
calisthenic exercises alone with conservative therapy on pain threshold pain, severity and muscle
strength on sedentary women with low back and upper extremity pain the authors concluded that
calisthenic exercises administered along with conservative treatment increases pain threshold and
muscle strength than only conservative treatment (Betul et al., 2016). Another study by Iwamoto
et.al(Iwamoto et al.,2009) studied calisthenic exercises along with balance-flexibility-walking
exercises for 5months resulted in significant improvement in flexibility and strength. Yet another
study demonstrated higher pain threshold values in patients with fibromayalgia syndrome who
received calisthenic training (Baştug and Gultekin., 2008). A significant reduction in VAS scores
and increase in muscle endurance was shown in a study by Keser et.al where calisthenic exercises
were administered in patient population with multiple sclerosis (Keser et al.,2011). Therefore our
study also confirms the effectiveness of calisthenics in reducing pain and improving quality of life.
Although calisthenic exercises are used in various rehabilitation programs for different patient
population, there are no studies done to assess effect of these exercises in OA knee population.In
the previous literature, it is recommended that moderate intensity calisthenics exercises have been
identified as an alternative strength training exercises due to practicality and value (Ozer et al.,
2012; Sekir 2005). The present study included only light intensity of calisthenic exercises since the
study population belonged to an older age group who had degenerative joint disease. There is lack
of literature support where high intensity of calisthenic exercises have been prescribed or assessed
in lower limb degenerative conditions(Betul et al., 2016 ; Ozer et al., 2012).The results also indicate
that proprioceptive exercises to be effective in treating patients with OA knee. Literatures suggest
that proprioceptive information is an important mediator of timely and appropriate voluntary and
involuntary movements. Proprioceptive exercises cause dynamic stabilization by the synergistic and
synchronous working of the muscle groups.Exercise regimens containing repetitive movements
increase the ability of the person’s control over joint movements in all positions. Dynamic stability
helps to control abnormal joint translation that occurs during daily movements and may provide
increased motor control through a reflex route (Lin et al., 2013). Many previous studies have
shown efficacy of proprioceptive exercises on balance, proprioceptive perception, and gait
parameters in knee osteoarthritis.(Srinivas et al., 2012). Literature review suggest proprioceptive
exercises have better relief of pain and functional disabilities in patients with OA knee (Demirhan
et al.,2005). Similar results have been attained in a controlled study done by Sung-Bum Ju et.al
where effects of proprioceptive circuit exercise were studied on knee joint pain and muscle function
in patients with knee OA the authors concluded proprioceptive exercises to be an effective way to
strengthen muscles and reduce pain(Sung-Bum et al., 2015). A systematic review was conducted to
study the effectiveness of proprioceptive training for improving motor function. The conclusion
suggest that there is converging evidence suggesting proprioceptive training can yield meaningful
improvement in somatosensory and sensory motor function (Joshua. et al., 2015). Another study
has shown positive position error at 150 and 300 when multi station proprioceptive exercises were
given along with improvement in the VAS score. (Srinivas et al., 2012).Yet another study was
conducted to find the effect of proprioceptive training on joint reposition sense on balance in
athletes with knee injury the results of the study stated that proprioceptive exercise training has
favourble effect on balance and joint position sense (Gajanana et al., 2013).There is a close
interaction between proprioception and muscle strength (Felson et al., 2009) and there is high
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correlation found between decreased proprioception of knee joint with knee pain ( Kramer et al.,
2013). All the above mentioned studies support the findings of the present study that proprioceptive
exercises are effective in treating OA knee patients.
In the present study, between group comparisons demonstrated proprioceptive exercises along with
conventional treatment to be better than calisthenic exercise with conventional treatment for VAS,
proprioceptive angle at 450 and functional reach scale in terms of pain, proprioception and balance
parameters respectively. Conventional physiotherapy was provided for both the experimental
groups. Hence, the study provides an indirect evidence to support the effect of proprioceptive
exercises to be better than light intensity calisthenic exercises. The difference between groups can
be explained by the fact that in the present study low intensity of calisthenic exercises were
prescribed. Further, the inclusion of moderate to high intensity calisthenics might have resulted in
more significant results. Yet another explanation could be the characteristics of calisthenic
exercises, which are a form of dynamic exercise where a variety of rhythmical movements like
twisting, bending, kicking are performed using one’s own body weight as resistance. These
exercises are mainly said to improve strength and flexibility (Diego et al., 2015; Ozer et al., 2012 ;
Sekir 2005). The better improvement in proprioception than calisthenic could be due to the reason
that the proprioceptive exercises include unpredictable movements which teach our body to control
the position of the joints (Srinivas et al., 2012; Lin et al., 2013; Demirhan et al., 2005). Moreover,
proprioceptive exercises are specific for the specific problems associated with degenerative joint
diseases where there is affection of proprioceptive functions. Since proprioceptive exercises bring
about synchronous activities of knee muscle that might have lead to better improvement inbalance
and proprioception of the study subjects.(Lin et al., 2013). Although few exercises appear to be
similar in both the exercise groups (e.g. leg swings vs leg kicks, one leg heel raise vs calf raises and
one leg knee squats vs knee bends), they are different due to the fact that the exercises were
working on dynamic stability in proprioceptive exercise group than calisthenic exercises(Iwamoto
et al., 2009). The exercises were assisted by the therapist in proprioceptive group where exercises
were to be done with unilateral limb stance while in the calisthenic group the exercises were
resisted with one’s own body weight with double limb support.The exercises also varied in the
number of repetitions which were more in proprioceptive exercise group and another reason could
be that calisthenic exercises were given continuously with no rest periods which could have allowed
fatigue to set in the subjects. Thus, in the present study the statistical analysis supports the
alternative hypothesis which states that proprioceptive exercise are more efficient than calisthenic
exercise in improving pain, balance, proprioception and functions in subjects with chronic
osteoarthritis of knee. The present study had a few limitations. Effects of only 10 sessions of
supervised exercises were studied as it’s difficult to maintain follow up of patients for several
weeks. Further, long term follow up was not monitored due to time constraint of study. Yet another
limitation of the study was that the study lacked control group where only conventional exercises
could have been given. A comparison of calisthenics with control group would give better picture
of whether calisthenics has better effects over conventional exercises. Lastly, low intensity
calisthenics were given since the study population in the present study has degenerative changes
which cautions from prescription of high intensity calisthenics. Hence, future scope of the study
moderate intensity calisthenics should be studied.
Conclusion
On the basis of the current results, it can be concluded that both proprioceptive and calisthenic
exercises are effective for pain, proprioception, balance and functions in chronic knee osteoarthritis
when prescribed along with basic conventional physiotherapy. Hence, light intensity Calisthenic
exercises are effective and can be recommended as an adjunct to conventional physiotherapy for the
patients with Osteoarthritis knee.However, when calisthenic exercise group was compared to
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proprioceptive exercise group, it proved that proprioceptive exercises were superior to calisthenic
exercises in reducing pain and improving proprioception and balance when prescribed along with
conventional physiotherapy.
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ABSTRACT
Objective: Mechanical neck pain (NP) with referred pain to upper limb is a common
problem and often leads to functional impairment of common activities of daily living.
The present study is undertaken to study and compare the effect of gross myofascial
release (MFR) of upper limb and neck alone with conventional physiotherapy against
only conventional treatment in subjects with mechanical NP referred to upper limb in
terms of cervical endurance, pain, range of motion, and function.
Methods: Design: This was a experimental study; a total of 40 subjects clinically
diagnosed with mechanical NP along with referred pain between the age group of 20
and 50 years. Intervention: Control group was given conventional treatment of hot
moist pack, TENS, and stretching and strengthening exercise, and experimental group
was given gross MFR of the neck and upper limb in addition to conventional therapy.
Treatment was given for 6 consecutive days. Outcome measures used were pressure
biofeedback to measure cervical endurance, goniometer for cervical ROM, Northwick
Park NP questionnaire, and disabilities of arm, shoulder, and hand questionnaire.
Results: Statistically significant change was present for pain, cervical flexure
endurance, ROM, and functional abilities with P < 0.05 for both the groups except
for neck flexor endurance in control group.
Conclusion: Gross MFR of upper limb and neck is an effective technique for subjects
with mechanical NP and has a faster rate of improvement.
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Introduction
Neck pain (NP) is considered to occur insidiously[1] and is
multifactorial in origin. It includes one or more of the following
causes such as poor posture, anxiety, depression, neck strain,
and sporting or occupational activities.[2,3] NP appears to be
more persistent than low back pain, and it is second only to
lumbar pain as the causal factor for time missed from work.[13]
In one of the systematic reviews for the incidence of NP in
populations around the world, the point prevalence was from
5.9% to 38.7%. The incidence of NP is higher in women
(15%) than men (9%). Women have the highest incidence at
the age of 45 and men at the age of 60.[2] High prevalence of
NP was reported in desk job workers. 1-year prevalence of
NP and work-related NP was reported as 43.3% and 28.3%,
respectively.[4]
Based on the duration of NP, the International Association
for the Study of Pain proposed a classification as: Acute NP
51

which usually lasts <7 days, subacute NP lasting for more
than 7 days but <3 months, and chronic NP with the duration
of 3 months or more.[5]
NP can be of two types: Specific NP and nonspecific or
mechanical NP. Mechanical NP is defined as generalized
NP provoked by sustained neck postures, neck movement,
and pain on palpation of cervical musculature without
pathologies. Movement of the neck feels restricted and moving
the neck may make the pain worse. It develops in the neck and
may spread to the shoulder, arm, or base of the skull.[6]
The mechanical NP may spread down to an arm and even into
the fingers giving a sensation of “pins and needles” in part of
an arm or hand, crunching sound when bending or turning the
neck, stiff neck, restricted movement of the neck, and pain
when moving the neck. This referred pain may be due to two
factors. First, there is irritation of the nerve going to arm from
the spinal cord in the neck.[7,8] Mechanical loading of the upper
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limbs may cause NP as a direct consequence of increasing the
mechanical loading to the articular and ligamentous structures
of the neck or by creating protective spasm.[9] This may result
in pain, decreased range of motion, and functioning.[10] Second,
the upper limb is further mechanically attached to the neck
through the brachial plexus which extends from the neck into
the upper limb. A survey which was done on mechanical NP
patients found that 67% of patients presented with associated
upper limb pain without neurological deficit.[11]

Hence, the literature review suggests paucity in a high-quality
controlled studies using gross MFR with upper quarter pull
technique been used in mechanical NP patients with referred
pain to upper limb. Hence, this study was undertaken with the
aim to find the effect of gross MFR of upper limb and neck
in subjects with mechanical NP along with referred pain to
unilateral upper limb.

Assessment of mechanical NP with referred pain to upper limb
is based mainly on clinical findings which include history,
symptomatology, and objective assessment. It is done by
assessing for pain, cervical range of motion, and functional
disability along with special tests such as craniocervical
flexion test, deep neck flexor endurance test, upper limb
tension test, Spurling’s test, and distraction test. Clinically,
the patients with non-specific NP report problems with upper
limb function. Literature suggests that baseline NP/disability
measured using Northwick park neck pain questionnaire (NPQ)
and baseline upper limb disability which is measured using
disability of the arm, shoulder, and hand (DASH) are both
valid and reliable tools in measuring upper limb disability
in non-specific NP.[12-17] Transcutaneous electrical nerve
stimulation (TENS) is considered to be simple, non-invasive
analgesic technique that is used extensively in health-care
settings by physiotherapists.[18,19] To be of benefit, a stretching
and strengthening exercise program should concentrate on
the musculature of the cervical, shoulder-thoracic area, or
both.[5,13,19-23]

The study design was a double-blinded randomized
controlled trial, where the assessor and the therapist
were blinded to the groups. The study was conducted in
Physiotherapy Outpatient Department of KLE Hospital,
Belagavi, Karnataka, India, on local residents restricted to
Belgaum city. The Ethical Committee approval was obtained
from Institutional Ethical Review Committee, and written
informed consents were also taken from all participants. All
subjects clinically diagnosed with mechanical NP along with
referred pain to unilateral upper limb were screened based
on the following criteria.

One of the basic gross myofascial release (MFR) techniques
involves gross stretch of the upper quarter called as the “arm
pull technique” and gross stretch of posterior cervical spine.
These techniques are over an advantage in reducing muscle
soreness, relieving joint stress, decreasing neuromuscular
hypertonicity, increasing extensibility of musculotendinous
junction, improving neuromuscular efficiency, and correcting
muscle imbalance along with the maintenance of normal
functional muscular length.[24]

The following criteria were excluded from the study:
1. Specific causes of NP (conditions with neurological
involvement such as myelopathy with weakness,
numbness and sensory loss, cervical disc prolapse, and
cervical spinal stenosis)
2. Previous neck and upper limb surgery.
3. History of cervical trauma (whiplash disorder), fractures,
dislocations.
4. History of congenital torticollis.
5. Frequent migraine.
6. Carcinoma.
7. Pregnancy.

Gross MFR with upper quarter pull techniques has been
assessed for its effectiveness in a previous study done on
fascial release effects and proved to improve or restore normal
tissue mobility and function and to decrease pain perception.[25]
Another study was done using ultrasonography where gross
MFR was given in chronic non-specific NP and was found to
be effective.[26]
Two more studies were done, one on non-specific NP referred
to upper limb and other on cervical radiculopathy using gross
MFR with upper quarter pull technique.[18,27] The effects were
assessed and concluded as an effective technique. However,
both the studies were non-randomized clinical trials with small
sample size and with no objective outcome measures.
International Journal of Health Sciences
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Methods

Inclusion criteria
The following criteria were included in the study:
1. Subjects clinically diagnosed with mechanical NP along
with referred pain to unilateral upper limb between the
age group of 20 and 50 years of both genders.
2. Willingness to participate in the study.

Exclusion criteria

Sample size
The sample size was 40
SD of group A (S1) = 10.68
SD of group B (S2) = 9.97
Formula:
n=



2s 2 Z1 –  /2  Z1 – 
d

2



where s = S1 + S2/2
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Z1 – α/2 = 1.96, Z1 – β = 0.842
Hence, n = 20 in each group, under 5% alpha error, 80% power,
with d = 9.0540.
Before the commencement of the procedure, written
informed consent was obtained from the subjects. The
purpose of the study was explained following which
demographic data were collected from the subjects. The
setting where the subjects were recruited was physiotherapy
OPD, tertiary health care setup, Belagavi, India. The
assessment was done at the beginning (1st day) and at the
end (6th day) of the protocol so as to find the significant
changes. Subjects were randomly allotted to two groups
using the envelope method.

Figure 1: Measuring cervical flexor endurance

Group A: Experimental group.
Group B: Control group.

Procedure
Step 1: A brief demographic data were noted from the subjects.
Step 2: Pre- and post-assessment were done using four outcome
measures: Cervical flexor endurance (CFE) score.[28]
[Figure 1], cervical ROM, NPQ,[29] and DASH.[12,30]
Step 3: U
 sing envelope method, the subjects were segregated
into two groups, i.e. Group A - experimental group and
Group B - control group.
Step 4: Control group: Hot moist pack (HMP) was applied
for the duration of 20 min with patient in sitting and
head rested on the forearm and table. It was followed
by TENS for 15 min. Conventional TENS, rectangular
waveform with pulse frequency of 10–200 Hz, pulse
width 100–250 µs, and two electrodes given along
the referred pain with the intensity as tolerated by
the subject. Subjects were advised home program
of stretching and strengthening exercises of cervical
musculature which are stated below and ergonomic
advice was given.

Figure 2: Stretching exercise-Home exercise protocol

Stretching and strengthening exercise protocol
[Figures 2 and 3]
Active ROM exercises
Subjects in sitting position actively performed neck rotations
and side bending on both sides, forward bending, neck
extension, and shoulder rolls. These were repeated 5 times.
Neck isometrics
In sitting position, subject performed an isometric push against
the hand to strengthen the neck. Subject was told to hold the
left palm against the left side of the head. Push the left hand
against the head while also pushing your head toward your
left hand at about half strength. Hold for 30 s. The same was
repeated with the right hand on the right side of the head and
using either hand, with the back of the head, and the forehead.
This was repeated 5 times.
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Figure 3: Strengthening exercise-Home exercise protocol

Neck retraction exercise
While lying faceup or sitting, bring the head straight back,
without bending the neck. Hold for 10 s. Then, return to neutral.
Repeat 10 times.

Neck stretches
Subject in sitting position is told to reach the right arm over
the head so that palm is on top of the skull with fingers resting
International Journal of Health Sciences
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just above the left ear. Along with light fingertip pressure, the
weight of the arm is allowed to gently bend the head toward
the right shoulder with shoulders relaxed. Subject is looking
forward. The position is held for 30 s. Then, the fingers are
moved toward the back left corner of your skull, this time
allow your head to bend forward and to the right, about 45°
in front of your shoulder, and held for 30 s. Then, fingers are
placed at the back of the skull and head is gently pulled straight
forward, toward the chest, held for 30 s. Hands switched and
the stretches are repeated in reverse order: Pull forward, then
45° in front of the left shoulder, and directly over the left
shoulder. This was repeated 5 times.

a

Experimental group
Subjects in the experimental group were given HMP on the
neck region for 15 min after which they underwent a manual
intervention of gross MFR technique for posterior cervical
musculature[26] and gross stretch of upper quarter: Arm pull[26]
for the duration of 10–15 min.

Gross stretch of posterior cervical musculature
[Figure 4]

b

Both hands were placed at the base of the occiput and stretching
up toward the top of the subject’s head. The thumbs were rested
slightly on the lateral neck musculature. The other hand was
over the upper thoracic spine. Gross stretch was performed by
stretching upward at the base of the occiput and downward at
the upper thoracic spine.
The initial traction should just counterbalance the weight of
the subject’s head. Stretch was hold for 90 s until release and
was stretched again by increasing traction. With each release,
capital extension should increase. This release sequence was
repeated until an end feel was reached.

Gross stretch of the upper quarter: Arm pull
[Figure 5]
The arm pull is a straight plan stretch parallel to the floor. Arm
was in a neutral position as the initial stretch was applied. With
the subject in supine, therapist comfortably grasped the subject’s
hand and kept his shoulders relaxed and moved toward the
subject’s feet until the elbow was in full extension. Most of the
weight was placed on the back foot, and therapist stood slightly
backward to apply the initial stretch on the subject’s entire upper
extremity. The line of stretch was parallel to the floor and down
toward the subject’s feet in line with the deltoid fibers. Only
enough traction was used to counterbalance the weight of the
patient’s arm. Stretch was hold until the fibers were released,
and then, stretch was given again by increasing traction. This
sequence was repeated until an end feel was reached. The
subject’s elbow must be in full extension during the arm pull.
Traction was maintained and forearm was rotated into
supination until restriction was felt. Traction was maintained
International Journal of Health Sciences
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c

Figure 4: (a-c) Gross stretch of posterior cervical musculature

and stretched again by increasing supination. If full
supination was not possible, subject’s forearm returned
to neutral position and palm was stretched by placing one
hand on thenar eminence and the other on hypothenar
eminence. Subject’s arm was spread laterally until tightness
or restriction was felt. This position was held, released, and
stretched again.

Gross stretch of posterior cervical musculature
[Figure 4] is prepended before gross stretch of
upper quarter: Arm Pull [Figure 5]
Dosage
One session per day for 6 days for both the groups was
delivered by an experienced physiotherapy practitioner. This
was followed by TENS with a frequency ranging from 10 to
200 Hz and pulse width 100–250 µs for a maximum duration
of 20 min. During the therapy, the subject was instructed to lie
in the supine position stay relaxed not sleep during procedure.
The subjects were also instructed to report the therapist if any
discomfort or pain was felt during the procedure.
54

Gauns and Gurudut: Gross myofascial release on neck pain

Consort Chart

a

b

c

Data analysis
The data of the study were statistically analyzed using SPSS
software version 20.0. Statistical analysis was performed
using independent t-test and dependent t-test. A significance
level of P < 0.05 was used for all statistical analyses. All
parameters for day 1 and day 6 scores followed a normal
distribution. Therefore, the parametric tests were applied.
The pre- and post-comparison within the group was done
using dependent t-test and between the groups was done by
independent t-test.

Results
A total of 40 patients were participated in this study. Table 1
summarizes their general characteristics.

CFE score (mmHg)
There was a significant improvement in CFE for experimental
group with P = 0.001 for within-group analysis, but there was
no significant improvement for control group with P = 0.30
[Tables 2 and 3]. Furthermore, for between-group analysis,
there was no significant difference for pre-intervention score,
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d

Figure 5: (a-d) Gross stretch of upper quarter: Arm pull

while post-intervention score and the mean difference scores
resulted in statistically significant values (P = 0.0005 and
P = 0.0001) [Table 4].

ROM of cervical spine
Lateral flexion
For within-group analysis, there was significant improvement
in lateral flexion range of motion for experimental
group (P = 0.0001) [Table 2] and also for control group
(P = 0.0355) [Table 3]. For between-group analysis, it
showed a significant difference for pre-intervention score
and mean difference scores (P = 0.004, P = 0.0005), while
post-intervention scores were not statistically significant
(P = 0.228) [Table 4].
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Table 1: Demographic distribution of parameters in two study groups
Groups

Age

BMI

Mean±SD

Mean±SD

Male

Female

Right

Left

Right

Left

Experimental group

36.27±11.43

26.73±6.96

8

12

18

2

13

7

Control group

33.1±12.96

24.15±5.19

6

14

19

1

14

6

0.41

0.19

0.5

P

Sex

Hand dominance

Side affected

0.99

0.73

BMI: Body mass index, SD: Standard deviation

Table 2: Pre–post comparison for experimental group#
Parameters

CFE (mmHg)

Lateral flexion (degree)

Rotation (degree)

DASH score

NPQ score

Pre mean±SD

22.78±2.29

32±6.69

48.94±10.96

57.78±12.54

28.83±6.61

Post mean±SD

28.44±2.01

47.39±10.73

66.61±12.23

32.72±6.42

15.06±3.26

Mean difference

5.67

15.11

17.67

25.06

13.78

t

13.01

7.84

8.0115

9.14

11.29

P

0.0001*

0.0001*

0.0001*

0.0001*

0.0001*

*P<0.005 #dependent t‑test. CFE: Cervical flexor endurance, DASH: Disability of the arm, shoulder, and hand, NPQ: Northwick park neck pain questionnaire

Table 3: Pre–post comparison for control group#
Parameters

CFE (mmHg)

Lateral flexion (Degree)

Rotation (Degree)

DASH score

NPQ score

Pre‑interval (Mean±SD)

22.74±2.42

39.00±6.59

55.21±7.88

57.89±15.22

32.58±8.47

Post‑internal *mean±SD)

23.79±4.76

43.32±9.45

59.58±7.93

44.95±14.49

24.16±9.17

1.05

4.32

4.37

12.95

8.42

Mean difference
t

1.05

2.27

3.456

9.68

7.2561

P

0.3043

0.0355*

0.0028*

0.0001*

0.0001*

*P<0.05 #dependent t‑test. CFE: Cervical flexor endurance, DASH: Disability of the arm, shoulder, and hand, NPQ: Northwick park neck pain questionnaire

Table 4: Between‑group comparison of experimental and control groups#
Parameters

Interval

Experimental group

Control group

P

CFE (mmHg)

Pre Int

22.78±2.29

22.74±2.42

0.9582

Post Int

28.44±2.01

23.79±4.76

0.0005*

Lateral flexion (degree)

Rotation (degree)

DASH scores

NPQ scores

Difference

5.67±1.85

2.11±1.41

0.0001*

Pre Int

32.28±6.69

39.00±6.59

0.004*

Post Int

47.39±10.73

43.32±9.45

0.228

Difference

15.72±8.98

4.53±8.67

0.0005*

Pre Int

48.94±10.96

55.21±7.88

0.0528

Post Int

66.61±12.23

59.58±7.93

0.0442*

Difference

17.56±9.53

4.42±5.51

0.001*

Pre Int

57.78±12.54

57.89±15.22

0.9799

Post Int

32.72±6.42

44.95±14.49

0.0023*

Difference

25.39±11.31

12.95±5.83

0.0002*

Pre Int

28.83±6.61

32.58±8.4

0.1441

Post Int

15.06±3.26

24.16±9.17

0.0003*

Difference

14.06±5.03

8.32±5.02

0.0014*

*P<0.05 #independent t‑test. Int: Intervention. CFE: Cervical flexor endurance, DASH: Disability of the arm, shoulder, and hand, NPQ: Northwick park neck pain questionnaire

Rotation
For within-group analysis, significant improvement was present
in rotation range for experimental group (P = 0.0001) [Table 2]
and control group (P = 0.0028) [Table 3]. The between-group
comparison for both the study groups did not show significant
difference for pre-intervention score (P = 0.0528), while postInternational Journal of Health Sciences
Vol. 12, Issue 5 (September - October 2018)

intervention score and the mean difference score indicate
statistically significant values (P = 0.0442 and P = 0.001) [Table 4].

DASH scores
For within-group analysis, there was a significant improvement
in DASH scores for experimental group (P = 0.0001) [Table 2]
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and control group (P = 0.0001) [Table 3]. The between-group
comparison for both the study groups did not show a significant
difference for pre-intervention score (P = 0.9799), while
post-intervention score and the mean difference score showed
statistically significant values (P = 0.0023 and P = 0.0002)
[Table 4].

NPQ scores
Within-group analysis showed significant improvement in
NPQ scores for experimental group (P = 0.0001) [Table 2]
and control group (P = 0.0001) [Table 3]. The between-group
comparison for both the study groups did not show significant
difference for pre-intervention score (P = 0.1441), while postintervention score and the mean difference score revealed
statistically significant values (P = 0.0003 and P = 0.0014)
[Table 4].
Overall, the gross MFR of neck and quarter arm pull technique
was more beneficial than the control group in terms of CFE,
cervical ROM, NPQ, and DASH, although both the treatment
groups proved to be effective in treating mechanical NP
referred to unilateral upper limb except that the control group
did not show any significant improvement in CFE.

Discussion
The present randomized controlled trial was done to study
the effect of MFR of the upper limb and neck in subjects with
mechanical NP with referred pain to unilateral upper limb.
The results from the statistical analysis of the present study
support the alternate hypothesis that gross MFR of neck and
quarter arm pull technique was more beneficial in experimental
group, although both the treatment groups proved to be
effective in treating mechanical NP referred to unilateral upper
limb except that the control group did not show any significant
improvement in CFE.

to their difficult work positions, repetitive precision-demanding
handgrips, and overuse of dominant side.[33]
Mechanical NP leads to upper limb involvement due to a
reduction in the use of upper limb and referred pain.[21,27] Upper
limb and neck are mechanically connected, and movement of
upper limb causes elongation of mechanical structures which
in turn leads to pain, irritation of the nerve, decreased range
of motion, and functional disability.[34,35]
The treatment protocols used in the control group and the
experimental group both proved to be effective in improving
cervical ROM, NPQ scores, and DASH scores. The initial
treatment in the conventional therapy included modalities
to relieve pain and spasm. Hence, the improvement in pain,
ROM, and function was achieved prior than the improvement
in the endurance scores.
In the experimental group, the MFR showed improvement in
CFE at the end of 6-day protocol (P = 0.30), while the control
group showed no improvement. The possible reasoning of
failure to show improvement can be that the 6-day intervention
period might not have been sufficient to show the changes in
the endurance after treating with the conservative treatment.
The stretching strengthening protocol given was as a home
program and hence was not supervised. This might have led
to the failure. This is in contrary with the previous research
studies which have proved that strengthening exercise, with
or without combination with other techniques, appears to be
more beneficial to patients with chronic NP.[14,31]
In agreement with Chiu et al.,[19] conventional exercise therapy
in the present study might have helped in improving ROM,
pain reduction, and function in patients with mechanical NP.

In the present study, the age of patient ranged from 20 to
50 years with mean age of 30.2 ± 12.1 years indicating the
occurrence of mechanical NP being predominant during second
to third decade of life. Age group between 20 and 50 years was
taken as an inclusion criteria as several prevalence studies have
shown an increase in the occurrence of mechanical NP in the
above-mentioned working age group.[18,31,32] High incidence
was found in women (15%) than men (9%) for developing
mechanical NP. According to BMI, the subjects in the present
study fall in the category of borderline overweight for India,
Asia population.[25]

The experimental group proved to be more beneficial in
all terms in treating mechanical NP referred to upper limb.
This can be attributed first because MFR is an approach that
focuses on freeing restrictions of movement that originates
in the soft tissues of the body. Second, by applying pressure
and administering fascial release to areas of the body, this
therapy aims to improve the health of fascia tissue. Fascia is
a connective tissue along with tendons, ligaments, bone, and
muscle. A slow gentle pressure allows the body’s tissue to
reorganize, release physical restrictions, and release the body’s
unconscious holding and bracing patterns. As this technique
produces heat and increases blood flow which releases tension
from fibrous band of connective tissue, it thus results in
softening, elongating, and realigning the fascia and removing
restrictions or blockages in the fascia.[29]

The present study reveals that 90% of the subjects were right
handed and around 67.5% of subjects had the same side
affected, which infers that mechanical NP may give rise to
referred pain mostly on the dominant side. The occurrence of
pain referral more on the dominant side was probably related

Gross MFR of the neck with arm pull technique is a form of
indirect technique which is suggested for acute cases. A nonrandomized clinical trial with no control group determined
the effect of Gross MFR on upper limb and neck in subjects
with mechanical NP to reduce pain and improve functional
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abilities.[18] The subjects showed a significant reduction in
pain which was only subjective outcome measures, i.e., visual
analog scale and improvement in functional activities according
to NPQ and DASH with P < 0.001 in all domains proving its
effectiveness in reducing mechanical NP and in improving
functional abilities. The present study has both objective and
subjective outcome measures and found results similar to the
above study with statistical significance in all domains.
Another randomized controlled trial study found out the effect
of MFR technique on chronic non-specific NP on 30 subjects.
It concluded that MFR is one of the effective manual therapy
techniques in reducing pain and disability and improving
the isometric extension strength of neck in patients with
non-specific chronic NP.[26] The MFR techniques used in this
study included skin rolling, cross hand, compression, and
combination techniques, which are completely different from
the technique used in the present study which comprises of
gross MFR of posterior cervical musculature and upper quarter
arm pull technique and are done in more acute condition.
Furthermore, the present study included larger number of
subjects as compared to the above study.
Yet another study evaluated the effect of MFR with arm pull
technique in decreasing neck disability (NDI) in patients
with cervical radiculopathy and found that MFR with arm
pull reduces the neck disability and hence helps the patients
to return to their previous normal life and might be used as
an effective treatment technique for the patients with cervical
radiculopathy.[27] The technique used in the present study
and the above study is the same and found to be effective in
NP individuals with referred pain in the upper limb although
the patient population differs. However, the population was
cervical radiculopathy and the outcome measures used were
subjective in comparison to the present study.

gross MFR in acute and chronic cases can be studied separately.
Number of sessions can be increased to 10–12 sessions.

Conclusion
The study concluded that the interventions given to each of
the groups showed an improvement in terms of pain intensity,
CFE, range of motion, and functional levels in the neck, except
for CFE in control group which did not show significance.
Gross MFR of upper limb and neck showed significantly more
improvement in terms of all outcome measures such as pain
intensity, CFE, cervical range of motion, and functional outcomes.
Gross MFR of upper limb and neck showed improvement
with early and lesser treatment sessions, i.e. only 5–6 sessions
were enough.
Thus, the study suggests that gross MFR of upper limb can be
implemented into rehabilitation protocols for the treatment of
mechanical NP with referred pain to upper limb and should not
be only seen as an adjunct or complementary therapy.
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AB ST RA CT
Background and Objectives: Multiple impairments, participation restrictions, activity
limitations are caused due to cancer and its treatment. Cogni
Cognitive dysfunction is one of the
commonest impairments reported in people with cancer. Due to cytostatics that are often
accompanied by side‐effects
effects having major impact on the quality of life (QoL) of patients,
the 6-minute
minute walk distance (6MWD) is one of the most commonly used measure to find
functional capacity of an individual. However,, there is paucity in literature to show
correlation between cognitive impairment, functional capacity and QoL in cancer patients
undergoing chemotherapy. Hence, the present study was taken up to study the same.
Methods: Sixty (60) patients undergoing chemotherapy, were assessed for cognitive
impairment, functional capacity and quality of life using outcome measu
measures like MMSE
scale, 6 MWT and FACT-G scale. Results: Correlation between 66-MWD and
chemotherapy cycles, 6-MWD
MWD in meters and MMSE, 66-MWD and Fact-G was done using
Spearman’s rank which showed a positive correlation between 66-MWD and MMSE with
r=0.2584. Conclusion: The present study showed that the patients were cognitively fit and
had better quality of life even though there is negligible correlation between 66-MWD and
chemotherapy cycles thus stating that the functional
tional capacity is not aaffected in patients
undergoing chemotherapy.

Copyright©2018 Renu Pattanshetty and Anjali A. Parab.
Parab This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Cancer starts when cells grow out of control and gathers out
normal cells. Since cancer can start at any place in the body, it
makes it hard for the body to work the way it should.1
According to GLOBOCAN, about 14 million new cancer cases
were diagnosed all over the world in 2012 and more than 8
million cancer deathss occurred. In India, this is home to about
17% of the global population discovered 1 million of these
new cases and nearly 700000 of the deaths occurred.2 Surgery,
chemotherapy and radiation have been the most common
treatment option for cancer. Alone or in combination with
other drugs or treatments, more than 100 chemotherapy or
chemo drugs are used to treat cancer which differ in their
chemical composition, administration, uses and their side
effects.4 Side-effects
effects of chemotherapy includes nausea,
vomiting,
ng, anorexia, malabsorption, weight loss, anemia,
fatigue, increased risk of sepsis, constipation, diarrhea, etc.
A review of clinical studies on biological markers associated
with cognitive impairments in cancer patients
patient during and after
chemotherapy have shown that there are a number of
circulating factors and cerebrospinal fluid constituents which
*Corresponding author: Anjali A. Parab
Department of Oncology Physiotherapy, KAHER Institute of
Physiotherapy, Nehrunagar, Belagavi-590010
590010

were associated with chemotherapy induced persistent
cognitive dysfunctions. These factors along with genetic
polymorphisms might be used as predictiv
predictive markers to identify
patients predisposed to cognitive deficits caused by
chemotherapy.5
In patients with cancer, neurocognitive
eurocognitive and neuropsychiatric
symptoms are highly prevalent and cause significant
impairments in their ability to function and to tole
tolerate their
treatment.6 Cognitive problems are commonly received as a
probable effect of brain irradiation or of intrathecal or
intraventricular chemotherapy for CNS disease.7 A significant
percentage of patients with various types of cancer had
multiple symptoms,
mptoms, including impairments of memory,
significant fatigue, and depression, before treatment is initiated
was found in previous studies. Aggressive treatment for cancer
not only worsens these distressing symptoms but also causes
development of additional symptoms.6 Cytotoxic drugs given
systemically for non-CNS
CNS tumours might also have cognitive
side-effects
effects has been shown in neuropsychological studies. 7
The ability to perform activities of daily living is reflected by
the assessmentt of functional capac
capacity which require sustained
aerobic metabolism. In a wide variety of clinical and research
settings, the assessment of functional capacity provides
important diagnostic and prognostic information according to
various investigations.8
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Quality of life(QOL) is multifaceted concept encompassing
the cognitive, physical, and spiritual domains of an
individual’s life along with emotional and social domains.9
There is reduction in QOL during and after cancer treatment
especially during the intense period of cancer treatment.
Patients may experience pain, sleep disturbance, fatigue,
nausea, distress, mood disturbance, spiritual uncertainty,
mental status difficulties, or relationship challenges.10 In
cancer patients functional impairment is a significant
contributor in physical fitness leading to decreased quality of
life.11
The aim of the present study was to find the co-relation
between cognitive impairment, functional capacity and quality
of life in patients undergoing chemotherapy using the mini
mental state examination scale (MMSE), 6 minute walk test
(6MWT) and the functional assessment in cancer therapygeneral (FACT-G) scale.

MATERIALS AND METHODS
Study Design and Setting
This observational study was conducted in a tertiary care
hospital in North Karnataka, India in patients undergoing
chemotherapy. Ethical clearance for the study was obtained by
the Institutional Ethical Review Committee prior to
commencement of the study. A written informed consent was
obtained from the patients willing to participate. Both males
and females undergoing chemotherapy above eighteen(18)
years and able to ambulate independently were included in the
study. Patients who were bed ridden, lower limb trauma and
not willing to participate were excluded from the study. A total
of sixty(60) cancer patients undergoing chemotherapy were
included in this study to find the correlation between cognitive
impairment, functional capacity and quality of life. All patients
were evaluated for cognitive impairment using Mini Mental
State Examination Scale (MMSE) and quality of life was
evaluated using Functional Assessment Of Cancer TherapyGeneral (Fact-G) Scale. The collected data was then given for
data analysis.

6 Minute Walk Distance (in meters): It is a simple, safe, and
inexpensive measure of functional status. To assess the
functional capacity of the patient 6minute walk distance test is
reliable tool with intraclass correlation coefficients = 0.917. 14
PROCEDURE: Functional capacity was assessed using 6 min
walk test. The distance of 30m is marked and the patient is
asked to walk for 6 minutes over the marked distance. Before
and after vitals (ie. PR,RR and BP) were measured. Time was
measured using a stop watch. In between patients were
allowed to rest if they felt tired but the time was not stopped.
At the end of the 6 minutes the distance covered in 6 minutes
was measured.
Statistical Analysis
Data was analyzed using SPSS software version 21.0. Various
statistical measures such as mean, standard deviation and test
of significance were used. Test for normality of variables like
Chemotherapy cycles, MMSE, FACT-G AND 6-MWD were
done using Kolmogorov Smirnov test scores since they did not
follow a normal distribution. The non-parametric Spearman’s
rank correlation method was used. Correlation between 6MWD with Chemotherapy cycles, 6-MWD with MMSE, 6MWD with Fact-G and its components scores of all the
patients in the study was done using Spearman rank test.

Outcome Measures
Mini Mental State Examination Scale
Mini Mental state examination was assessed using MINI
Mental State Examination scale which is divided into two
parts, the first of which requires vocal responses only and
covers orientation, memory, and attention; the maximum score
is 21 while the second part tests ability to name, follow verbal
and written commands, write a sentence spontaneously, and
copy a complex polygon similar to a Bender-Gestalt Figure;
the minimum score is 9. Maximum total score is 30. The test
is not timed. The Mini-Mental Status is found to be a valid and
reliable scale with reliability 0.887.12
Functional Assessment of Cancer Therapy-General
(FACT-G) Scale: The Functional Assessment of Cancer
Therapy- (FACT-G) scale consists of a questionnaire which
comprises of 4 subscales that include physical well-being,
social/family well-being, emotional wellbeing, functional wellbeing. Lower scores on the FACT-H&N are reflective of
poorer quality of life outcomes. The FACT-G questionnaire
used has been found to be the most common, valid, and
reliable tool to assess QOL in cancer survivors in clinical
research.13

Figure 1 Flow Chart
Table 1 Distribution of gender with mean age and BMI of all
patients in the study
Variables
Age
BMI

Summary
N

Male
21

Female
39

Total
60

Mean±SD

51.81±12.56

49.77±9.05

50.48±10.35

Mean ±SD

22.75±3.46

22.78±3.77

22.77±3.63

RESULTS
Correlation between chemotherapy cycles and MMSE showed
statistical significance with p=0.140 and p=0.0020
respectively. Among the domains of FACT-G emotional
component p=0.0001, social/family component p=0.0001 and
functional component p=0.0001 demonstrated significant
correlation.[Refer table 2]
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Table 2 Normality of outcome measures in the study
Z-value
1.5710
1.8460
1.2150
1.2560
2.1010
2.9980
2.8110
0.6470

275.0

p-value
0.0140*
0.0020*
0.1050
0.0850
0.0001*
0.0001*
0.0001*
0.7970

250.0
225.0
6-MWD in meters

Outcome Measures
Chemotherapy cycles
- MMSE
+ Fact –G
Physical
Social
Emotional
Functional
^ 6-MWD in meters

200.0
175.0
150.0
125.0

*p<0.05, level of significance
- MMSE: Mini Mental State Examination
+Fact-G: Functional Assessment Of Cancer Therapy-General
^ 6-MWD: 6 Minute Walk Distance

100.0
75.0
0.0

Correlation between 6-MWD with MMSE demonstrated
statistical significance with p=0.0500. [Refer table 3]
Correlation between 6-MWD with chemotherapy cycles
showed no statistical significance. [Refer figure 2]
Table 3 Correlation between 6-MWD with MMSE of all
patients in the study

MMSE
*p<0.05, level of significance

Table 4 Correlation between 6-MWD with FACT-G and its
components scores of all patients in the study
Outcome Measure
Fact –G
Physical
Social
Emotional
Functional

Correlation between 6-MWD in meters
N Spearman R t-value
p-level
60
-0.3129
-2.5092 0.0149*
60
-0.3837
-3.1647 0.0025*
60
0.0136
0.1039
0.9176
60
0.1508
1.1620
0.2500
60
-0.0019
-0.0142
0.9888

*p<0.05, level of significance

Table 5 Correlation between Chemotherapy cycles with other
outcome measures of all subjects in the study
Outcome measures
-MMSE
+ Fact –G
Physical
Social
Emotional
Functional
^ 6-MWD in meters

Correlation between Chemotherapy cycles with
N
Spearman R
t-value
p-level
60
-0.0441
-0.3359
0.7382
60
0.2805
2.2253
0.0300*
60
0.1091
0.8357
0.4068
60
0.1591
1.2273
0.2247
60
-0.0361
-0.2750
0.7843
60
0.2990
2.3859
0.0203*
60
0.0960
0.7343
0.4657

*p<0.05
- MMSE: Mini Mental State Examination
+Fact-G: Functional Assessment Of Cancer Therapy-General
^ 6-MWD: 6 Minute Walk Distance

Table 6 Correlation between MMSE with all components of
FACT-G of all patients in the study
Outcome Measure
Fact –G
Physical
Social
Emotional
Functional
*p<0.05, level of significance

Correlation between MMSE
N
Spearman R t-value
60 -0.1653
-1.2768
60 -0.2699
-2.1343
60 -0.1400
-1.0766
60 0.2864
2.2769
60 -0.0330
-0.2515

p-level
0.2068
0.0371*
0.2861
0.0265*
0.8023

4.0

6.0

8.0

10.0

12.0

14.0

16.0

18.0

Chemotherapy cycles

Figure 2 Correlation between 6-MWD with chemotherapy cycles in all
patients in the study

DISCUSSION
The present study was done to find the correlation between
cognitive impairment, functional capacity and quality of life in
patients undergoing chemotherapy. The findings of the present
study stated that there was statistically significant positive
correlation found between functional capacity and cognition in
all patients.

Correlation between 6-MWD in meters
N
Spearman R t-value
p-level
60
0.2584
1.9633 0.0500*

Outcome Measure

2.0

The longitudinal effects of cognitive impairment on quality of
life in a large group of patients with newly diagnosed
Parkinson disease. They have demonstrated that cognitive
impairment contributes to longitudinal quality of life change in
people with Parkinson Disease due to decline in attention in
the subjects.15 A systemic review suggests that in patients
with solid tumours, where there is a relationship between
chemotherapy treatment and cognitive impairment, the type
and level of cognitive decline does not consistently appear to
have an impact on patients health related quality of life.16
Statistically significant correlation between the 6-MWD with
MMSE scores was noted in the present study. It can be
possible due to lack of cognition impairment in the patients
undergoing chemotherapy which assisted the patients to follow
the commands given to them by the therapist by being
attentive along with normal functional capacity and good
quality of life. Also, the present study did not include patients
who had CNS tumors. This may be one of the reasons for
patients to have good cognition level which helped them to
undergo the 6 minute walk test efficiently.
Quality of life(QOL) as influenced by the treatment of cancer
is an important factor in cancer survivorship. The quality of
life in women recently diagnosed with breast cancer suggested
that the younger women with breast cancer have lower QOL
than older women with breast cancer.17 A longitudinal cohort
study of patients with end-stage cancer suggested QOL in the
last week of life was significantly and meaningfully lower than
in those not receiving chemotherapy.18 It was observed that the
diagnosis of lung cancer in the advanced stage of illness and
with the poor prognosis associated with the disease and the
side effects of chemotherapy all have an impact on various
domains of quality of life along with a greater decline in
physical functioning and increased mortality.19 The quality of
life (QOL) and symptom burden among breast cancer patients
have demonstrated that patients ≤50 years old, 2–10 years
post-treatment, treated with chemotherapy have increased
symptom burden and decreased QOL. Younger patients may
have more exposure to the emotional burden and psychological
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impact of breast cancer. In contrast, the authors suggested that
older patients may be more vulnerable to a reduced quality of
life which is partially due to their reduced physical functioning
after surgery and adjuvant therapy, leading loss of
independence. The impact of aging may influence symptom
burden and also decrease physical functioning.20 Statistically
significant correlation was observed between 6-MWD (in
meters) and Fact -G in the present study. In both males and
females, it could have been due to their physical ability to
perform the 6MWD at their own pace and functionally
independent, thereby there was no functional limitations for
mobility in them. The QOL domains in the present study were
not influenced by the chemotherapy treatment and the patients
were able to do their daily activities of living on their own and
not depending on family member for help.
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ABSTRACT
Background: According to World Health Organization, cancer is said to be the second leading cause
of death globally. One of the main leading causes of death in women is the breast cancer among the
age group of 18 to 65 years. Pain, restricted range of motion, fatigue and depression are common
problems experienced by cancer subjects after undergoing breast surgery. The present study aimed to
evaluate the effect of music therapy along with shoulder exercises on pain, range of motion, level of
depression and quality of life in post operative breast cancer survivors.
Materials and Methodology: 30 (thirty) post operated female cancer subjects between the age group
of 18-65 years received music therapy along with exercises for 3 (three) sessions. Baseline data
including pain, range of motion, disability, anxiety and depression was obtained and the values were
compared after 3 (three) sessions of intervention.
Results: Pre and Post treatment values showed statistically significant results for all the subjects for
all the outcome measures i.e. pain, quality of life, depression and anxiety, shoulder pain and disability
index, shoulder range of motion and neck range of motion with p≤0.001.
Conclusion: Combination of music therapy and shoulder exercises demonstrated positive effect on
pain reduction, improving shoulder and neck range of motion, reducing depression and anxiety level
and reducing level of disability.
Key words: Breast cancer, shoulder pain and disability index, functional assessment of cancer therapy,
hospital anxiety and depression scale, modified radical mastectomy.

INTRODUCTION
Cancer is defined as large group of
diseases that is characterized by the
abnormal growth of cells beyond their usual
boundaries and spreads to adjoining parts of
the tissues and spreads to other organs. [1] In
India, the incidence of breast cancer is low,
but rising, over 100,000 new breast cancer
subjects are estimated to be diagnosed
annually in India. [2]
Breast cancer is generally diagnosed
through either screening or a symptom (e.g.,
pain or a palpable mass) that prompts a

diagnostic exam. [3] Breast surgeries include
lumpectomy, mastectomy, lymph node
[4]
removal,
breast
reconstruction.
Mastectomy is the predominant procedure
for almost all stages of breast cancers. [5]
Modified radical mastectomy (MRM) after
or without neo adjuvant chemotherapy
(NACT) is the norm in most centers in
India. [4]
Complications of breast cancer
surgeries include neck and shoulder pain,
lymphedema, changes in posture, fatigue,
neuropathy, scar adhesions and functional
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deficits. Chronic pain in breast cancer has
shown to be contributed to impaired
functioning and psychological distress. [6]
Arm problems are frequent after operation
for breast cancer, and these problems appear
to increase the likelihood of psychological
distress. [7]
Physical therapy management care
plan provided in the early post-operative
period is effective in maintaining the
recovery of shoulder movement over the
first 2 years after breast cancer surgery. [8]
Post-operative exercises given to maintain
movement of the arm are believed to
increase the amount of fluid production
following surgery. [9] As an adjunct form of
pain management, music therapy has been
shown to be proven some of these hardships
by providing subjects with an alternative
effective means to reduce their subjective
experiences of pain. [10]
However, there is dearth in literature
regarding effect of combined effect of music
therapy and shoulder exercises to decrease
shoulder disability in terms of range of
motion, pain, and improve quality of life in
breast cancer subjects. Hence, it was
hypothesized that music therapy combined
with shoulder exercise would help in

reducing pain and anxiety in hospitalized
breast cancer survival.
METHODOLOGY
After obtaining the approval from
Institutional ethical review committee, thirty
two (32) post operative breast cancer
subjects were screened and thirty (30)
subjects were recruited in the study after
fulfilling the inclusion criteria of cancer
subjects ranging in the age group of 18 to 65
years and willing to participate in the study.
Subjects were excluded with unilateral and
bilateral hearing impairments, epilepsy and
vertigo and metastatic lesions. Purpose of
the study was explained and then written
informed consent was taken from all the
subjects.
Thirty five (35) subjects were
screened, out of which one refused for
treatment and one had metastatic cancer.
Functional Assessment of Cancer Therapy
(FACT - B Questionnaire), Hospital
Anxiety And Depression Scale (HADS),
Shoulder Pain And disability Index
(SPADI), Short form Mc-Gill Pain
Questionnaire were used as outcome
measure. Shoulder range of motion and the
neck range of the motion were measured
with universal goniometer.

CONSORT FLOW CHART
Total of thirty five n = (35) subjects were screened for eligibility in a period of 1 year
Reason for exclusion:
1 subject = metastatic cancer
1 subject =refused to participate
Thirty three n = (33) subjects were recruited in the study

Administration of Mc Gill questionnaire for pain, Shoulder pain and disability index for disability level,
shoulder and neck range of motion, Hospital anxiety and depression scale, Functional assessment of cancer
treatment-breast for quality of life carried out before administration of intervention protocol.

Baseline value of data of all the outcome measures were administered prior to intervention in thirty three n = (33)
subjects for three days consecutive days.

All thirty n= (30) subjects were assessed for outcome
measures

Raw data subjected to statistical analysis

DROP-OUTS
one n = (1) metastatic lesions noted hence discontinued the
treatment.
one n = (1) discontinued treatment due increased pain in
shoulder and neck
one n = (1) participated only for 1 day and then refused
treatment.
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Intervention Procedure [12]
All subjects were introduced to
music names in Apple 5c mobile headset.
They were instructed to select the music,
control the music volume and listen through
Apple 5c mobile handset with earphones.
Choice of the music was Indian classical
instrumental
and
Chinese
Buddhist
[11]
instrumental.
All Subjects were given
music therapy twice a day (15 min per
session), once in the morning (9 am - 10
am) and once in evening (5 pm - 6 pm)
along with shoulder active range of motion
exercises.
Subject was instructed to start with
arms pointing into the sternum, arms were
slowly opened and moved outwards until

they reach full extension while person takes
in deep breaths. When arms reach full
extension all arms muscles are tightened and
breathe was held. The person relaxes the
arm muscles moves arm back towards the
starting position while breathing out.
Exercise along with deep breathing included
active range of motion exercises for the
shoulder. Shoulder flexion, Shoulder
Abduction, Scapular exercises (protraction,
retraction), Hand pumps. All the above
exercises where performed along with
breathing pattern.
Dosage: Each exercise was performed for 5
repetitions, with 1 minute rest and 10
minutes regime.

Shoulder exercises and hand pumps along with music therapy
STATISTICAL ANALYSIS
Data was computed and analyzed
using Statistical Package of Social Sciences
(SPSS) software version 21. Nominal data
of thirty (30) subject’s including
demographic data i.e. age, height, weight,
body mass index, type of breast cancer and
type of surgery performed were noted, Pre
and post values of range of motion for
shoulder and neck, pain, disability index and
quality of life were analyzed using student’s
paired t-test. Probability values P ≤0.05 was
considered to be statistically significant.
RESULTS
A total of thirty (30) female subjects
participated in the study with a mean age of
47.77±11.05 suggesting middle aged
women mainly affected with breast cancer.
The mean body mass index (kg/m2) of the

females was 22.56±3.10 suggesting that
these females had low or near normal body
mass index (BMI). The pain score was
statistical significant different in all the
subjects in the study with p= 0.0001. The
pre- test and post- test comparison of
FACT-B questionnaire showed statistical
significant improvements in the physical,
emotional and additional components of
FACT–B questionnaire with p≤0.001.
However, social being and functional being
components of FACT-B demonstrated no
statistical significance (p=0.95 & 0.15
respectively). The SPADI score was
statistical significant in all the subjects in
the study with p = 0.0001. The HADS score
showed statistical significance of p=0.0001.
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Table 1: Demographic Data of all the subjects in the study
PARAMETERS
Mean±SD
47.77±11.05
AGE
157.10±5.10
HEIGHT (cm)
55.50±9.42
WEIGHT (kg)
22.56±3.10
BMI
TYPE OF CANCER (No. of Patients)
Cancer of left breast
19
Cancer of right breast
11
30
TOTAL
TYPE OF SURGERY (No. of Patients)
Left modified radical mastectomy
19
right modified radical mastectomy
9
right breast excision surgery
2
30
TOTAL

except shoulder external rotation which was
not found to be affected in post operated
breast cancer subjects. Cervical range of
motion also demonstrated statistical
significant results with p ≤ 0.05.
Table 2: Comparison of pre-test and post - test pain using
Short form Mc gill pain Questionnaire of all subjects in the
study.
Time points Mean±SD % of
Paired t p-value
change value
6.50±2.91
Pretest
2.80±2.06
56.92
9.1487
Posttest
0.0001*
*Level of significance: p≤0.05

Pre and post Shoulder range of motion
values demonstrated statistical significance
Table 3: Comparison of pretest and posttest scores of FACT B of all the subjects in the study.
Variables
Time points Mean±SD
% of
Z Z- value
p-value
change
Pretest
20.90±3.78
Physical being
Posttest
23.33±4.68
-11.64
3.7970
0.0001*
Pretest
21.40±4.12
Social being
Posttest
21.20±4.14
0.93
0.0568
0.9547
Pretest
17.80±4.02
Emotional being
Posttest
19.60±3.29
-10.11
4.1973
0.0001*
Pretest
17.93±5.45
Functional being
Posttest
18.50±5.42
-3.16
1.4285
0.1532
29.77±12.11
Additional concerns Pretest
Posttest
31.77±14.27
-6.72
2.7781
0.0055*
Pretest
102.37±19.80
Total
Posttest
109.47±19.36 -6.94
4.2371
0.0001*
*Level of significance : p≤0.05
Table 4: Comparison of pretest and posttest scores of Shoulder Pain and Disability Index (SPADI) of all the subjects in the study.
Time points
Mean
% of
Paired t
p-value
change
value
Pretest
34.00±34.96
SPADI (%)
Posttest
25.73±30.43
24.31
6.4709
0.0001*
Pretest
25.50±21.74
1. Pain
Posttest
18.50±19.20
27.45
5.2785
0.0001*
Pretest
16.00±17.36
2.Difficulty
Posttest
14.17±17.25
11.46
2.1143
0.0432*
*Level of significance: p≤0.05
Table 5: Comparison of pretest and post test scores of Hospital Anxiety and Depression Scale (HADS) of all the subjects in the
study.
Variables
Time points
Mean±SD
% of change
paired t
p-value
value
Pretest
6.27±3.76
Anxiety
Posttest
4.10±3.42
34.57
9.0229
0.0001*
Pretest
5.67±3.79
Depression
Posttest
3.87±3.07
31.76
4.6782
0.0001*
*Level of significance: p≤0.05
Table 6: Comparison of pre test and post test scores of shoulder range of motion (in degrees) of all the subjects in the study.
Sr.No
Shoulder Baseline
Post Test
% of change p-value
Range of Mean±SD
Mean±SD
motion
Right
155.50±37.47 157.70±35.62 -1.41
0.0015*
Shoulder
flexion
Left
144.70±36.11 147.50±34.30 -1.94
0.0001*
Right
33.10±7.43
33.80±6.79
-2.11
0.0180*
2.2. shoulder extension
Left
31.77±5.66
33.07±5.61
-4.09
0.0007*
Right
33.10±7.43
33.80±6.79
-2.11
0.0180*
shoulder abduction
Left
31.77±5.66
33.07±5.61
-4.09
0.0007*
79.63±15.51
80.07±14.98
-0.54
0.0277*
4. shoulder internal rotation Right
Left
74.77±19.64
75.77±18.43
-1.34
0.0033*
76.40±13.18
76.93±13.16
-0.70
0.0180*
5. shoulder external rotation Right
Left
72.23±16.27
72.33±15.65
-0.14
0.2367
*Level of significance: p≤0.05
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Table 7: Comparison of pretest and posttest scores of cervical range of motion in (degrees) of all the subjects in the study.
Sr.No
Neck range of motion Baseline
Post Test
% of change p-value
Mean±SD
Mean±SD
44.27±1.20
44.33±1.18
-0.15
1.Neck
flexion
43.40±2.19
43.50±2.13
-0.23
2 . Neck
Extension
41.77±3.00
42.47±2.75
-1.68
0.0191*
3.Neck lateral Right
flexion
Left
41.83±3.01
42.70±2.96
-2.07
0.0051*
Right
55.83±17.36 56.17±17.36 -0.60
0.0679
4.Neck
rotation
Left
57.10±18.03 57.47±18.00 -0.64
0.0277*
*Level of significance: p≤0.05

DISCUSSION
The present study showed the
positive effect of music therapy and
shoulder exercise on post operated breast
cancer subjects in terms of improvement in
outcome measures like pain, shoulder and
neck range of motion, depression and
anxiety level, disability index and quality of
life.
In the present study the mean age of
females
with
breast
cancer
was
47.77±11.05,
females
approaching
menopause. Similar findings were noted by
Nessa et al wherein mean age of females
with breast cancer was 46.24±7.4 years,
suggesting that younger age groups were
more affected with breast cancer compared
with elder females in western countries. [13]
Brandt et al suggested age as risk factor to
breast cancer of younger age group (<40
years) or ≥80 years. [14] The incidence rates
of breast cancer in India is said to begin to
rise in the early thirties and peak at ages 5064 years. [15]
In the current study, majority
number of females with breast cancer had
mean BMI 22.56±3.10 that is slightly lower
or near to normal. This may be attributed to
weight loss during cancer treatment.
Mathew A et al also demonstrated that prior
to menopause, increased body weight is
inversely related to breast cancer risk.
However, it is said that both premenopausal and post-menopausal breast
cancer, the mechanisms of body weight and
obesity affect most of the risks have been
related to estrogenic activity. [16]
Modified radical mastectomy and
breast excision surgery are usually common
surgery options in breast cancer. For most
women with early-stage breast cancer,

modified radical mastectomy is a choice to
preserve pectoralis muscle. [17] In the
present study majority of the subjects
underwent modified radical mastectomy
than breast excision, hence reducing the
chance of reoccurrence of breast cancer. As
in modified radical mastectomy, removal of
breast tissue and lymph nodes are done
there are less chances of recurrence whereas
excision involves removal of only breast
tissue. [18]
Clinically relevant observation made
in study was the reduction in pain levels
after three sessions of music therapy and
shoulder exercises. Listening to music has
the potential to lower blood pressure, which
further stimulate peripheral vasodilation,
decrease heart rate and create an
overwhelming sense of wellbeing as
demonstrated by many groups, including
our own. [19,14] Music therapy aims to
promote relaxation, alteration in mood, a
sense of control and self expression. [20]
As seen in present study, there was
reduction in stress and anxiety level as
Music also has calming effects which have a
large emotional component, which involves
the brain’s motivation and reward pathways,
which also has a strong opiate signaling
component as determined by the presence of
morphine immune reactive neurons and
fibers in limbic structures. [21] According to
Dr. Erkkila music enriches communication,
stimulates and even evokes speech, and
through these qualities is an excellent way
to deal with and consider mental problems
that are emotional by nature. [22] Music
stimulates the mind and triggers images,
metaphors, and emotions that often are
preconscious by nature as explained by
Jaakko. [23] Alpha and theta changes in
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fronto-temporal and temporoparietal areas
in electroencephalogram activity in brain
indicate Music therapy action and treatment
effects on cortical activity in depression,
suggesting an impact of Music therapy on
anxiety reduction. [24]
Music therapy along with exercises
also improved various aspects of functional
wellbeing including physical, emotional and
personal concerns. [25] Exercise encourages
skeletal muscle contractions to provide the
primary pumping mechanism for lymphatic
and venous drainage and therefore stimulate
the contraction of lymph vessels because
these vessels are innervated by the
sympathetic nervous system. [26] As
McKenzie and Kalda suggested, upper-body
exercise may “re-set” the sympathetic drive
to lymph vessels and thus assist in the longterm management of lymphedema. [27]
Dorothy N.S proved that early introduction
of exercises was valuable in avoiding
deterioration in range of shoulder motion.
[28]

Exercise influences quality of life by
reducing the muscle wasting and fatigue,
improving range of motion of operated site.
Exercise may also reduce the feelings of
depression, anxiety, anger, helplessness and
increase energy levels. [29] Early Postoperative exercises given to maintain
movement of the arm are believed to
increase the amount of fluid production
following surgery. Exercise help in
maintaining or increasing lean tissue content
in healthy elderly and various patient
populations in which muscle and bone loss
are problematic, however resistance
exercise might be more appropriately
termed “anabolic exercise.” It is not
surprising, therefore, that the many
cardiovascular exercise interventions with
cancer patients have produced mixed results
as such exercise does not provide a strong
anabolic effect for muscle and bone and
may not elicit the changes in endocrine
status that are desirable in these patients. [30]
This may be the reason for mixed results in
neck and shoulder range of motion in cancer
subjects.

Though the study has demonstrated
improvements in terms of pain, shoulder
disability, anxiety and depression and
quality of life in post operative breast cancer
survivors, however study needs to be carried
out in larger sample size in similar clinical
settings to generalize the results.
However music therapy combined
with shoulder exercises and neck exercises
may be considered as treatment option in
acute hospitalization phase for post operated breast cancer subjects to decrease
pain, shoulder disability level, anxiety and
depression.
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Guided imagery- Effectiveness in cancer fatigue in
patients undergoing chemotherapy: A clinical trial
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Abstract
Background: Cancer fatigue is a detrimental factor in the prognosis and overall quality of life in
cancer patients. Estimates show that more than 50 percent of people with cancer experience cancerrelated fatigue(CRF) which is often said to be the most common and distressing symptom reported by
people living with cancer which is attributed either to the disease process or the treatments undertaken.
Objective: The objective of the present study was to evaluate the effects of guided imagery on cancer
related fatigue, anxiety and quality of life in patients undergoing chemotherapy treatment.
Settings and design: the study was undertaken in a tertiary health care centre for a period of (six) 6
months
Methodology: Fifteen (15) patients undergoing chemotherapy treatment were recruited in the clinical
trial based on the inclusion and exclusion criteria. The outcome measures were Fatigue symptom
inventory scale, Hamilton anxiety questionnaire and EORTC QLQ C-30 scale which were computed at
baseline and after the end of the treatment and the scores were recorded. Guided imagery in the form of
an audio was given to the patients and they had to listen to it thrice a week for a period of three weeks.
Results: Guided Imagery was effective in decreasing fatigue, anxiety and improving quality of life
scores (p<0.01).
Conclusion: Guided Imagery may be used as a strategic tool to reduce the levels of fatigue, anxiety and
improve quality of life for patients undergoing chemotherapy treatment in the clinical setup of the
Indian Scenario.
Keywords: Guided imagery, cancer, chemotherapy, cancer related fatigue, anxiety, quality of life
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Introduction
Cancer rates are growing exponentially with cancer being one of the leading cause of death
worldwide [1]. In India, although the prevalence of cancer is lower compared to other
countries, cancer ranks as the sixth leading cause of death in India. A total of 1.1 million new
cases of cancer are projected to have been diagnosed in India each year, of which breast and
cervical rank among the top two cancers in terms of both incidence and mortality [2]. The
treatment options for cancer comprise of chemotherapy, radiotherapy, surgery,
immunotherapy, targeted therapy, stem cell therapy, genetic therapy and hormone therapy
which can either be taken individually or as a combination of two or more treatment options
[3]
. Chemotherapy works by stopping or slowing the growth of cancer cells, which grow and
divide rapidly. The commonly used chemotherapeutic drugs in practise are
cyclophosphamide, cytosar-U, cisplatin, vincristine sulphate, vectibix, gemcitabineoxaliplatin etc. [4] Cancer is associated with a variety of side effects due to chemotherapy
which may be caused due to the disease itself or may arise during the course of cancer
treatment. These side effects include anemia, appetite loss, fatigue, headaches, infection,
nausea and vomiting, dyspnoea, insomnia, weight gain or loss, anxiety, depression etc. [5]
It has been estimated that more than half of the people diagnosed with cancer experience
cancer-related fatigue (CRF), which is characterized by excessive and persistent exhaustion
that adversely interferes with the person’s daily activities, functions and overall quality of
life. Signs of CRF may include physical weakness, changes in mood or motivation,
withdrawal from social activities, irritability and impaired ability to perform daily activities,
concentrate or make decisions [6]. Guided imagery is a technique used to harness the power of
the mind to form mental representations of objects, places or situations, which are perceived
through the senses. Guided imagery interventions in oncology have focused on four areas:
~ 141 ~
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efficacy in pain management, influence on surgical
outcomes, improvement in quality of life and changes in
immunity [7].
There are several studies showing the efficacy of guided
imagery on cancer induced side effects like cancer pain,
nausea and vomitting for a span of 3-12 weeks. However,
there is limited literature on the effects of guided imagery in
cancer related fatigue with a short intervention span.
Therefore the present study explored the short-term effects
of guided imagery on fatigue, anxiety and quality of life in
patients with chemotherapy induced cancer fatigue.
Materials and Methods
Design
The present study was a single centre, clinical trial
conducted at a tertiary healthcare hospital in BelagaviKarnataka, India, which evaluated the effects of guided
imagery on cancer fatigue in patients undergoing
chemotherapy. An ethical clearance was obtained from the
Institutional Review Committee (IRC) prior to the
commencement of the study. Fifteen (15) patients were
recruited from Tertiary Care Hospital and KLE Cancer
Hospital, Belagavi-Karnataka, India. A written informed
consent was obtained from the patients wherein they were
given detailed information pertaining to the study and the
risks and benefits associated.
Study participants
The patients were recruited into the study if they were in the
age group of 18- 60 years, diagnosed with Stage 1, 2 or 3
cancer, currently undergoing chemotherapy treatment and
experiencing fatigue which was assessed according to the
Fatigue Symptom Inventory scale(FSI). The patients were
excluded if an intravenous dose of analgesic medication was
injected within the last thirty (30) minutes or an oral
analgesic dose was administered sixty (60) minutes before
the treatment, presence of any hearing deficits, any form of
imagery techniques administered in the past, brain
metastasis and/or any other illness which would impair their
ability to comprehend and follow commands.
Intervention
The patients were administered the guided imagery in the
form of an audio which was in English and was translated
into the vernacular language of Hindi, Marathi and
Kannada. This audio tape was played for a duration of ten
(10) minutes. The patient was asked to sit comfortably and
instructed to close his/her eyes whilst listening to the audio
which was given through headphones. All the patients were
instructed to concentrate his/her mind on different body
parts and to slowly feel each part relaxing. It also instructed
all patients to let go of all tension, stress and negativity to be
at peace. Furthermore it instructed the subject to visualize a
place that the subject has good memories of and that that
puts the subject at ease and to imagine all the smells, sounds
and visual cues present in the surroundings. The first session
was carried out under the supervision of the therapist/
investigator and subsequently the patients had to listen to
the audio thrice a week for a period of three (3) weeks. The
patients were constantly monitored by motivational calls by
the therapist/investigator.
Outcome measures
Chemotherapy induced cancer fatigue was quantified by the
fatigue symptom inventory (FSI) scale and quality of life

was measured by the EORTC-QLQ C30 scale and anxiety
that was measured by the Hamilton Anxiety Rating
Scale(Ham- A). All the three (3) scales were administered at
baseline and after completion of the stipulated intervention
period i.e. three (3) weeks.
Fatigue symptom inventory (FSI) [8]
FSI is a 14- item self report measure designed to assess the
severity, frequency and daily pattern of fatigue as well as its
perceived interference along with quality of life. Severity
was quantified with questions 1-4, the disruption index was
computed by summing items 5-11 which reflected perceived
interference and frequency was measured as the number of
days the in the past week(0-7) that respondents felt fatigued.
European organisation for research and treatment of cancer
scale (EORTC QLQ C-30) version 3.0 [9]
The QLQ C-30 is composed of both single item measures
and multi-item scales. This scales is further subdivided into
global health status, functional scales and symptom scales
wherein a high score for a functional scale represents a high/
healthy level of functioning, a high score for global health
status represents a high quality of life but a high score for a
symptom scale represents a high level of symptomatology.
Hamilton Anxiety Rating scale [10]
The HAM-A scale consists of 14 items, each defined by a
series of symptoms and measure both psychic anxiety and
somatic anxiety. Each item is scored on a scale of 0(not
present) to 4(severe), with a total score range of 0-56, where
<17 indicates mild severity, 18-24 mild to moderate severity
and 25-30 moderate to severe.
Statistical analysis
Statistical analysis for the present study was done manually
as well as using statistical package of social sciences (SPSS)
version 21so as to verify the results obtained. Various
statistical measures such as mean, median, standard error,
standard deviation were used. Nominal data such as
subject’s demographic data i.e. age, BMI (kg/m2), height
(metres), weight (kgs) distribution were analysed. Normality
of all the parameters was determined by Kolmogorov
Smirnov test and as the data followed a normal distribution,
dependent t-test was used for analysis of the Fatigue
Symptom Inventory scale, European Organisation For
Research And Treatment of Cancer Scale (EORTC QLQ C30) and Hamilton Anxiety Rating scale. With a power of
80%, probability values of less than 0.05 were considered
statistically significant.
Results
The baseline data demonstrated a homogenous sample with
a mean age of 43.87years. There were no drop outs in the
study and all the fifteen (15) patients completed the three (3)
weeks of intervention. Most of the patients were diagnosed
with stage 2 or 3 cancer. The distribution of type of cancer
of the patients show that there were five (5) patients with
breast cancer, two (2) patients with small cell lung cancer
and prostrate cancer and one (1) patient each with buccal
mucosa, esophagus, laryngeal, lung, ovarian, and tongue
cancers respectively. Fatigue scores according to the Fatigue
Symptom Inventory scale shows a statistically highly
significant reduction in pre and post fatigue scores in terms
of overall fatigue, fatigue severity, disruption index and
frequency of fatigue with a p value of <0.01. Significant
improvement in quality of life was noted in all the patients
by the (EORTC QLQ C-30) scores with p-value of <0.01for
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all the domains i.e. overall quality of life, functional quality
of life and symptom severity. The Hamilton Anxiety Rating

scale also showed a statistically highly significant reduction
in anxiety in all patients with p-value of <0.01.

Fig 1: Flow chart of patient recruitment process for the study
Table 1: Distribution of baseline characteristics of all the patients in the study
Variable
Age(years)
Weight (kgs)
Height(metres)
BMI(kg/m2)
Chemotherapy cycles received
Diagnosis
Buccal mucosa cancer stage III
Esophagus cancer stage II
Breast cancer stage I
Breast cancer stage II
Breast cancer stage III
Laryngeal cancer stage II
Lung cancer stage III
Lung cancer stage III
Ovarian cancer stage II
Prostrate cancer stage II
Prostrate cancer stage III
Small cell lung cancer stage II
Tongue cancer stage III

N
15
15
15
15
15

Mean±SD
43.87±9.33
52.80±9.72
1.52±0.08
22.81±3.14
3.07±1.39

Median
44
50
1.52
22.22
3

SE
2.41
2.51
0.02
0.81
0.36

Range
32
31
0.27
10.04
4

1
1
1
3
1
1
1
1
1
1
1
2
1

%

6.67
6.67
6.67
20.00
6.67
6.67
6.67
6.67
6.67
6.67
6.67
13.33
6.67

Table 2: Comparison of pretest and posttest Fatigue scores (and its components) of all the patients in the study
Variables

Time
Mean ±Std. Dv.
Pretest
73.27 ±14.46
Fatigue
Posttest
37.67 ±6.92
Pretest
24.00 ±6.44
Severity
Posttest
12.80 ±3.97
Pretest
43.87 ±7.86
Disruption index
Posttest
22.07 ±3.77
Pretest
5.40 ±0.83
Frequency
Posttest
2.80 ±0.56
* Level Of Significance -p<0.05
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% of change

Paired t

P-value

48.59

10.5053

0.0001*

46.67

9.4273

0.0001*

49.70

9.6922

0.0001*

48.15

11.0625

0.0001*
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Table 3: Comparison of pretest and posttest European organisation for research and treatment of cancer scale (EORTC) and its components
of all the patients in the study Level of Significance -p<0.05
Variables
EORTC-QLQ
Functional
Symptom
QOL

Time
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest
Pretest
Posttest

Mean ±Std. Dv.
124.20 ±15.12
180.16 ±24.68
23.87 ±11.50
75.91 ±10.39
68.16 ±12.88
24.83 ±13.49
32.18 ±14.35
79.42 ±11.28

Table 4: Comparison of pretest and posttest Hamilton Anxiety
Rating Scale (HAM-A) of all the patients in the study
Time Mean ± Std. Dv. % of change Paired t P-value
Pretest
37.07 ±10.34
Posttest
13.80 ±4.97
62.77
10.4604 0.0001*
*Level Of Significance -p<0.05

Discussion
The study evaluated the effects of a three week guided
imagery program on fatigue, quality of life and anxiety in
fifteen (15) cancer patients undergoing chemotherapy
treatment with an average of three (3) cycles. The results of
the present study indicate that guided imagery has beneficial
psychological, physical and functional effects.
Cognitive behavioural strategies encourage people to feel a
connection between their mind and body and can aid in
facilitating feelings of empowerment which aid in
combatting various difficulties in life. Various strategies.
relaxation training, progressive muscle relaxation, hypnosis,
imagery i.e. guided imagery, mental imagery and positive
images with audio-visual aids or solely imagination and
supportive therapy have been inculcated to reduce the side
effects of cancer including cancer pain, cancer related
fatigue, depression, anxiety, nausea, vomiting and to help
improve the overall functioning and quality of life of the
patient [11]. Guided imagery when administered as a twelve
(12) minute protocol proved to be a beneficial tool in the
reduction of cancer pain in a pilot study conducted by
Kristine et al [12]. However, relaxation training proved to be
effective in the reduction of depression, anxiety and hostility
but had no effect on patients levels of vigor, fatigue and
confusion in patients undergoing acute non-surgical cancer
treatment [13].
Cancer related fatigue is a detrimental factor in the
prognosis of the patients with a direct impact on
psychological and physical functioning. The present study
demonstrated a significant reduction in overall fatigue
scores including the severity and frequency of fatigue with
guided imagery which may be attributed to the effects of
relaxation as well as the immune responses via guided
imagery. Guided imagery has been found to show positive
immunological effects including enhanced lymphokineactivated killer cell cytotoxity, higher numbers of activated
t-cells and reduced blood levels of tumour necrosis factor α.
[14]
. Another study showed that guided imagery also helped
in reversing the increased levels of peripheral cortisol
associated with fatigue and anxiety which have
immunosuppressive effects thus aiding in alleviating fatigue
[15]
.
When comparing imagery with support, imagery patients
tend to have less stress, increased vigor and improved
functional and social quality of life [16] which correlate with

% of change

Paired t

P-value

-45.06

-8.0811

0.0001*

-218.07

-13.7513

0.0001*

63.57

7.8477

0.0001*

-146.82

-9.6576

0.0001*

the findings of the present study wherein quality of life
significantly improved along with increments in functional
capacity and alleviation of symptoms. The clinical effects of
relaxation, stress and quality of life may in part be explained
by release of potent factors such as neuropeptides and
glucocorticoids into the circulation where they act as
immunomodulators both directly and indirectly. Results
from a clinical trial showed that the patients who were given
guided imagery were more relaxed and easy going and had
fewer psychological symptoms with higher self-rated quality
of life with relaxation training and guided imagery than the
patients who did not undergo any form of psychotherapy [14].
Psychological distress in patients with breast cancer often
includes depression, poor coping and anxiety related
symptoms which play a vital role in the overall function of
the patient as well as with coping with the disease and
treatment process [17]. This is supported in a study by ShuFen Chen et al wherein a 20 minute program of guided
imagery with relaxation proved to be an effective tool in the
reduction of anxiety and depression in breast cancer patients
undergoing chemotherapy [18]. A study conducted to
demonstrate the effects of relaxation training and guided
imagery on psychological and quality of life indices in
patients showed that these therapies were effective in
reducing anxiety and depression as well as body discomfort
in cancer breast patients undergoing brachytherapy [19].
The findings of the present study illustrate that guided
imagery interventions can aid health professionals in
developing and taking responsibility for clinically managing
the distressing symptoms associated with chemotherapy.
Guided imagery can be used in conjuction with conventional
physiotherapy to aid in the rehabilitation process.
Guided imagery is a relatively inexpensive protocol which is
easy and feasible to administer in a tertiary healthcare setup.
However, the results of the present study may not be
generalised due to a relatively small sample size. The future
scope will include multicentric trials on a larger population.
Guided Imagery may be used as a strategic tool to reduce
the levels of fatigue, anxiety and improve quality of life for
patients undergoing chemotherapy treatment in the clinical
setup of the Indian Scenario.
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AB ST RA CT
Background: Breast cancer has been enlisted as one of the major global health problem in
both the developed and developing countries whereas cancer in general is the second
leading cause of morbidity and mortality. According to cancer registry, breast cancer is the
second most common cancer among women. Presently cancer patients seek treatment in the
advanced stages due to lack of awareness about breast cancer in its inception. Objective:
To determine awareness of breast cancer and its risk factors in engineering stud
students.
Methods: The study was conducted among female students of selected engineering
colleges in north of Belagavi, using convenience sampling method.Data was collected
using Breast Cancer Awareness Measure-22 (domains 1, 2, 5, 7) Results: 69.78% of
students had medium level of awareness about breast cancer. 68.13% of students had
medium level of knowledge regarding the symptoms. The percentage of awareness about
confidence, skills and behaviour was 62.64%. The knowledge of age related and lifetime
risk factors was low but knowledge about risk factors was found to be adequate.
Conclusion: Medium level of awareness was noted in engineering students. More
awareness programmes are needed by targeting younger generation through educational
programs
rams and mass media as they may help further educate their families as well as peers
which in turn will increase the awareness about breast cancer.
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INTRODUCTION
Breast cancer has been enlisted as one of the major global
health problem in both the developed and developing countries
whereas cancer in general is the second leading cause of
morbidity and mortality. According to cancer registry, breast
cancer is the second most common cancer among women. The
incidence of breast cancer has substantially increased and is
found competing with cancer of cervix.1
The prevalence of cancer is estimated around 2.5 million, with
over 0.8 million new cases and 0.5 million deaths occurring
each year.2 By studying the trends of prevalent cancers through
the year 1982 to 2002 during
ing various population based cancer
registries it was found that breast cancer incidence was
steadily increased among Indian women and continues to rise.3
The most prevalent cancer in the world is breast cancer being
responsible for 10.4 % of the global burden
rden Breast cancer
according to American Cancer Society starts when cells in the
breast begin to grow out of control. These cells usually form a
tumour that can often be seen on an X-ray
ray or felt as a lump.
Breast cancer has multiple risk factors like gender,
gend age, family
history, genetic background, hormonal exposure such as early
*Corresponding author: Snehal Thakur
Department of Oncology Physiotherapy, KAHER Institute of
Physiotherapy, Nehrunagar- Belagavi-590010
590010

age at menarche, late age at menopause, null parity, late age at
first birth, little or no breast feeding and long term use of
hormone replacement therapy, use of oral contraceptive pills,
history of alcohol consumption, smoking.4 Signs of breast
cancer may include a palpable breast lump, nipple discharge, a
change in the way nipple looks, pain in breast or armpits, an
eczema type rash on the nipple, puckering or dimplin
dimpling of skin.
There is a need for large scale work on breast cancer
awareness also awareness programs will help to identify the
different practices related to breast cancer, risk factors and
prevention.5 Early detection of breast cancer plays leading role
in reducing mortality rates and improving the patients
prognosis.6 The recommended screening methods for early
detection of this disease are mammography, Clinical Breast
Examination and Breast Self
Self-Examination. Unlike others
cancer, breast cancer is eminentl
eminently treated if detected early
stages, however there is a need for culturally appropriate breast
cancer education and intervention strategies.
Presently cancer patients seek treatment in the advanced stages
due to lack of awareness about breast cancer in its inception.
This lack of awareness combined with non
non-affordability and
non- availability of facilities for early detection and treatment
are major factors for the increase in the incidence of breast
cancer. The awareness at community level in young age gro
group
is out of focus. Hence the present study is aimed to determine
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the awareness of breast cancer and its related variables so as to
aid in the future intervention.

Level of awareness of students

MATERIALS AND METHODS

Most of students 69.78% (127 out of 182) had medium level of
awareness about breast cancer

Study design and population

Knowledge about symptoms of Breast Cancer

A cross –sectional
sectional study was conducted among female
students of selected engineering colleges of north Belagavi
using convenience sampling method. All female engineering
students between the age group of 18-25years
25years were included in
the study. The students who refused to participate were
excluded. The total study population consisted of 200 students
of which 3 refused to participate and 15 were excluded
because of incomplete data. Ethical clearance was obtained
from the Institutional Ethical Committee.

68.13% (124 out of 182) students had medium level of
knowledge about the symptoms of breast cancer. The number
of students who had low level of knowledge of symptoms was
20.88% (38 out of 182) whereas 10.99% (20 out of 182 ) had a
high level of knowledge about the symptoms of breast cancer.
Confidence skills and behaviours in relation to breast cancer
The percentage of awareness about confidence, skills and
behaviours
rs in relation to breast cancer was 62.64% (114 out of
182)

Data collection instrument
Data was collected using Breast CAM (Cancer Awareness
Measure) version 2 which was developed by Cancer Research
UK, King’s college London and University College London in
2009. Domain 1, 2, 5, 7 was used in the present study.
Data collection procedure
Permission to conduct the study was obtained from the
Principal/Dean/Director of selected colleges. Written informed
consent was obtained from the students prior to the
commencement of the study. B-CAM
CAM was administered to
them in the class-room
room and they were asked complete and
return it.

Table no 4 Level of knowledge about risk factors of breast
cancer among students
Levels of Risk factors
Low level (<mean - SD)
Medium level (>=mean - SD) to <mean +
SD)
High level (>=mean + SD)
Total

High level
14.29%

In total 182 engineering students of Belagavi, constituted the
study population. The data was analysed using SPSS software
20.The data was analysed and percentage
percentag values were
calculated. The mean age was 20years. The minimum age of
participants was 18years and maximum age was 25years.

Levels of awareness
Low level (<mean - SD)
Medium level (>=mean - SD) to
<mean + SD)
High level (>=mean + SD)
Total

No. of
students
30

% of
students
16.48

127

69.78

25
182

13.74
100.00

Medium level
62.64%

Figure no. 1

Table 2 Level of knowledge about symptoms of breast cancer
among students
Levels of knowledge of symptoms
Low level (<mean - SD)
Medium level (>=mean - SD) to <mean +
SD)
High level (>=mean + SD)
Total

No. of
students
38

% of
students
20.88

124

68.13

20
182

10.99
100.00

Table no 3 Level of knowledge about symptoms of breast
cancer among students
Levels of age related risk
Low level (<mean - SD)
Medium level (>=mean - SD) to <mean + SD)
High level (>=mean + SD)
Total

No. of
students
101
30
51
182

% of
students
55.49
16.48
28.02
100.00

Flow chart
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% of
students
17.03

138

75.82

13
182

7.14
100.00

Figure: Percentage of awareness about Confidence, skills
and behaviour of students about breast cancer.

Statistical Analysis and Results

Table no 1 Level of awareness of breast cancer among
students

No. of
students
31

Low level
23.08%

To Determine Awareness of Breast Cancer in Engineering Students of Belagavi – A Cross-Sectional Study
Knowledge of Age- related and lifetime risks factors
More than 55% (101 out 182) students had low level of
knowledge about Age-related and lifetime risk factors of breast
cancer.
Knowledge about risk factors of breast cancer
75.82% (138 out of 182) student had adequate knowledge
about risk factors of breast cancer.

DISCUSSION
Present study was conducted to determine the awareness of
breast cancer in engineering students of Belagavi. 69.78% (127
out of 182) students had medium level of awareness about
breast cancer. Similar findings were recorded in a study by
Ahuja et al in a tertiary care hospital which on an average
showed 52% level of awareness.9 This is consistent with the
findings of other study done among young women in United
Arabs Emirates by Younis et al which estimated 77% of the
respondents in the average score category.10 The reason for
medium level of awareness could be attributed to lack of
proper public education and awareness programs about breast
cancer.
In present study level of awareness about the symptoms of
breast cancer was 68.13%. Montezari et al demonstrated that
44% of Iranian women were aware about some common
symptoms such as painless lumps, the figures were even lower
for other symptoms.14 The possible cause might be
unavailability of proper source to impart knowledge of
symptoms of breast cancer.

and old. Primary health care providers including
physiotherapists should play a major role for creating
awareness about breast cancer and breast self-examination.
Though this type of study was conducted for the first time in
this part of India. However, in the present study the female
students of same geographical area were included, suggesting
that a similar study among female students of different
professions, various geographical area, and age groups can be
conducted.
Medium level of awareness (69.78%) was found in
engineering students. This suggests that there is a need of
large scale community level awareness programmes to be
conducted regarding breast cancer, its symptoms, and risk and
examination practice. Also, the study suggests that there is a
role of physiotherapist to develop behaviours practices that
will encourage use of measures such as breast self-examination
for early detection of breast cancer. Awareness Programmes
targeting younger generation through educational programmes
and mass media they may further educate their families as well
as peers which in turn will increase the awareness about breast
cancer.
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ABSTRACT
Background: Head and neck cancer (HNC) is the sixth most common type of cancer, representing about 6% of all
cases, accounting for an estimated 65,000 new cancer cases and 3,50,0000 cancer deaths worldwide every year.
The incidence of HNC increases with age especially after age of 50 years. Cervical disability in terms of chronic
neck pain with restriction of cervical movements occurs following surgery that contribute to the decrements in
Quality of Life.
Objective: The objective of the present study was to determine the effects of Proprioceptive Neuromuscular
Facilitation neck pattern exercises on cervical ROM and quality of life in post-operative head and neck cancer
patients.
Settings and design: The study was undertaken in a tertiary health care centre for a period of 06 (six) months.
Methodology: Twenty one (21) patients undergoing chemotherapy treatment were recruited in the intervention
based on the inclusion and exclusion criteria. Proprioceptive neuromuscular facilitation (PNF) excercises are
progressive resistance exercises to improve limited ranges and strengthen muscles which was performed 10
times of 3 sets for one week. Pre & post outcome measures recorded were Neck Disability Index (NDI), Functional
Assessment Of Cancer Therapy-Head and Neck cancer (FACT-H&N) Version 4, The Vanderbilt Head And Neck
Cancer Symptom Survey (Version 2.0) and Cervical ROM was measured using Universal goniometer which were
computed at baseline and after the end of the treatment.
Results: Statistically significant changes in all the ranges of cervical movements as well as in all the domains of
Neck Disability Index (NDI), The Vanderbilt Head And Neck Cancer Symptom Survey (Version 2.0), Functional
Assessment Of Cancer Therapy-Head and Ncek cancer (FACT-H&N) Version 4 except in the emotional wellbeing
where no significant improvement was seen.
Conclusion: Proprioceptive Neuromuscular Facilitation may be used as one of the remedial exercise for improving the Cervical ROM restriction and Quality Of Life in Post-Operative Head And Neck Cancer patients.
KEY WORDS: Head and Neck Cancer, Proprioceptive Neuromuscular Facilitation, Cervical ROM, Quality Of Life.
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INTRODUCTION
Head and neck cancer (HNC) is broad term that
encompasses epithelial malignancies that arise
in the paranasal, sinuses, nasal cavity, oral
cavity, pharynx and larynx [1]. The two major
causes of HNC are tobacco and alcohol
consumption [2]. Head and neck cancer is the
sixth most common type of cancer, representing about 6% of all cases and accounting for an
estimated 65.000 new cancer cases and
3,50,0000 cancer deaths worldwide every year
[1]. The incidence of HNC increases with age
especially 50 years [3]. Treatment for head and
neck cancer involves surgery, radiotherapy and
chemotherapy [4].
Cervical disability, chronic neck pain with
limited neck and shoulder ROM are common
problems after surgery for head and neck
cancers. Decreased scar mobility after a neck
surgical procedure can limit range of motion,
especially in the directions of rotation and
extension. Forward head posture may subsequently develop leading to neck pain and muscle
spasm along with headaches [5].
Impairment is most often observed during the
period of active treatment, particularly related
to physical side effects and associated functional limitations. Neck disability and impaired
neck function in HNC contribute to decrements
in Quality of Life [6].
Physiotherapy plays major role in rehabilitation
of head and neck cancer survivors in restoring
physically, emotionally and socially [7]. Proprioceptive neuromuscular facilitation (PNF) is one
of the therapeutic exercises which may help to
improve the function of the muscles and
tendons by stimulating the proprioceptive sense,
which enhances muscle strength, flexibility and
balance. It is frequently used in therapeutic
exercises as a progressive resistance for
functional training, improve limited ranges and
to strengthen the muscles.8 Therefore the aim
of the present study was to determine the
effect of PNF on patients operated with head
and neck cancer including cervical ROM and
Quality of Life.
MATERIALS AND METHODS
Design: In the present experimental study,
Int J Physiother Res 2018;6(5):2857-63.
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twenty one (21) patients, including 10 women
and 11 men were recruited among the patients
operated for various types of Head and Neck
cancers from two tertiary care centers in South
India. Ethical clearance was obtained from the
Institutional Review Committee (IRC), prior to
the commencement of the study. A written
informed consent was then obtained from all the
patients. The study protocol was explained to
all the patients in their vernacular language
(English, Hindi, Marathi, Kannada). A brief
demographic data was noted prior to the initiation of the intervention.
Study participants: The patients were recruited
into the study if they were within the age group
of 18- 70 years [7], diagnosed with any stage
of head and neck cancer, with completion of
chemotherapy/ radiation therapy followed by
surgical treatment including radical neck dissection, modified radical neck dissection and other
selective type of surgery [9].
Patients with a history of shoulder or neck
pathology unrelated to cancer treatment, any
comorbid illness or psychiatric illness that would
prevent or interfere with completion of treatment [10], any active bacterial/ viral infection9
and those not willing to participate in the study
were excluded.
Procedure: The patients were instructed to sit
on the bed with their feet placed shoulder width
apart and place their hands on the knees to start
with the intervention.
Neck Flexion PNF Pattern: The therapist stood
behind the patient on the right side and placed
the tip of her right finger below the patient’s
chin. Then the therapist placed her left hand on
top of the patient’s head slightly on the left side
in a diagonal direction. The therapist slightly
pulled the chin so that it was lifted and causing
the neck to extend. Commands such as “pull your
chin in” and “look at your left hip” were given
to the patient. Resistance was given against left
rotation, flexion and lateral flexion along with
the traction to the patient’s chin [8].
Neck Extension PNF Pattern: The therapist
stood behind the patient on the right side and
placed her right thumb on the right side of the
patient’s chin. Then the therapist placed her left
hand on top of the patient’s head slightly on the
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right side in a diagonal direction. The therapist
slightly pulled the chin so that the neck was
flexed, head was rotated and tilted to the left.
Commands such as “lift your chin and then “lift
your head to look above were given to the
patient. Passive resistance was provided against
right rotation, extension and lateral flexion [8].
DOSAGE OF EXERCISES: Each of the above
mentioned PNF patterns were performed 10
times of 3 sets once a day, approximately 30
mins for a duration of 1 week during their
hospital stay.
Outcome Measures: Neck disabilities like neck
pain with the associated restriction of ADLs were
measured using Neck Disability Index (NDI) and
the Quality of life specific to Head and Neck
cancer was quantified by FACT-H&N (Version 4)
and The Vanderbilt Head and Neck Symptom
Survey (Version 2.0) was taken to measure the
various problems associated with the patients
undergoing various cancer treatments. Cervical
range of motion was measured using the
Universal Goniometer.
1.NECK DISABILITY INDEX (NDI): NDI is a
modification of the Oswetry low back Pain
Disability Index. It can be scored as a raw score
or doubled and expressed as a percent. Each
section is scored on a 0 to 5 rating scale, in
which zero means ‘No pain’ and 5 means ‘worst
imaginable pain’. the maximum score of 50 or
as a percentage [11].
2. FUNCTIONAL ASSESSMENT OF CANCER
THERAPY–HEAD AND NECK CANCER (FACTH&N) VERSION 4: Multidimensional, self-report
Quality of Life instrument specifically designed
for use with head and neck patients. It consists
of 27 core items which assess patient functions
in four domains : Physical, Social/ family,
Emotional and Functional well being which is
further supplemented by 12 site specific items
to assess head and neck cancer related symptoms. Each item is rated on a 0-4 Likert type
Scales and then combined to produce subscale
scores for each domain as well as an global QOL
scores. High scores represent better QOL [12].
3.THE VANDERBILT HEAD AND NECK CANCER
SYMPTOM SURVEY ( VERSION 2.0): It was
developed to assess symptom burden in head
and neck cancer patients undergoing primary or
Int J Physiother Res 2018;6(5):2857-63.
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adjuvant radiation based therapy. It is a feasible
oral health outcome subscale with 50 item
survey, scored 0 (none) to 10 (severe) and can
be completed in a timely manner [13].
4. CERVICAL ROM GONIOMETRY: ROM was
measured in a standardized sitting position to
remove errors and movement compensation.
The patients were asked for sitting, with
thoracic & lumbar spine well supported by the
back of the chair. Patient’s ankles, knees and
hips were positioned at right angle and arms
were folded across the chest to minimize
thoracic movement. The first movement was
flexion, second extension, third right side
flexion, fourth left side flexion, fifth right
rotation and at the end left rotation. All these
cervical movements were performed in the same
order during each measurement across both test
sessions. Prior to testing, each patient was
requested to perform all the six cervical motions
to end range actively in the set sequence to
reduce creep and to familiarize him with the testing procedure [14].
Fig. 1: Flow chart of patient recruitment process for the
study.

Statistical Analysis: Statistical analysis for the
present study was done manually as well as
using statistical package of social sciences
(SPPS) version.21 so as to verify the results
obtained. Various statistical measures such as
mean, median, standard error, standard deviation were used. Nominal data such as patient’s
demographic data i.e. age, BMI (kg/m2), height
(mts), weight (kgs) distribution were analyzed.
Normality of all the parameters was determined
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by the Kolmogoprov Smirnov test and as the Table 4: Comparison of pretest and posttest scores of
data followed a normal distribution, paired Cervical Range of Motion (ROM in degrees) of all patients
student t-test was used to analyse the outcome in the study.
Cervical ROM
Time
Mean & SD
% Of Change Paired “t” test P-Value
measures i.e Neck Disability Pain Index, FuncPrestest
25.33±8,52
Flexion
-98.87
-10.5914
0.0001*
Posttest 50.38±11.25
tional Assessment Of Cancer Therapy,
Prestest
22.33±7,87
Extension
-97.23
-6.9193
0.0001*
Vanderbilt Head and Neck symptom survey and
Posttest 44.05±14.28
Pretest
22.29±6.91
cervical ROM measurements. With the power
Rotation Right
-113.68
-15.399
0.0001*
Posttest 50.14±10.22
of 80% probability values of less than 0.05 were
Pretest
22.38±8.61
Rotation Left
-124.04
-18.5196
0.0001*
Prestest 50.14±10.22
considered statistically signifinicant.
Pretest
21.52±9.31
Side Flexion Right

RESULTS

Side Flexion Left

Table 1: Demographic data of patients (n=21) in the study.
Gender

Male (n=11)

Female (n=10)

Total (n=21)

Age

47.09± 10.28

49.20 ± 11.97

48.10± 10.89

Height

160.73± 6.36

149.00± 12.72

155.14 ±11.36

Weight

59.55 ±13.03

52.90± 16.89

56.38± 15.00

BMI

22.73± 4.78

23.30± 6.53

23.00± 5.54

Table 2: Distribution of types of head and neck cancer
and the different surgeires conducted in all patients in
the study.
Types of Head and Neck
cancers
Ca Parotid Gland

Number of
patients
3

% of
Distribution
14.28%

Ca Tongue

3

14.28%

Ca Throat

1

4.76%

Ca Cheek

1

4.76%

Ca Thyroid

2

9.52%

Ca Buccal Mucosa

9

42.85%

Posttest

45.81±10.62

Pretest

23.24±10.11

Posttest

43.57±14.08

-112.83

-8.7139

0.0001*

-87.5

-6.5185

0.0001*

*Level of significance pd < 0.05
Table 5: Comparison of Pretest and Posttest scores Of
All Components Of FACT-HNN ( Functional Assessment of
Cancer Therapy-Hean and neck) Questionnaire of all the
patients in the study.
Component
Physical Wellbeing
Social Wellbeing
Emotional Wellbeing
Functional Wellbeing
Additional Wellbeing

Time

Mean & SD

Pretest

20.34±2.64

Postest

15.05±2.99

Pretest

18.19±2.16

Posttest

22.10±3.25

Pretest

17.19±3.43

Posttest

16.14±2.97

Pretest

17.19±3.43

Posttest

16.14±2.97

Pretest

17.10±3.19

Posttest

19.76±2.83

% Of
Change

Paired student
“t” test

p-Value

26.34

8.7468

0.0001*

-21.47

-6.0353

0.0001*

6.09

1.4924

0.1512

-64.17

-9.0682

0.0001*

-15.6

-3.7653

0.0012*

*Level of significance pd < 0.05

The baseline data demonstrated a homogenous
sample with a mean age of 48.10 years. A total
Ca Lymph node
1
4.76%
of twenty one (21) patients completed the seven
Ca Lip
1
4.76%
Total
21
(07) days of intervention. Neck disability pain
Number of
% of
index and Vanderbilt head and neck symptom
Type of surgery conducted
patients
distribution
survey scores show a statistically significant
Parotidectomy
3
14.28%
reduction in the pre and post interventions with
Partial Glossectomy
2
9.52%
Mandibullectomy with total
the p value of 0.0001. Significant improvement
1
4.76%
glossectomy
in Quality of life was noted in all patients by the
Total Thyroidectomy
3
14.28%
FACT-HNN scores with p value of <0.05 for all
Hemithyroidectomy
1
4.76%
the domains i.e. physical (p=0.0001), social
Maxillectomy
1
4.76%
Mandibullectomy with Neck
(p= 0.0001) , functional wellbeing (p=0.0001) and
7
33.33%
dissection
additional concerns (p=0.0012) except for
Commando Surgery, composite
emotional wellbeing (p=0.1512) which did not
3
14.28%
resection and reconstruction
seem to show significance. Cervical ROM
Total
21
measurements were proved to be improved with
Ca= cancer
statistically significant changes from pre to post
Table 3: Comparison of pretest & posttest scores of Neck
Disability Index (NDI) and Vanderbilt HNN Symptom inetervention period (p=0.0001) in all the
directions i.e. flexion, extension, lateral flexion,
scores (VHNNSS) of all patients in the study.
left and right rotations.
Outcome
% Of
measures
NDI
VHNNSS

Time

Mean & SD

Pretest

47.05± 5.79

Posttest

37.71± 6.82

Pretest

222.76± 43.24

Posttest

165.31± 31.66

Change

Paired t P-Value

19.84

11.3369 0.0001*

20.04

9.7311

0.0001*

*Level of significance pd < 0.05
Int J Physiother Res 2018;6(5):2857-63.
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DISCUSSION
The present study evaluated the effect of
Proprioceptive Neuromuscular Facilitation (PNF)
neck pattern exercise on cervical ROM and
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Quality of life in 21 post-operative head and neck
cancer patients for a period of 7 days during their
stay in the hospital. The results of the present
study suggest that PNF reduces pain, enhances
the flexibility thus causing an improvement in
the restricted neck range of motion and the
Quality of life.
Head and neck cancer patients undergoing
various surgeries followed by reconstruction
have many acute and chronic complications. The
chronic complications involve the neck and
shoulder pain, dysfunction, stiffness, trismus etc.
Loss of motor innervations to the sternocleidomastoid and trapezius results in reduced mobility and strength of shoulder leading into reduced
cervical ROM. Rehabilitation of head and neck
cancer patients prevents and treats the complications arisen because of the surgical management and helps them restore physically,
emotionally and socially.15 PNF techniques have
been known to be effective for the functional
improvement as well as strengthen and stretch
the neck muscles [16].
The effectiveness of PNF and manual therapy
methods in cervical spine osteoarthritis
especially in the reducing pain and improving
functionality in everyday life was evaluated and
concluded that the PNF group showed greater
reduction in pain than the manual group along
with greater improvement in performing daily
activities such as sleeping, personal care,
travelling, work, recreation, lifting , walking and
standing that decreased the intensity and
frequency of pain [16]. PNF neck pattern
exercises were performed by chronic stroke
patients which showed to have a positive effect
on increasing the ability to control the trunk and
maintain balance [8].
However the present study did not include
truncal balance as an outcome measure. Lee JH
concluded that exercise programs that apply PNF
techniques can be said to be effective in
myofascial pain patients for improving function.17
An extensive clinical review stated that PNF
stretching may be more effective for immediate
gains in range of motion than other forms of
stretching [18].These studies are similar to the
results of the present study which demonstrated
significant improvement in the overall scores of
pain and ROM, head posture and Quality of life.
Int J Physiother Res 2018;6(5):2857-63.
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The effect of stabilization and PNF exercises on
cross-sectional area of deep cervical flexor
muscles in chronic non-specific neck pain
patients was evaluated using VAS and Neck
Disability Index. There was a significant
decrease observed in both the VAS and NDI
scores post intervention which proves to be
effective in reducing cervical pain and disability [19]. The Vanderbilt Head And Neck Symptom Survey was used to evaluate the several
symptoms including the oral ones in Head and
Neck cancer patients undergoing radiotherapy.
It presented good results for most of the
domains like swallowing solids, dry mouth,
mouth pain, mucous, voice pain and taste/
smell.20 The present study shows similar significant changes in the NDI and VHNSS scores post
intervention which can state that PNF exercises
can reduce pain, neck disability, associated
post-surgical oral complications, head and neck–
specific symptom burden and function loss.
Rehabilitation programs help resolve the problems experienced after surgery and psychological distress appearing in return to the society.
The effect of PNF technique program after
mastectomy in forty five (45) female breast
cancer patients having lymphedema was
observed which had shown significant decrease
in depression and anxiety during the initial
assessments but no significant improvement
after 4 weeks 21. The emotional well being
component of FACT-HNN which questions about
the depression and anxiety used in the present
study also showed the similar results of decline
in the scores and no significant improvement
compared to the other components of functional,
social, physical and additional concern components of the questionnaire.
The findings of the present study illustrates that
PNF can be used in an exercise protocol in
conjunction with conventional physiotherapy in
the rehabilitation process of Head and neck
cancer patients especially post-operative with
restriction of cervical motion, pain and psychological distress . This study can be considered
as the first interventional study to use PNF
technique to assess the improvement of
cervical restriction and Quality of life following
Head and neck cancer surgeries. Thus, it can
aid the concerned health care professionals to
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use this technique responsible in improving and
managing the distressing symptoms associated
with surgery and reconstruction.
PNF is a patient self-exercise method to move
within their ability without pain [16]. It is easy
to learn and perform in any stable position of
standing or sitting. However, the results of the
present study may not be generalized due to a
relatively small sample size and less duration
of intervention. The future scope will be to
include a study of a larger patient size with
multicentre trails and longer duration of intervention.
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ABSTRACT

ARTICLE HISTORY

Background: Migraine has been ranked as third most prevalent disorder and seventh highest cause of
disability. Coping up strategy is an emotional, intellectual and behavioural change that will help to
deal with stress, and each person has their unique way of coping up. There is scarcity of research in
the area of migraine disability and coping strategies acquired by the patients in early adult population.
This study is intended to assess correlation between migraine originated disability and coping strategies in early adult female population.
Methods: This study is a cross-sectional study with an open ended sample size of 88. Study was conducted in colleges under KAHER, Belagavi. Subjects were given self-report questionnaire for migraine
disability and coping strategy. Measurement tools were Migraine Disability Assessment Test and
Coping Strategy Inventory.
Results: There is a positive significant correlation between migraine disability and few primary scales
like cognitive reconstruction, wishful thinking, self-criticism, social withdrawal and secondary scales of
coping strategy like problem focussed disengagement and emotional focussed disengagement (p < .05).
Conclusions: The result showed that more the person is disabled, more disengaging behaviour from
the person/environment is seen.
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Introduction
Headache is considered as one of the most common disorders of nervous system. It has been listed as one of the top
10 disabilities worldwide [1,2]. About 50% of adult population worldwide is suffering from different types of headache
disorders among which 30% or more have migraine which
has been ranked as third most prevalent disorder and seventh highest cause of disability [1,3]. The prevalence of
migraine in Karnataka was 25.2%, which is high [4].
International Headache Society (IHS) has formed ‘The
International Classification of Headache Disorders’. It has classified migraine as one of the primary headache disorder [1,3].
Migraine is associated with a lot of triggering factors such as
hormonal changes, caffeine, smoking, motion sickness, different types of food, etc. The most precipitating factors being
weather changes, stress and menstruation [5].
Previous studies have proved that prevalence of migraine
is high among young female population due to the influence
of oestrogens hormone. It has also been reported that,
prevalence is more among adult female with early menarche
and migraine is even influenced by use of hormonal contraceptives and hormone replacement [6–9]. Obesity may
increase the risk or increase the frequency and severity of
migraine. It also increases the risk of progression of episodic
CONTACT Dhanya Thelakkad Mana
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migraine to chronic [6,10–12]. People with migraine have low
quality of life [2]. Migraine can lead to both physical and
emotional impairment with decreased performance in school,
college or work place [13,14]. This has led to people adopting various coping strategies to deal with it.
Coping up strategy is an emotional, intellectual and
behavioural change that will help to deal with stress, and
each person has their own unique way of coping up [15,16].
It consists of both behavioural and cognitive strategies so as
to deal with the changing environmental and internal stress
full events [17]. Previous studies on migraine have reported
that people cope up with migraine disability with medicine,
sleep, rest and some have used multiple coping strategies
[18]. Two widely used coping strategies are problem-oriented
and emotion-oriented techniques where, one will concentrate
on problem or stress and later will handle the distress [15].
That means, the problems can be between environmental
and personal interaction or it can be towards one’s own
emotional imbalance due to stressful encounter [19]. Female
migraine patients had high rate of emotional discharge tendency and they showed more acceptance or resignation
towards migraine issue [16]. There can be external and
internal strategies, where external includes finding solutions
from others when required and it shows good way of adaptation to the problem whereas internal strategies show poor
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adaptation towards the problem which can be denial of
problem or avoidance of situations, etc. [17]. Studies have
also shown that persons with migraine have personality
changes and will have rigid behaviour [19].
Migraine often leads to absence of work/school, reduced
productivity in school/work, and will cause direct and indirect
cost due to disability and affect one’s personal and social life.
As a result of this disorder, there will be negative impact
on one’s quality of life and it can be also an economic
burden to the country [20,21]. Numerous studies are done
to estimate the prevalence of migraine. But there is scarcity
of research in the area of disability caused by migraine and
normal copping strategies acquired by the patients to
deal with disability especially in early adult population.
Hence the present study is intended to assess correlation
between migraine originated disability and coping strategies
in early adult female population. Secondary objective of this
study is to determine the correlation between BMI and
migraine disability.

Materials and methods
Participants
This cross-sectional study was conducted on young female
population in a college setting under KAHER, Belagavi,
Karnataka. The study was approved by institutional ethical
committee, in accordance with declaration of Helsinki principles. One hundred and fifteen participants were explained
about the study. Participants were requested to fill the headache questionnaire, which helped in diagnosis of migraine.
BMI of each participant was recorded. Females, between 18
and 24 years of age willing to participate with self-reported
migraine, reconfirmed using headache questionnaire were
included in the present study. Exclusion criteria were participants with other types of headache, history of traumatic
head injuries, referred pain from neck, any pathology in head
and neck that causes headache, participants not present for
any reason at the time of data collection. Twenty seven students were excluded based on inclusion and exclusion criteria. A written informed consent was obtained from all the
participants included in the study and were requested to fill
MIDAS questionnaire which assesses the migraine disability
and Coping Strategy Inventory (CSI), which assesses the coping strategy used by the participants. Collected data were
analysed at the end of the study.

Measurement tools
Migraine Disability Assessment Test (MIDAS)
It is a standardised questionnaire to assess impact of
migraine on daily life. MIDAS includes various questions
referring to the impact of migraine in three activity domains:
work/school, housework, social and leisure activities – all
these are evaluated for the preceding 3 months. It classifies
migraine originated disability into little or no disability, mild
disability, moderate disability and severe disability according
to the scores obtained. Reliability of this tool is 0.8 which
indicates good [22].

Figure 1. Disability according to MIDAS.

Coping Strategy Inventory
It is a scale which is designed to assess cognitive and behavioural components in response to a specific stressor. It is a
72-item self-report questionnaire designed to assess coping
thoughts and behaviours in response to specific stressful situation. Participants are asked to think about migraine event
and respond to 72 questions in a five-item Likert format.
There are primary, secondary and tertiary subscales.
Reliability of the scale is 0.83 which is good [19].
Data analysis
In this cross-sectional study, Karl Pearson correlation coefficient method was used to assess correlation between MIDAS
with CSI. Mean ± SD was used for demographic data. Each
item of CSI was analysed by Karl Pearson method with
MIDAS. Correlation between MIDAS and BMI was assessed
using Karl Pearson coefficient. Association of age group and
MIDAS was assessed using chi-square test. Statistical significance was defined at 5% level and analyses were carried out
using IBM SPSS software, version 19 (Armonk, NY).

Results
Data of total of 88 participants were analysed in this study,
with mean age group of 21.33 (SD 2.04) years. Out of the
total participants, 47.73% had mild disability (Figure 1).
Positive significant correlation was seen in few primary scales
of CSI like cognitive reconstruction, wishful thinking, self-criticism and social withdrawal with p value less than .05.
Secondary scales of CSI, like problem focussed disengagement and emotional focussed disengagement also showed a
positive correlation with p value less than .05 (Table 1).
Correlation between BMI and MIDAS was found to be statistically not significant (r ¼ 0.0551, p>.05) (Table 2).

Discussion
The present study was aimed to determine the correlation
between migraine originated disability and coping strategy.
The result of present study revealed that greater percentage
of people had mild disability. Most of them continued their
work and attended college but with reduced efficiency and
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Table 1. Correlations between MIDAS with Coping Strategy Inventory and its
component scores.
Correlations between MIDAS scores
Variables
Coping Strategy Inventory
Problem solving
Cognitive restructuring
Express emotions
Social support
Problem avoidance
Wishful thinking
Self-criticism
Social withdrawal
Problem focussed engagement
Emotion focussed engagement
Problem focussed disengagement
Emotion focussed disengagements
p < .05.

r value

t value

0.369
0.082
0.269
0.119
0.024
0.183
0.257
0.349
0.393
0.185
0.096
0.278
0.421

3.687
0.770
2.594
1.115
0.225
1.731
2.471
3.459
3.968
1.751
0.897
2.683
4.306

p value
.0004
.4430
.0111
.2677
.8223
.0869
.0154
.0008
.0001
.0834
.3720
.0087
.0001

Table 2. Correlations between BMI with MIDAS scores.
BMI
Variables
MIDAS score

r value

t value

p value

0.055

0.511

.610

Table 3. Association between age groups MIDAS grades.
MIDAS grade
Little or no disability
Mild disability
Moderate disability
Severe disability
Total

20 years (%) 21–23 years (%) 24 years (%) Total
8
16
3
1
28

(36.36)
(38.10
(15.79)
(20)
(31.82)

11
20
14
2
47

(50)
(47.62)
(73.68)
(40)
(53.41)

3
6
2
2
13

(13.64)
(14.29)
(10.53)
(40)
(14.77)

22
42
19
5
88

had low quality of life. Since majority of participants were
college students, this condition has affected their studies and
most of them were dependent on medicines. In accordance
with previous study, many people live with a fear, that
migraine may disrupt their quality of life and work efficiency [23].
Highest number of participants had moderate disability,
owing to more stress due to academic work. Also stress of
looking for a job might have increased the migraine intensity
and frequency (Table 3).
A study by Koellner et al. has shown that debilitating
behaviour is associated with migraine, in which the severity
of the situation is enhanced several folds and thoughts about
the worst possible negative consequence of the situation
[19]. Participants with migraine had more of disengaging
behaviour and negative thinking like self-criticism, social
withdrawal, etc. which was the main finding of the present
study, which is supporting the findings of previous studies
[19,24]. These coping strategies are related to high migraine
related disability. Participants in the present study always
hoped that situation would change.
Very few participants did not show any correlation for the
disengaging behaviour. These participants may have used
effective coping strategies like problem focussed engagement and emotional focussed engagement and are leading a
normal life. Although problem avoidance is a component of
disengaging behaviour, it did not show any significant difference in this study. It might be because of severity of pain
and other stress factors which might have increased their
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anxiety and depression. Hence they could not avoid
the problem.
The study result shows the influence of psychological factors in migraine and how it is contributing to headache
chronicity. This study thus supports the importance of behavioural therapy in management of migraine. There are two
types of coping behaviour strategies one is positive, which
includes active strategies such as relaxation, stress management and planning and other one is palliative, indicating
passive/avoidant strategies, such as avoiding perceived triggers and isolation. Palliative strategy is very useful in
migraine patients but prolonged isolation should also be
avoided [23].
Clinical implications of study are that, coping strategies
can be taught to patients with migraine in initial phase so
that, on a long-term basis, even if the patient present with
initial symptoms of migraine, instead of giving up or having
a inflexible behaviour, the patient will try to cope up with it
and thereby leading to better quality of life.
The secondary objective of the study was to correlate
migraine disability and BMI and the result shows that there is
no correlation; this opposes some previous studies where it
has stated that obesity may increase risk or increase frequency and severity of migraine. This disagreement might be
due to small sample size.
This study was performed on young female population,
which is the most productive period of their life. If they show
more of disengaging behaviour, it will affect their social life
which results in stress and that in turn increase the frequency and intensity of migraine.

Limitations of study
This study was conducted on a small sample size so results
cannot be generalised.

Future scope
Since there was no gender comparison, it is beyond the
scope of present study to know the coping strategy in males.
Hence, in future, a comparative study with intervention can
be carried out.

Conclusions
The study demonstrates that the persons with high migraine
disability have more emotional and problem focussed disengagement. It is also obvious that even though there is selfawareness about migraine, treatment is not focussed upon. It
is suggested by the authors that along with pharmacological
interventions, it may be important to consider behavioural
therapy to learn the positive strategies in coping up
with migraine.
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AB ST RA CT
Police constables are more prone to musculoskeletal problems which lead to reduced work
efficiency because of their work demands. Lower limb pain, tightness and fatigue are major
issues of physical health for police constables who require long standing period. Therefore,
immediate effect of dry needling was done in police constables with gastrocnemius
gastrocnemius-soleus
muscle pain. 58 subjects were included
ded based on inclusion and exclusion criteria. Visual
analogue scale, pressure pain threshold and calf stretch test was used as an outcome
measures. Analysis was done by dependent t test and Wilcoxon matched pair test. VAS,
pressure pain threshold and calf stretch test showed significant effect post
post-treatment. Pain
was reduced significantly on VAS than pain pressure threshold and flexibility of
gastrocnemius-soleus
soleus muscle. Study concluded that dry needling is effective in police
constables with gastrocnemius-soleus
soleus muscle to reduce pain and increase flexibility.

Copyright©2018 Santosh Metgud et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Police officers belong to a category of workers who are
exposed to physically challenging stressful conditions with a
heavy workload. Depression, stress and musculoskeletal
disorders are common causes of their workplace conditions.
Lower limbs and back are the common regions for
musculoskeletal disorders in police constables1. Long period of
standing position may lead to discomfort and muscle fatigue
causing decrease work performance and efficiency. Static
contraction
ction occurs particularly in back and legs in prolonged
standing, thus resulting in diminished function of calf
muscles2. Prevalence of gastrocnemius-soleus
soleus muscle pain was
about 26.1% and 72.8% for more than 1 year in Korean police
constables3.
According to Janda’s approach muscle tightness causes
functional imbalance. Muscle tightness leads dominating
movement pattern and inhibits the action of antagonists which
causes poor posture, overuse of shortened muscles and
weakness. Overactivity of shortened muscles
musc
leads to
formation of myofascial trigger points4. Trigger points have
detrimental effects on people’s social and work related
activities with a significant impact on quality of life, causing
pain and fuctional disability5.

A myofascial trigger point is de
deﬁned as a “hyperirritable” spot
in skeletal muscle that is associated with a hypersensitive
palpable nodule in a taut band
nd which has characteristic referred
pain, tenderness at spot, motor dysfunction, and autonomic
phenomena6. Previous studies indicated that 30
30-85%
musculoskeletal pain is occurred due to trigger points7.
Numerousnon-invasive
invasive methods like stretching, ischem
ischemic
compression, laser therapy, acupressure, ultrasound and
pharmacological treatments have been used to reduce the
decrease muscluloskelatal pain. But no treatment was found to
be solely effective in management of pain. Another way to
treat the muscular pain
in can be minimally invasive acupuncture
technique ‘Dry needling’ which can be defined as “skilled
intervention using a thin needle to penetrate the skin that
stimulates trigger points, muscle and connective tissue for the
management of musculoskeletal pai
pain disorders7. Dry needling
provides a mechanical localized stretch tothe shortened
sarcomeres and contracted cytoskeletal structures within the
trigger points which allows sarcomereto resume its resting
length by reducing the degree ofoverlap between actin and
myosin filaments8.

Simons et al proposed that the
he presence of myofascial trigger
points (MTrPs) might be the cause of soft tissue muscular
pain5.

Muscle tightness and pain are common symptoms in lower leg
in police constables because of their working conditions4.
Visual Analogue Scale is the most reliable and valid method
used to check the pain intensity, in which 10cm horiz
horizontal line
is drawn indicating 0 means ‘no pain and 10 means ‘maximum
pain’9.
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Pressure pain threshold (PPT) is defined as the minimal
amount of pressure that produces pain. A simple handheld
pressure algometer (PA) with a spring is commonly used,
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although more sophisticated electrical devices with a strain or
pneumatic pressure gauge have been developed. Pressure of
10N/s id used to check the pain threshold at myofascial trigger
points10.

Pre and post treatment measurements were obtained for pain
using visuall analogue scale, pressure pain threshold using
pressure algometer and flexibility by calf stretch test in
gastrocnemius-soleus muscle.

Calf stretch test is also called as ‘knee to wall test’ which
whi uses
measurement tape as a tool. Subject is asked to stand near the
wall and touch the knee of leg front without raising heel of
behind leg from the ground and measurement is taken.

Dry needling as a treatment was given on gastrocnemmius
gastrocnemmiussoleus muscle trigger points. Subject was in prone lying
position with area treated exposed and cleaned. Then
identification of trigger point was done by palpation and
needle size of 25mm were inserted in the direction of gripping
fingers on trigger point by holding the gastrocnemius
gastrocnemius-soleus
muscle. After 5-10 minutes
nutes needle were removed as it was
inserted and immediately after treatment outcome measures for
pain and flexibility were obtained.

There can be paucity in literature of gastrocnemius-soleus
gastrocnemius
muscle pain
ain and flexibility in police constables which is one of
the most common musculoskeletal disorders in police
constables. Studies on Korean and Iran police constables states
the gastrocnemius-soleus
soleus muscle pain is common
musculoskeletal disorder in police constables.
nstables. There is paucity
of less literature on Indian population. Therefore, this study is
intended to evaluate immediate effect of dry needling on
gastrocnemius-soleus
soleus muscle pain and flexibility in police
constables.

MATERIALS AND METHOD
Pre-post
post experimental study design was conducted on 58
police constables through non-probablity
probablity design for a period of
6 months. Both male and female police constables willing to
take part in study of age 30-45
45 years from various police
stations and training
ng centers, belgavi were included for the
study. Subjects with needle phobia, diagnosed with peripheral
vascular diseases, having acute infection, ulcers and fever and
allergic to metals were excluded from the study.

RESULT
The present study was carried out to evaluate the immediate
effect of dry needling on gastrocnemius
gastrocnemius-soleus muscle pain
and flexibility in police constables. Total 58 police constables
were included in study where more number of males was
present than females with homogeneity of mean age in
baseline (figure 1)(Table1). Statistical analysis was done using
SPSS 21 software.
are. Table 2 shows the significant difference
between pre-treatment
treatment and post
post-treatment values of VAS.
Table 3 shows no significant difference between pre
pre-treatment
and post-treatment
treatment values of PPT. Table 4 shows the
significant difference in pre
pre-treatment and post-treatment
values of calf stretch test.
Figure: Distribution of male and females in the
study

Outcome Measures
Visual Analogue Scale
It is the horizontal 10 cm line with word anchors at the
extremes, such as ‘no pain’ on one end and ‘worst pain’ that
patient can imagine on the other end. According to the pain
intensity subject mark on the line.Reliability of this scale is:
ICC= 0.71-0.94.

Female
39.66%

Male
60.34%

Pain Pressure Threshold
Pressure pain threshold (PPT) is defined as the minimal
amount of pressure that produces pain. A simple handheld
pressure algometer (PA) with a spring is commonly used. The
PA is placed perpendicular to the tissue surface and
an pressure
applied steadily at a constant rate. Ideally compression should
be performed slowly enough to allow the subject time to react
when pain is felt. The most commonly used surface area of
probes is 0.5 or 1 cm2. Reliability: ICC= 0.43 to 0.94.

Figure 1 Distribution of male and females in the study.

Table 1 Distribution of male aand females with mean and SD
Gender
Male
Female
Total

Calf Stretch Test

Number
35
23
58

%
60.34
39.66
100.00

Mean
38.03
38.04
38.03

SD
5.12
5.07
5.05

Table 2 Comparison of VAS pre and post treatment.

Subjects are asked to stand near wall with distance. Tested leg
should be behind and another leg in front. Ask the subject to
touch the wall with front knee and measure the distance
between behind leg and wall. After the intervention same
sam
procedure will be performed and distance will be measured.
Procedure
Ethical clearance was obtained from the institutional Ethical
Committee (IEC). The study protocol was explained to the
subjects in their vernacular language. Participants were
included
d according to inclusion and exclusion criteria. Subjects
were recruited from various police stations and training centres
in belgavi. Demographic details of each subject were recorded.

Pre-test
Post-test

Mean

SD

5.97
2.93

2.01
1.77

% of
change

P-value

50.81

0.0001*

*p < 0.05

Table 3 Comparison of Pain pressure threshold (Kg/cm2) pre
and post treatment.
Pretest
Posttest

*p < 0.05

10665

Mean
2.07
2.09

SD
0.72
0.72

% of change

P-value

-1.00

0.7927

Immediate Effect of Dry Needling in Gastrocnemius-Soleus Muscle on Pain And Flexibility: Pre-Post Experimental Study
Table 4 Comparison of Calf stretch test (cm) pre and post
treatment.

Pretest
Posttest

Mean

SD

26.11
26.51

3.71
3.59

Limitations of this study can be the small sample size, absence
of control group. Follow up can be taken in further studies.

% of
change

P-value

Acknowlegdement

-1.52

0.0001*

The authors would like to thank police officers, Belagavi,
Karnataka, India and KAHER institute of physiotherapy for
supporting.

*p < 0.05
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Abstract

flexion scores in case of Northwick Park neck pain

Background: In the modern society neck pain is a major

questionnaire is statistically significant (p=0.0313), But

problem, which frequently becomes chronic and/or

there was no statistical difference in male and female

recurring. According to a systemic review the overall

components.

prevalence of neck pain in general population ranged

Conclusion: There is no significant difference in

between 0.4% - 86.8%. To determine subject’s ability to

cervicocephalic kinesthetic sensibility using beam of light

return their head to a predetermined position without

and universal goniometer in subjects with chronic neck

visual cues after they have moved, the cervicocephalic

pain.

kinesthetic sensibility test has been used.

Keywords: chronic neck pain, cervicocephalic kinesthetic

Methodology: Twenty – nine subjects were screened aged

sensibility, proprioception.

40 – 60 years. 26 subjects having chronic neck pain were

Introduction

recruited in the study. Neck range of motion and pain was

In the modern society neck pain is a major problem, which

assessed using universal goniometer and visual analog

frequently becomes chronic and/or recurring.

scale (VAS) respectively. Subjects were given Northwick

International Association for the Study of Pain defines

Park neck pain questionnaire for perception of individual

pain as “an unpleasant sensory and emotional experience

concerning pain and ability to manage in everyday life.

associated with actual or potential tissue damage or

The subjects were measured for repositioning error by the

described in terms of such damage”.[2]

cervicocephalic kinesthetic sensibility test using beam of

According to a systemic review the overall prevalence of

light and universal goniometer.

neck pain in general population ranged between 0.4% -

Results: Independent t test showed there is statistical

86.8%. The prevalence is higher in women, high –

difference in the male and female error with beam of light

economic countries and urban areas compared with low –

in case of cervical flexion (p=0.0019). The correlation

and middle – income countries and rural areas.[3] A study

between error with beam of light with left cervical lateral

reported high (43.4%) one – year prevalence of neck pain
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among group C desk job workers at tertiary care hospital

comparison with age and gender matched normal

in New Delhi. Software professionals in metro cities like

subjects.[11]

Chennai, Hyderabad, Bangalore and Coimbatore reported

There are limited information available about impaired

higher prevalence of work related neck pain.[4]

cervicocephalic kinesthetic sensibility in middle – aged

To determine subject’s ability to return their head to a

adults, despite the high prevalence of non – traumatic neck

predetermined position without visual cues after they have

pain in middle – aged adults.

moved, the cervicocephalic kinesthetic sensibility test has

There is a paucity of evidence in Indian population on

been used.1 There are limited information available about

cervicocephalic kinesthetic sensibility in chronic cervical

impaired cervicocephalic kinesthetic sensibility in middle

pain subjects, and hence the need to do this study.

– aged adults,

Methodology
The data for the present study was collected from tertiary

There is uncertainty in the pathogenesis of chronic non –

health care hospital, Belagavi, Karnataka, India. This

traumatic neck pain. There is no significant relationship

study was a cross – sectional study. The data was

between the degree of structural pathology and cervical

collected for a duration of 3 months. 26 subjects were

neck pain as reported by several investigators. The proper

recruited in this study. The inclusion criteria was subjects

function of the head – neck system depends on the

with age group of 40 – 60 years having chronic neck pain

proprioceptive information provided from receptors in the

more than 3 months. Subjects were excluded from the

zygapophyseal joints and small intrinsic muscle has been

study for any of the following reasons: if the onset of pain

illustrated. Through the activation of mechanoreceptors

was after an episode of trauma or history of any cervical

and muscle spindle system, proprioception, including joint

injury, subjects with congenital, malignancy, autoimmune

positioning sense, protects the joint by regulating joint

and neurological conditions involving cervical spine and

stiffness.

[5]

any vestibular impairment demonstrated by vertigo,

Various studies have been done to evaluate the relation

dizziness, or motor imbalance. The outcome measures

between neck pain and cervicocephalic kinesthetic

used in this study were Visual analog scale (VAS), Range

sensibility.

of motion using universal goniometer, Northwick Park

Cervicocephalic kinesthetic sensibility in patients with

neck pain questionnaire and cervicocephalic kinesthetic

chronic, non-traumatic cervical spine pain show little

sensibility using beam of light and goniometer. Ethical

impairment of cervicocephalic kinesthetic sensibility. But

clearance was obtained from the Institutional Ethical

results of the study were controversial with studies of

committee. Subjects were screened based on the

chronic cervical pain patients. Also the origin of cervical

inclusion

pain in the study was not focused. [10]

enrollment to the study and Informed consent was

Comparison was done between cervical spondylosis (with

taken before considering the subjects into the study.

radiculopathy) subjects and normal individuals to check

The study protocol was explained to the subjects in

the proprioceptive reposition errors in Manipal, India

their vernacular language. Demographic details of each

which concluded cervical proprioceptive reposition errors

subjects were recorded. Neck range of motion was

are increased in subjects with cervical spondylosis in

assessed using universal goniometer and pain was

and

exclusion

criteria

prior

to

their

assessed using visual analogue scale (VAS). Subjects
© 2018 IJMSIR, All Rights Reserved
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[5]
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were given Northwick Park neck pain questionnaire for

Acccording to the independent t test, there is a statistical

perception of individual concerning pain and ability to

difference in the male and female error with beam of light

manage in everyday life.

(p=0.0019) in case of cervical flexion variable in which

Cervicocephalic kinesthetic sensibility using beam of

males have shown more error. (Table 1)

light

Table 1: Comparison of male and females with mean of

The subjects were asked to sit upright in a chair with a

Error with beam of light (in cms) scores by independent t

backrest, instructed to face the target straight ahead.

test.

Vision was occluded by blind fold. Subjects first hold
the head in neutral head position. A beam of light was
adjusted on subject’s head and the subject were asked
to do movements in sagittal, transverse and frontal
plane. The head was maintained at target position for 3
second and again asked to held in neutral head position
for 3 seconds. Average of 3 readings will be taken in
each plane.
Cervicocephalic kinesthetic sensibility using universal
goniometer
The subjects were asked to sit upright on a chair with a
backrest, vision was occluded by blind fold. A
universal goniometer was adjusted on subject’s head.
Head to neutral head position and head to target
repositioning test was measured in degrees. For
cervical rotation, subjects were lying on the plinth.

The correlation between error with beam of light with left
cervical lateral flexion scores using Karl Pearson’s
correlation coefficient method in case of Northwick Park
neck

pain

questionnaire

is

statistically

significant

(p=0.0313). (Table 2)
Table 2: Correlation between Northwick park neck pain
with other parameters scores by Karl Pearson’s correlation
coefficient method

Vision was occluded by blind fold. A universal
goniometer was adjusted on subject’s head. Head to
neutral head position and head to target repositioning
test was measured in degrees.
Results
Statistical analysis of the present study was done using
Statistical Package for the Social Sciences (SPSS) version

Correlation between range of motion with error with beam

Pearson’s correlation coefficient method was used to

of light score was done using Karl Pearson’s correlation

check the correlation between the parameters.

coefficient method which suggested that there is partial

There was no statistical difference in the male and female

correlation

mean age and body mass index (BMI) scores (p=0.7697,

extension (r=0.4132, r=0.4238). There is a strong

p=0.3274) according to the independent t test.
© 2018 IJMSIR, All Rights Reserved
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cervical

flexion

and

cervical
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used for comparison between male and female and Karl
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correlation between cervical rotation and lateral flexion

chronic non – traumatic neck pain, we found a statistical

(r=-0.6977, r=-0.7586). (Table 3)

difference in head repositioning error. [10]

Table 3: Correlation between Ranges of motion (in

The method we used to assess cervicocephalic kinesthetic

degrees) with Error with beam of light (in cms) scores by

sensibility was similar to a previous study where we asked

Karl Pearson’s correlation coefficient method

the subjects to perform a maximum movement they can
instead of maximal amplitude head movement and our
results were similar to the previous study, the subjects
experienced a sharp increase in pain at the end ROM.
The active movement components involved in the
repositioning error requires the activation of dorsal and
ventral neck muscles at various layers. The muscle spindle
significantly contribute to the sense of body position, this
study results probably indicate decrease of muscle spindle
function as age increases in middle aged adults.[5,12,13]

There was no statistical difference of male and female
with mean age, BMI, visual analog score (VAS), range of
motion (ROM), Northwick Park neck pain questionnaire.
Graph 1: Comparison between the two methods that is
using n=beam of light and universal goniometer.

The procedure involved head in space information from
vestibular system and head on trunk proprioceptive
information from the cervical spine mechanoreceptors. As
no speed guidelines were given amid our testing
technique, the likelihood exists we didn't locate any
important distinction on the grounds that the active
movements were led too quickly.[10]
There was a tendency for the subjects to overshoot the
target position, as evidenced by greater positional errors
during repositioning from both flexed and extended
positions to neutral position. Thus, the overshooting
phenomenon

in

present

study

indicates

decreased

proprioceptive afferent inputs.

where the repositioning error is greater in cervical flexion

The present study focused on cervicocephalic kinesthetic

in middle – aged subjects.

sensibility in chronic neck pain patients using beam of

Conclusion

light and universal goniometer. The subjects were

There is no significant difference in cervicocephalic

examined for their ability to return the head to a straight

kinesthetic sensibility in subjects with chronic neck pain

ahead position after an active movement away from that

using beam of light and universal goniometer.

point. This method is used in various studies. The result

Limitation and Future scope

from our study are comparable with a study involving

In the present study only chronic neck pain subjects were
included irrespective of any other underlying pathologies

© 2018 IJMSIR, All Rights Reserved
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Our study results are in accordance with C.C Teng et al
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which could have affected the results. In future studies,

Northwick Park neck pain questionnaire, and problem

different pathological neck pain can be considered and can

elicitation

be assessed and treated for the same.

associated with whiplash-associated disorders. Pain.
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EFFECT OF A STRUCTURED PHYSICAL ACTIVITY ON ACADEMIC
PERFORMANCE IN 10-15 YEAR OLD CHILDREN OF BELAGAVI CITY
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1

ABSTRACT
Background: According to WHO, Physical Activity (PA) is defined as “Any bodily movements produced by skeletal
muscles that requires energy expenditure”. Reducing sedentary behavior and promoting regular participation in
physical activity among children is the main goal to prevent various health conditions. Health benefits of regular
physical exercises are widely acknowledged, yet physical education classes in schools are considered as extracurricular activity. Physical activity is beneficial for overall physical, social and academic performance of
children.
Aim: To evaluate the relationship between structured physical activity and academic performance among 10-15
year old school children.
Methodology: 100 school going children of 6th, 7th and 9th grades (mean age=13.5 years) were randomized and
administered a structured physical activity program consisting of 5 minutes of warm-up and cool down and 20
minutes of exercise. The program was given on 3 non-consecutive days for 2 weeks consecutively. For evaluating
academic achievement (AA), Wechsler Intelligence Scale for Children (WISC) test; 4th edition Indian adaptation
was administered in addition to the academic grades of the last conducted exam.
Results: Results showed larger statistical difference in Picture Completion component of WISC, compared to
Picture arrangement, Block design, Object assembly, Coding and Mazes components. Some children also showed
improvement in the grades in the subsequent exam/test conducted at school.
Conclusion: A structured physical activity program (PA) for school going children may be beneficial in improving
the academic performance.
KEY WORDS: Physical activity, academic achievement, school children, exercise, WISC
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INTRODUCTION
According to WHO, Physical Activity (PA) is
defined as “Any bodily movements produced by
skeletal muscles that requires energy expenditure” [1]. Reducing sedentary behavior and
promoting regular participation in physical
activity among children is the main goal to
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prevent various health conditions [2].
Very few, school-age children or adolescents
meet the recommendations for 1 hour of moderate-vigorous intensity physical activity (MVPA)
daily [3]. Daily physical education (PE) class for
an hour may provide the opportunity for children
to meet Healthy People 2010 guidelines for
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physical activity [3]. Many school districts, however, are reducing PE requirements, and some
are eliminating programs. The percentage of
schools requiring physical education in each
grade decreases from approximately 50% in
grades 1–5, to 25% in grade 8, to only 5% in
grade 12 [4]. Daily participation in PE among
high school youth at the national level is 29.1%,
and participation declines as students progress
through grades 9 (42.1%), 10 (30.4%), 11
(20.0%), and 12 (20.1%) [21]. According to
Indian statistics, children are more physically
active [Chennai (64.8 %) and Goa (67.3 %) ] here
compared to children in Matlab and Bangladesh
(37 %) [5].
The World Health Organization (WHO) recommends 1 hour of moderate to vigorous physical
activity for children everyday [4]. Sedentary activity less than 2 hour per day is not beneficial
for physical, social and academic performance
of children [6]. ‘Active travel to school’ such as
walking and cycling (versus use of motorized
transport) improves cardiovascular fitness and
thus is recommended as well [7].
Health benefits of regular physical exercises are
widely acknowledged, yet PE classes in schools
these days are considered as an extracurricular
activity [2]. In an effort to increase the students’
academic achievements (AA), PE classes are
being replaced with other classes [7]. Inspite of
replacing the PE classes, there is no evidence
which states that doing this will improve the
physical achievement [3]. According to WHO,
Academic Achievement (AA) is defined as “the
extent to which a student, teacher or institution
has achieved their educational goals, commonly
measured by examination or by continuous
assessment (i.e. grades, percentage)” [1].
There are various standardized methods of
formally testing the Intelligent Quotient (IQ) of
the children, some of which have been adopted
for Indian Children. Wechsler Intelligence Scale
for Children (WISC)-fourth edition (WISC-IVINDIA)
is one such scale used for the children between
5 years to 15 years 11 months of age. It
consists of Verbal tests and Performance tests.
Verbal tests include General information,
General comprehension, Arithmetic, Similarities
and Vocabulary. Performance tests consist of
Picture Completion, Picture arrangement, Block
Int J Physiother Res 2018;6(5):2840-47.
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design, Object assembly and Coding (Mazes).
Internal consistency coefficients across the nine
age groups were 0.95–0.96 for the FSIQ and
ranged from 0.85 to 0.96 for index scores and
from 0.71 to 0.95 for the subtest scores [8].
Normative values for all age groups is also available for the same.
Although physical education programs can be
justified on the basis of their health problems
alone, it is also important to understand any
effects it has on academic achievement [9]. PA
is a vital component in students’ academic success. Growing expanse of literature documents
multiple physical and mental health benefits of
physical activity in young people as well as
adults [23].
From the past decade, mandates of the Federal
‘No Child Left Behind Act’ have placed major
emphasis on child’s test performance and have
indirectly reduced their opportunities to engage
in physical activities [11]. However, as there is
evidence that PE has a direct positive effect on
important educational domains such as reading
and mathematics, it could be argued that PE is
not extracurricular [9].
There have been studies to evaluate the long
term effects of PA in children which found that
compliance to the activity program was difficult.
The Western results cannot be considered in our
children due to the differences in culture and
education system. Literature regarding association of PA and academic performance is sparse
in Indian population. The Indian literature is
conflicting in terms of effectiveness of PA on
academic performance. Therefore, there arises
a need to evaluate the effect of short term PA
program on academic performance in order to
bridge this gap.
Our study aimed to evaluate the relationship
between a structured physical activity program
and academic performance among 10-15 year
old school going children using the Indian
adaptation of WISC-4th edition and academic
grades/percentage in consecutive school exams
as the outcome measure.
METHODOLOGY
Study design : Study was designed as a single
group pre-post experimental type.
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Study participants : The Institutional Ethical
Committee approved the study protocol following which necessary permission was taken from
the competent school authorities for enrollment
of the students. Parental assent was also taken
from the children found suitable for the study.
100 children attending regular school in the age
group of 10-15 years were recruited (30 in the
12 year group, 30 in 13 year group, 21 in 14 year
group and 19 in 15 year group). The recruitment
of participants was done through a 2 stage
probability sampling design.
First stage involved the selection of schools
which were chosen on a probability proportional
to the enrollment number of students aged
between 10-15 years. Eligible schools were
listed in an ascending postal code order to
ensure good geographical distribution and were
selected using a random start, constant interval procedure. 5 schools were selected, out of
which 2 refused permission and hence were
replaced with 2 others from the sampling frame.
The second stage of sampling consisted of
random selection of 20 boys and girls in each
group from each school. The sampling frame for
this was the enrollment list provided by each
school; consisting of name, gender, grade and
age of all the students in the school.
Children with history of a) Recent injury/illness
in past 3 months, b) Known physical disability/
locomotor disorders, c) Known neurological
condition affecting higher functions, and d)
Known contraindications for physical activity
were excluded.
Measures / instrumentation :
Wechsler Intelligence Scale for Children
(WISC): Indian adaptation (4th edition) of the
WISC was used to evaluate academic performance of the children. Children were administered the test items and time taken for each task
was noted and compared with the normative
values before and after the 2 week intervention
program.
Performance tests administered included the
following.
1)Picture Completion – Child was shown various pictures on the card and asked to identify
the missing parts. Number of attempts taken by
the child to identify the missing part were noted
Int J Physiother Res 2018;6(5):2840-47.
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and scored accordingly.
2)Picture Arrangement – Child was given few
cards and asked to put it together in a sequence,
example- first the head of the dog, then the body
and lastly the tail. Time taken to arrange the
picture was noted and compared.
3)Block Design – Here the child was presented
4-6 blocks and asked to arrange the same as
shown to him/her. Time taken to complete the
block design was noted and compared with the
standardized values.
4)Object Assembly – Child was shown a
picture, and then asked to arrange each item.
Time and the sequence of the arranged item was
noted and compared with standardized values.
5)Mazes – In this, the child was given a maze
and a pencil, and asked to form a path out, without lifting the pencil. Overlapping and pencil lifting was noted and scoring done accordingly.
6)Coding – Child was given numbers from 1-20
with various codes assigned to each number. He/
she was given 2 minutes to complete the given
codes. Number of correct attempt codes were
counted and scoring done accordingly.
The academic grades or percentage on the last
conducted school exam were noted for each
child.
Procedure: Demographic details of each child
was noted which included name, age, gender,
school name, class studying and their grade or
percentage on the previous exam. A 3 part self
prepared questionnaire regarding PA and academic performance was administered to each
child regarding the child, the parent and their
respective class teachers to answer.
Wechsler Intelligence Scale for Children (WISC)
- fourth edition (WISC-IVINDIA) was administered
to each child in a testing room in their respective schools.
Physical activity (PA) program was conducted
every alternate day for 2 consecutive weeks with
each session being conducted at the same time
of the day.
A session of PA lasted 30 minutes with 5
minutes warm up, 20 minutes exercise and 5
minutes cool down. Exercises were performed
under the supervision of investigator, with the
children in groups of 5-10 each.
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Warm up exercises included with 10 repetitions
/session of Arm circles, Hand slaps, Arms overhead, Shoulder rotation, Trunk side bents, Trunk
rotations, Lunge walk, Lateral shuffle, Straight
leg march, Walking at normal pace for 2 minutes.
Exercise program consisted of 10-15 rounds /
session of Shuttle run 10m, Vertical jumps and
Full squats.
Cool Down included 10 repetitions /session of
Head tilts, Shoulder shrugs, Pelvic rotation, Heel
raises, Spot marching and Breathing exercises
It also included walking at slow pace for 2 minutes
Data Analysis: Statistical analysis was performed using SPSS 21 statistical package.
Microsoft Excel and Word 2010 was used to
generate graphs and tables. Data was evaluated
using Wilcoxon matched pair test (non-parametric test) as the difference in scores of pretest to
posttest of all components of WISC did not
follow a normal distribution curve. Wilcoxon
matched pair test was also used to find the
interclass difference for each of the components
separately.
Descriptive statistics was expressed as mean
± standard deviation for the continuous variables
in terms of number of participants and percentage for the categorical variable. Normality of
change or difference of scores from pretest to
posttest of all the components individually was
calculated by Kolmogorov Simonov test.
Spearman’s rank correlation coefficient was used
to find Correlation of pretest and posttest
academic performance scores with other variables and also to determine any differences in
academic achievement as a function of level of
physical activity. Level of significance was
considered as p<0.005.

RESULTS
In the current study, 30 participants each of 12
and 13 years, 21 participants of 14 years and 19
participants of 15 years were included. The mean
age of participants was 13.5 ± 1.29 years. 59 of
the 100 participants were males and 49 were
females. The demographic and clinical characteristics of the participants are depicted in
Table1.
Results suggest statistically significant
differences between pre and post scores of IQ,
picture completion, picture arrangement and
block design (p<0.005) wherein the highest
change was noted in the picture completion
scores (table 2).
Wilcoxon matched pair test showed statistically
significant changes for Object assembly,
Coding, Mazes as well as for Academic
Performance (p<0.005) (table-3) Because
performance curves for most of the motor performance tests are similar during childhood, data
for boys and girls were combined in this study.
Table 1: Demographic characteristics of participants.
No

%

6th

13

13

th

50

50

th

9
Age in years

37

37

12

30

30

13

30

30

14

21

21

15

19

19

Male

59

59

Female

41

41

Total

100

100

Class studying
7

Gender

Table 2: Means and standard deviations for IQ scores, picture completion, pictue arrangement and block design
at pre-intervention and post-intervention.
IQ

Picture Completion

Picture Arrangement

Block Design

PRE

POST

PRE

POST

PRE

POST

PRE

POST

Mean

97.83

107.87

8.91

11.2

9.49

10.97

10.86

11.74

SD

12.17

12.27

2.5

2.43

2.16

2.2

2.29

2.41

Z-value

8.6732

8.0136

7.8181

6.6404

P value

0.0001*

0.0001*

0.0001*

0.001*

%

10.26%

25.70%

15.60%

8.10%
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Table 3: Means and standard deviations for object assembly, coding, mazes and academic performance scores
at pre-intervention and post-intervention.
Object Assembly
Mean
SD

Coding

Mazes

PRE

POST

PRE

POST

PRE

POST

11.28

12.84

11.54

12.51

6.72

7.74

1.96

2.41
7.8181

Academic
Performance
PRE
POST
10.86

11.74

Z-Value

2.31
2.28
8.6732

3.72
3.57
8.0136

2.29
2.41
6.6404

P Value

0.0001*

0.0001*

0.0001*

0.001*

%

10.26%

8.41%

15.60%

8.10%

Table 4: Correlation between pre-intervention and post-intervention academic performnce with other variables pre
and post intervention scores.
Pretest academic performance
Variables

IQ
Picture completion
Picture arrangement
Block design
Object assembly
Coding
Mazes

Test

N

Pretest

100

Spearman
R
-0.0183

Posttest

100

-0.0051

Posttest academic performance

t-value

p-level

-0.1808

0.8569

Spearman
R
0.0349

-0.0508

0.9596

0.0371

t-value

p-level

0.3455

0.7304

0.3679

0.7137
0.5079

Pretest

100

0.1477

1.4784

0.1425

0.067

0.6646

Posttest

100

0.221

2.2434

0.0271*

0.1004

0.9993

0.3201

Pretest

100

-0.1362

-1.3611

0.1766

-0.2634

-2.7033

0.0081*

Posttest

100

-0.1597

-1.6018

0.1124

-0.1808

-1.8196

0.0719

Pretest

100

-0.0469

-0.4651

0.6429

0.0196

0.1938

0.8467

Posttest

100

-0.0273

-0.2701

0.7877

0.0442

0.438

0.6623

Pretest

100

0.0719

0.7133

0.4773

-0.0895

-0.89

0.3757

Posttest

100

-0.0326

-0.3229

0.7475

-0.1246

-1.2429

0.2169

Pretest

100

-0.0667

-0.6619

0.5096

0.1184

1.1808

0.2405

Posttest

100

-0.0628

-0.6229

0.5348

0.1402

1.402

0.1641

Pretest

100

0.0861

0.856

0.3941

0.1158

1.1537

0.2514

Posttest

100

-0.0111

-0.1095

0.913

-0.0148

-0.1469

0.8835

±1.29) comprising of 60 males and 40 females.
They received 2 weeks of intervention with one
session every alternate day for 2 weeks consequently, which comprised of 5 minutes of warm
up followed by 20 minutes of exercise and it
ended with a 5 minutes cool down phase.
The mean age of the participants in the study
was 11.5 years as in a study by Podulka Coe et
al. [9]. This age group is particularly vulnerable
DISCUSSION
as the level of physical activity decreases with
Physical inactivity among youth and its relation school grade increase and children are more
to heightened incidences to various diseases stressed with respect to academics and hence
has become a national health concern. Nearly was targeted in this study.
half of the young people are not active on A clear male predominance was evident in the
regular basis, thereby increasing the risks and current study with 60 male and 40 female parincidence many of the diseases. PA also has an ticipants. This could be attributed to the cause
influential role to play in academic achievement that the schools selected by randomization had
(AA). Hence, this study was undertaken to higher enrollment of male children which is the
case with most Indian schools.
correlate PA with AA.
100 participants in the age group 10-15 years A recent review has shown a positive relation
were enrolled in the study (mean age = 13.5 between levels of physical fitness and academic
A positive co-relation in post test scores of
Picture Completion component was noted
(p=0.0271). while a negative co-relation was
found in pre test scores of Picture Arrangement
(p=0.0081).
However, there were no statistically significant
difference seen in the other 5 components.
(table-4)
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performance [12] .Few neurophysiological
changes have been hypothesized to explain
positive influence of physical activity on
academics, such as to increase blood flow,
improved neuro-electrical functionality and
stimulating the release of brain derived
neurotropic factors that facilitate learning by
improving synaptic plasticity. Physical activity
also helps to increase arousal and reduce
boredom, which indirectly helps to increase
attention, concentration and memory. It also
elicits a cascade of neurological changes in the
hippocampus and basal ganglia that supports
memory and learning [2]. It also increases the
level of norepinephrine and endorphins which
reduce stress, improves mood, induces relaxation and perhaps improves achievement [13].
Shephard has suggested that increased physical activity during the school day may induce
arousal and reduce boredom, which may lead
to increased attention span and concentration.
It was also suggested that increased activity
levels might be related to increased self-esteem,
which would improve classroom behavior as well
as overall academic performance. It is possible
that a threshold level of activity may be needed
to produce these potentially desirable effects.
This may explain why the increase in Academic
Achievement (AA) is not very high in our study
as only mild physical activity of short duration
was administered [14].
In a comprehensive review, Howard Taras [13]
noted several studies demonstrating positive
effects of physical activity and student performance at school. Academic achievement in the
individual studies were more related to basic
skill scores achieved by the participants in Math,
English, Science and Reading subsets. These
measures of AA differ from those used in the
current study. Nevertheless, the results still
indicate a slightly positive association between
physical activity and academic performance.
A meta analysis by Etnier et al. [22] of the
relationship between physical activity and
cognition, concluded that potential changes in
cognition (e.g., academic achievement) may
stem from (a) physiological mechanisms that are
independent of aerobic fitness, (b) physiological mechanisms dependent upon attainment of
aerobic fitness, or (c) psychological mechanisms
Int J Physiother Res 2018;6(5):2840-47.
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that are independent of aerobic fitness. Greater
fitness has been associated with changes in
neurocognitive function [15], as higher fit
children exhibit a more effective neuroelective
profile than lower fit children on a stimulus
discrimination task. This may explain why an
increase in physical activity has beneficial
effects on academic achievement in this current
study.
A causal connection between physical activity
and academic performance is plausible.
Regular physical activity may reduce plasma
noradrenaline [16]. It may also increase the
transfer of the serotonin precursor tryptophan
across the blood brain barrier, having a calming
effect in children and enabling them to sit and
concentrate on academic pursuits. The SHAPE
study [10] demonstrated that the classroom
behavior of 10 years old was improved in
response to a program of daily physical activity.
Research has also shown that blood flow to the
cortex of the brain was increased following bouts
of exercise [18]. In a recent review, McAuley
[18] concluded that a positive relationship
exists between physical activity and self-esteem
in children. Enhanced self-esteem may result in
better classroom behavior and a great desire to
learn [19]. Nearly all of the studies reviewed by
Keays [20] reported significant improvements in
the attitudes, discipline, behavior, and creativity of school students following the implementation of physical activity programs.
In the present study, WISC-4th Edition (for Indian
population) is used for evaluating academic
achievement, which is less commonly used by
Indian researchers till date. Performance test
was assessed in children, which showed a
drastic improvement in the Picture completion
component due to following reasons: Children
can recall more easily when they use visual
stimulation and clue, they can easily remember
the missing parts in the picture when once
corrected, it is more friendly and all the pictures
shown to them can be easily recognized if they
are active and alert it in their routine.
Other components like Picture arrangement,
Block design, Object assembly, Coding and
Mazes showed at least some minimal significant changes. We hypothesized that children
enrolled in PA protocol would have better AA
2845

Snehal Dharmayat, Mehreen Bandmaster. EFFECT OF A STRUCTURED PHYSICAL ACTIVITY ON ACADEMIC PERFORMANCE IN 10-15 YEAR OLD
CHILDREN OF BELAGAVI CITY.

than those not enrolled in physical activity. When
the overall academic performance was
compared pre and post 2 week physical activity
program, we found a consistent positive
relationship between physical activity and
academic achievement. Data analysis revealed
that as overall IQ scores, mean achievement
scores of all the components of WISC also
increased statistically. Hence it can be
concluded that even a short duration PA program
can be beneficial in improving academic performance in children.
Clinical implications: Structured and monitored
regular PA program can be routinely used in
school setting to improve the overall performance of the children.
Limitations and Recommendations for
Research: Extravenous variables such as
additional PA of the children in the form of
recreation could not be monitored/controlled.
Carry over effect of the change could not be
evaluated over a long term.
CONCLUSION
Structured PA programs are beneficial in improving academic grades/percentage in school
going children.
ABBREVIATIONS
PA - Physical Activity
PE - Physical Education
IQ - Intelligence Quotient
WHO - World Health Organization
WISC - Wechsler Intelligence Scale for Children
AA - Academic Achievement
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Effectiveness of matrix rhythm therapy in frozen
shoulder with respect to ROM and pain- An
experimental study
Varun Naik, Sandeep Bhagwat, Tanvi Pathania and Farhana Bootwala
Abstract
Background: Frozen shoulder also formerly termed as adhesive capsulitis that causes tissue
degeneration, joint capsule thickening and diminished glenoid cavity with joint restriction and pain. It
is one of the most frequently observed shoulder disease in clinical setting.
Patients and Methods: 10 participants were assessed and treated between the age group of 40-60 years
at Niramay Physiotherapy Centre, Belagavi, Karnataka, India.
Methods: The subjects were included in the study on the basis of convenience sampling. Outcome
measures used were the Visual Analog Scale (VAS) for pain and joint Range of Motion (ROM) was
assessed using a universal goniometer. VAS and Joint ROM were assessed pre-treatment and
immediately after the first session.
Results: The results showed that there was significant statistical improvement in VAS and joint ROM
of the frozen shoulder when treated with Matrix Rhythm Therapy. It showed positive results in
reducing 30% of pain and increased shoulder ROM with just one session of treatment setting.
Keywords: Matrix rhythm therapy, frozen shoulder, Visual Analog scale, range of motion, shoulder
Joint

Introduction
Codman (1934) first used the term frozen shoulder to describe the common features of slow
onset, pain near the insertion site of the deltoid, inability or difficulty in sleeping on the
affected side, painful and restricted elevation and external rotation of the shoulder and a
normal radiological appearance. The frozen shoulder syndrome was subdivided into primary
or idiopathic cases by Lundberg (1969) and those in which the condition was secondary to
soft-tissue injury, arthritis, fracture, hemiplegia or any other known cause [1].
The commonest cause of shoulder pain which is estimated to affect 2-5% of the general
population is the adhesive capsulitis which is also termed as frozen shoulder, stiff painful
shoulder, or periarthritis [2].
It is a disease that causes tissue degeneration, joint capsule thickening, and diminished
glenoid cavity volume. One of the most frequently observed shoulder diseases in clinical
settings has various aetiologies such as periarticular tissue degenerative changes, synovial
joint thickening and articular surface adhesion. It is divided into three stages: (1) severe pain,
(2) gradual restrictions in ROM accompanied by pain, and (3) pain resolution and ROM
recovery [3].
The pathophysiology of frozen shoulder involves a diffuse inflammatory synovitis with
subsequent adherence of the capsule and a loss of normal axillary pouch and joint volume,
which in turn leads to a noteworthy loss of motion of the shoulder joint. The contracture of
the capsule is thought to result from the adhesion of the capsular surfaces or fibroblastic
proliferation in response to cytokine production. The capsule of the shoulder is thickened in
adhesive capsulitis and a mild chronic inflammatory infiltrate and fibrosis maybe present.
The adhesive capsulitis is primarily a fibrosing condition affecting the capsule (fibrous bag
around a joint) of the shoulder joint has been stated in many of the modern work, such as that
of Bunker. This causes tightness of the coracohumeral ligament (one the ligaments attaching
the shoulder to the humerus) which in turn leads to restriction of passive movement of the
shoulder especially the external rotation [4].
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Matrix Rhythm Therapy (MRT) is a new encroachment
which uses the concept of vibromassage in special education
and rehabilitation centres; sports clubs; and neurologic,
orthopaedic, physical therapy and rehabilitation centres [5].
Matrix Rhythm Therapy was postulated by Dr. Ulrich G.
Randoll which works on the principle of that all tissues in
the body vibrate/oscillate with a frequency of 8 to 12 Hz (on
the same frequency range as the alpha rhythm of the brain)
which maintains the normal physiologic function of the
body and any disturbance such as injury, inflammation,
trauma interrupts the rhythm which causes further loss of
function and pain in the body [6, 7].
Matrix Rhythm Therapy restores the good tissue resonance.
The lifting action produced by the oscillator as a horizontal
micro extension movement is transferred to the inner
organs, tissues and bones. There is clearance of the extra
cellular matrix (entrainment) as the neural α-γ is normalized
and the venous and lymphatic flow of the entire area of
improved micro circulation is accelerated [8].
The primary objective of this study is to assess the
effectiveness of matrix rhythm therapy on frozen shoulder
with respect to pain and ROM.

Outcome Measures
Pain Intensity was measured by Visual Analog Scale (VAS).
A scale of 10 cm to evaluate intensity of pain where 0
represents no pain and 10 represent unbearable pain.
Universal goniometer was used to measure shoulder joint
ROM. Outcome measures was assessed Pre - Post
immediately after the first treatment session.

Fig 1: Matrix Rhythm Therapy

Materials and Methods
This study was a pre post experimental trial. A total number
of participants participated in this study was 10 (n=10). The
purpose of the study was explained to the participants in
their vernacular language and a written informed consent
was obtained from all the subjects. Subjects were included
in the study if they met the following inclusion criteria: 1)
Male participants clinically diagnosed with Frozen
Shoulder. 2) Symptoms related to frozen shoulder > 3
months. 3) Age group between 40 – 60 years, and
participants willing to participate in the study. Exclusion
criteria were 1) Diabetes Mellitus 2) Post operated cases at
shoulder. 3) Allergic skin conditions. Subjects belonged to
Niramay Physiotherapy centre, Karnataka.

Intervention
Subject was lying down on the couch comfortably as
instructed by the therapist. The area to be treated (around
the deltoid, pectorals, trapezius, scapula pectorals and axilla)
was exposed and powder was applied over it in order to
avoid the friction caused by the MaRhyThe probe. The
application of MaRhyThe was longitudinal stroking by
pushing the probe of the device into the soft tissues. The
application was over entire muscle length including
shoulder joint line, axilla and scapula each Session lasted for
60 to 75 min.
Results

Table 1: Age distribution and Anthropometric Variables.

Table 2: Normality of all values.
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Table 3: Comparison of Pre and Post VAS Scores by Wilcoxon Matched Pairs Test

Table 4: Comparison of Pre and Post Flexion, Abduction, Internal Rotation and External Rotation Scores by Wilcoxon Matched Pairs Test

stretching characteristic of the treatment on the scar tissue.
The pressure sense was measured pre and post treatment and
optimistic results were found in the MRT group than in the
laser therapy group. The study showed that MRT had
positive effect on sensory function. It could be due to
rebalances the cellular micro-processes upon which cell
regeneration and cellular healing depend. The result in the
current study showed significant increase in the muscle
force only in the MRT group which suggests that MRT is
more effective in restoring muscular strength when
compared to other treatment modalities [10].
MaRhyThe is known to promote the normal Physiologic
logistics at the inter and extracellular level by maintaining
the normal pH of the tissues by micro mobilization using the
applicator.
There are proven evidences that promote improved micro
circulation within the tissues which gives the basis of
enhanced removal of metabolic waste products, reduction in
oedema and improving extensibility of soft tissues.
MaRhyThe has showed positive results in term of muscle
relaxation and lightness in the treated part.

Discussion
The results of this study indicate that matrix rhythm therapy
performed into joint resistance, when compared with a
conventional treatment, is effective in increasing the range
of shoulder movement. (Tables 1-4)
A study conducted to compare the effects of massage and
matrix rhythm therapy on the peripheral blood circulation on
the hamstring and triceps surae muscle of left lower
extremity in young females and the result concluded that
Matrix rhythm therapy had significant increased peripheral
blood flow [5].
Matrix Rhythm Therapy allows the cell metabolism of the
tissue to be reactivated with depth-effective rhythmical
micro-extensions and the contracted areas of the
musculature will be inductively relaxed (circulation >
oxygen > ATP > dissolution of the tension) [7].
Matrix Rhythm Therapy helps in releasing the blocked
neuromuscular processes and restores the sympathovagal
balance, so that – in the language of Vedas – the embodied
spirit is made to become one again with the Universal spirit
[9]
.
A study was conducted comparing three different
physiotherapy modalities like ultrasound, laser therapy and
matrix rhythm therapy used in treatment of burns. Active
and passive ROM was significantly improved in the
ultrasound and matrix rhythm therapy than the laser therapy.
In the matrix rhythm therapy group there was an increase in
the passive ROM which could be a result of micro-

Limitations
Muscle soreness was one of the limitations which can be
seen post MaRhyThe session as the session duration is 60 to
75 min.
Female subjects are not included in the present study.
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Conclusion
The MaRhyThe shows greater and faster result in gaining
affected ROM of shoulder joint and subsequently reducing
pain in frozen shoulder patients which is not seen in other
conventional modalities.
The study concluded that MaRhyThe is effective in treating
Frozen shoulder in terms of pain and ROM.
MaRhyThe showed positive results in reducing 30% of pain
and increased Shoulder ROM with just one setting of
treatment setting.
Scope of the Study
The scope of present study is to compare the effectiveness
of MaRhyThe with other conventional physiotherapeutic
modalities.
The study also promotes further researches with respect to
Randomized Controlled Trails and Randomized Clinical
Trial.
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AB ST RA CT
Introduction: 90% of all the back pain is attributable to non specific low back pain and
10% to specific low back pain which is a health problem of high economic importance. The
aim of this study was to investigate the effectiveness of 3 weeks of structured aquatic
therapy
rapy exercise protocol in non specific acute low back ache.
Aquatic rehabilitation has proved to be an efficient one;it helps to control the gravitational
force in water with patients having low back pain. Various properties of water such as
buoyancy, surface
ace tension enhances flexibility, muscle strength.
Methods: This study was a clinical trial and subjects were aged between 18
18-30 years.
VAS,
Pressure Biofeedback and Popliteal angle were used to measure the Pain, Strength and
Hamstring flexibility. Subjects
ts were given one week adaptation time and intervention was
given three times a week for two weeks. Paired and independent t test was used to analyze
the data and significance level was set at 0.05 (P<0.05)
Results: Paired t test showed that significant improvement
mprovement was indicated (P<0.05) and the
independent t test showed that there was a significant difference in the change of these
variables. Significant changes were indicated in terms of pain reduction, strength and
hamstring flexibilty.
Conclusion: The aquatic therapy program used in this study improved pain, core strength
and hamstring flexibility, which is an important factor in low back ache. According to the
results of this study, the structured aquatic therapy exercise protocol can probably be used
in rehabilitation program in patients with low back pain.

Copyright©2018 Varun Naik et al. This is an open access article distributed under the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
90% of the population have low back ache at some point.1
Non-specific
specific low back ache is a global economic concern
2
which affects 20% of the population.2-6
World Health
Organization reported a life prevalence of 84%.790% of all the
back pain is attributable to non -specific
specific low back pain and
10% to specific low back pain which is a health problem of
high economic importance.10 Non-specific
specific low back pain is
defined as pain experienced between 12th rib and the inferior
gluteal fold with or without associated leg pain often because
of core muscle weakness and paraspinal muscle tightness.8
Based on the duration of the back pain there are three subsub
divisions namely: acute: <6 weeks, sub-acute
acute 6 weeks 3
months and chronic >3 months.9 Symptoms which may
indicate low back pain are onset of pain at any age, pain which
worsens with movement and improves with rest, stiffness in
the lower back, radiating to either one sidee or both the sides of
buttocks/thighs.11
*Corresponding author: Varun Naik
KLE's Institute of Physiotherapy, Nehru Nagar, Belgavi

Various factors which are considered as risk factors for non specific low back pain are: Postural stress, Weak abdominal
strength, Poor hamstring muscle flexibility.12 Physical therapy
is relatively a safe and an effective approach in the
management of non -specific
specific low back pain. Core muscles
which include the abdominals, back muscles, hip muscles and
pelvic floor muscles are responsible for trunk stability, posture
and balance. Weakness of these muscles results in
compensation of other muscles which is where back pain
comes into picture. Training the muscles of the core helps in
correcting the posture and reducing the strain on the spine.13
The main defense against the gravity are the muscles of the
spine. Elimination of back pain can be achieved by
strengthening the muscles that support the spine.14 Hamstring
muscles are posterior thigh muscles. It plays a vital rrole in
maintaining our posture, by assisting to straighten the lower
curvature of the spine which curves the pelvis forward when
sitting. Poor flexibility leads to compressive stress on the spine
which causes low back ache.15,16 Aquatic rehabilitation is a late
twentieth century term that describes a scientific therapy and
various clinical procedures using water immersion for
restoring physical mobility.17 Various properties of water such
as buoyancy and surface tension may give unique advantages
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in comparison with land based interventions.20,21,22 It is also
proved that treatment in water is effective than land therapy for
patients having difficulty with weight-bearing.23 Ariyoshi et al
suggests that in low back pain patients, the ability to control
gravitational force makes aquatic therapy an efficient one.24
Toleration of weight bearing is dependent on the depth of the
water in which they are immersed. Depending on the depth of
the water, 50% of an individual’s weight is experienced when
waist deep. 25%-30% when chest deep. Only 10% when neck
deep submersion.18 Body weight in relation to water
displacement is another concept. The body sinks when the
weight of the body is more as compared to that of the water
displaced.25 It floats when the body weight is less than the
weight of the water. Buoyancy of the water helps achieve a
greater range of motion.26 Also, working in opposition to the
buoyancy enhances flexibility, muscle strength and supports
weak muscles.19

METHODOLOGY
Design and study setting
This study was a single blinded (assessor blinded) clinical trial
with a sample of convenience. Ethical clearance was obtained
by the Institutional Ethical Review Committee following
which the study participants was screened for inclusion and
exclusion criteria. All participants gave a written informed
consent prior to commencement of the study, participant’s
rights were protected throughout the trial. This study was
conducted in the swimming pool of KAHER UNIVERSITY.
Participants
Consecutive presentations of people with a referral for low
back ache treatment to the swimming pool were screened.
Participants were clinically diagnosed with LBA were
recruited and further assessed for inclusion and exclusion
criteria. The inclusion criteria were (1) Non specific low back
ache (2) Less than 3 weeks (3) Low back pain not radiating to
buttocks, thighs or legs (4) Age group: 18-30 years.
Participants were excluded if they had (1) Altered sensations
(2) Subjects receiving muscle relaxants (3) LBA with specific
pathology (4) Recent abdominal or back surgery.

Intervention
The study participants were given a brief idea about the nature
of study and intervention. Aquatic exercises were given for 6
sessions for 2 weeks.
Data Collection and Outcome Measure Assessment
Baseline demographic data for age, gender, BMI, popliteal
angle, duration of symptoms were collected from all the
participants. Evaluation of pain intensity was done using VAS
(Visual Analogue Scale).
Popliteal angle was evaluated using a goniometer. The fulcrum
was kept on lateral condyle of femur with hip-knee 90 degrees.
The angle above 90 degree was evaluated as popliteal angle.
Strength of transverse abdominis was evaluated using a
pressure biofeedback unit. In supine lying, the unit was kept
under the lower back. With a minimum pressure of 40 mm Hg,
the unit was inflated. The subject was explained to maintain
the pressure. The average of the outcome was taken.The
measurement was taken on 1st day before the intervention and
after the last session of intervention.
Statistical Analysis
Statistical analysis for the present study was done manually as
well as using the statistics software SPSS 23 version so as to
verify the results obtained. For this purpose the data was
entered into the Microsoft Excel Sheet, tabulated and subjected
to statistical analysis. Mean standard deviation was used for
age, height, weight and BMI and test of significance such as
paired ‘t’ test was utilized for the comparison of the pre and
post intervention outcome measures of Visual Analogue Scale,
Pressure Biofeedback and Popliteal Angle. Probability Value
less than 0.05 were considered statistically significant and
probability values less than 0.001 were considered highly
significant.

RESULT
Visual Analogue Scale
In the present study, the mean Visual Analogue Scale score at
pre intervention was 5.72± 0.85. The mean Visual Analogue
Scale score for post intervention was 3.43± 0.93. The results
showed highly statistically significant difference with t= 9.618,
p=0.000.
Pressure Biofeedback
In the present study, the mean strength at pre intervention was
36.71± 0.97. The mean strength at post intervention was
39.14± 1. The results showed highly statistically significant
difference with t= -9.230, p= 0.000.
Popliteal Angle
In the present study, the mean popliteal angle for right side at
pre intervention was 123.03±10.30 and for left side was
125.17. The mean strength at post intervention for right side
was 136.07±11.49 and for left side was 136.96±11.41. The
results showed highly statistically significant difference with
t= -4.472, p=0.000 for right side; t= -3.784,p=0.000 for left
side.
Comparison of pre-post intervention demonstrated statistically
significant results.
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exercise regimen. A systematic review by Benjamin Waller et
al concluded that therapeutic aquatic exercises were beneficial
in treatment of chronic low back ache. The current study also
has shown similar effects with decrease in pain.34

Summary independent samples t-test for comparison
Measures

PRE
Mean
5.72
36.71

Vas
Strength
Popliteal
123.03
Angle right
Popliteal
125.17
Angle left
*Significant at 5%
level (p<0.05)

SD
0.85
0.97

POST
Mean
3.43
39.14

SD
0.93
1.00

10.30

136.07

11.90

136.96

t-value

p-value

9.618
-9.230

0.000*
0.000*

11.49

-4.472

0.000*

11.41

-3.784

0.000*

Physical properties of water like buoyancy makes the
execution of movements easier by reducing the weight on
joints, bones and muscles which in turn decrease the pain
sensation. The pressure of water in aquatic therapy blocks
nociceptors by acting on thermal receptors and
mechanoreceptors around the muscles and joints and exert
positive effect on spinal segmental mechanisms, which is
useful for painful condition.35
Study by Ariyoshi et al on 25 Females and 10 Males patients
showed a more significant improvement in ones who had
performed exercises twice or more in a week than those who
performed exercises only once a week. The proposed effect is
because the resistance of water using overload principle
improved muscle strength by increasing the number of
repetitions, progressing the volume of exercises which was in
consensus with the present study where the intervention was
done for 3 sessions for 2 weeks, where the number of
repetitions and volume of exercise was increased in the 2nd
week.36
A study by Dundar et al compared the effectiveness of aquatic
exercise interventions with land based exercises in the
treatment of chronic low back pain. The study concluded that
water based exercises produced better improvement in
disability and quality of life of patients with chronic low back
pain than land based exercises. The current study has also
shown effective results with structured aquatic exercise
protocol for low back pain.37 A study by Russell T. Nelson and
William D Bandy concluded that stretching the hamstring
muscle and training them eccentrically were equal to those
made stretching the hamstring muscles statically. 38

DISCUSSION
The present study showed positive outcome in low back ache
in decreasing pain, increasing strength and hamstring
flexibility using structured aquatic therapy program. A
systematic review of randomized controlled trial by Daniel A
Olson et al concluded that Aquatic therapy is beneficial in
treating low back ache.27
Similarly, the present study showed a significant decrease in
pain and hamstring flexibility. The proposed effect is because
spine flexion-extension exercises allowed discs to exchange
fluids and thereby increasing nutrition of the discs. In addition,
the fluid exchange helped in reducing swelling of the
neighboring soft tissues and keeping the connective fibers of
ligaments and tendons flexible. Improved mobility through
back exercises helped to prevent the connective fibers from
tearing under stress, which in turn prevented back pain.28,29
Hamstring inflexibility leads to hamstrings pull on the lower
back causing the hips and pelvis to rotate backwards. This
leads to flattened back which in turn stresses the lower back
muscles and often leads to pain. Hamstring stretches can
gradually lengthen and reduce tension in the muscle, in turn
reduce stress in lower back.30-33 Hence, the present study
witnessed a high level improvement in hamstring flexibility
with the hamstring stretching using therapeutic aquatic

Similarly, the prevailing study observed increase in hamstring
flexibility by stretching the hamstring muscles and lumbar
spine which reduced the compression on disc resulting in a
change in pelvic tilt suggestive of improved hamstring
flexibility. A study by Aashima Datta et al deduced significant
improvement in muscle imbalances, posture and
cardiovascular fitness flexibility and strength in patients with
low back ache.
The current study showed significant improvement in strength
of core muscles. The intended effect is because core exercise
increases the muscle mass, strength of tendons, ligaments and
bone. It increases utilization of motor units during muscle
contractions, thus increases the size and strength of fast-twitch
muscle fibers from a high-resistance program and size of slowtwitch muscle fibers from a high repetition program.
According to Janet Hopson et al. the strength of a muscle
contraction depends upon the intensity of the nervous system
stimulus, the number and size of motor units activated, and the
types of muscle fibers that are stimulated. Initiating a
resistance-training program increases muscular strength
because of internal physiological adaptations. In response to
resistance training the neural activation improves and as a
result to this the amount of actin and myosin filaments within
the muscle fibers increases. This leads to an increase in the
size of cross-sectional area of protein filaments and the size of
slow-twitch muscles, thus greater increase in strength.39
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CONCLUSION
Structured aquatic exercise protocol is effective in treating
Acute Low Back pain by decreasing pain, improving strength
of the core muscle and increasing flexibility of the hamstring
muscles.
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Background and Objectives of the Study: The study “A study to assess the knowledge regarding
spacing method of family planning among primi mothers admitted at KLE’s Dr.Prabhakar Kore
Charitable Hospital, Belagavi”.
Objectives of the study are to assess the knowledge and attitude of primi mothers regarding spacing
method of family planning. To find the association between knowledge of primi mothers regarding
spacing method of family planning and selected socio demographic variables. A descriptive study
was conducted on 50 primi mothers. A convenient sampling technique was used for the selection of
samples.
The study finding revealed majority of the respondents 72% had average knowledge, 16% had good
knowledge and 12% of them had the poor knowledge. There is no association between knowledge
score and selected socio- demographic variables.
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INTRODUCTION
Maternal health refers to the health of women during
pregnancy, childbirth and postpartum period. It is a very
important component of reproductive health. In every country,
mother and children, constitute a major segment of the total
population. In India women of reproductive age group (2544years) and children below 14 years constitute 63% of the
total population that is approximately 2/3rd of the total
population1. Maternal health in the developing countries like
India with a low socio economic setting remains a largely
unmet global public health challenge.
Closely spaced and frequent births have adverse outcomes for
the mother and baby, which include poor health, abortions, low
birth weight baby, premature birth and increased mortality in
mothers and children1. Educating the women to conceive after
18-20 years of age and to space between each pregnancy for at
least two to three years will benefit the women to achieve a
healthy pregnancy and a safe child birth. The best time to
initiate family planning is immediately after marriage, but can
also be started after the birth of the first child so that the mother
has adequate time to recover and give proper care and attention
to first baby.
Birth spacing refers to the time interval from one child’s birth
date until the next child birth date2. According to World Health
Organization (WHO) and other international organizations
*Corresponding author: Shubharani Muragod
KLE Staff Quatres Belagavi

recommend that individuals and couples should wait for at least
2–3 years between births in order to reduce the risk of adverse
maternal and child health outcomes (World Health
Organization, 2006)3. Birth spacing allows the mother to
recover physically, emotionally and to face the demand of
another pregnancy and child care4. Birth spacing enables the
proper planning of family resources for each child, the parents
also get to dedicate more time to their children.
Hence there is a great need to counsel the couple about the
birth spacing methods to plan a healthy family, as healthy
family builds a strong nation.
Need for the Study
Birth Spacing is the practice of waiting between pregnancies.
After each pregnancy it is better to wait for at least two to three
years before getting pregnant again, to maintain the best health
for her and her child3. Spacing of child birth is an essential
factor in reproductive life to promote health and wellbeing of
mother and child. Spacing children minimum of three years
apart gives the child a healthier start in life, and the mother an
adequate time to recuperate from physiological and
psychological stress from previous pregnancy. If the time
between pregnancies is not maintained, her body may not be
ready to have a healthy baby.

Shubharani Muragod et al., To Assess The Knowledge Regarding Spacing Method of Family
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In the developed countries the awareness of spacing methods is
significantly high where the developing countries still needs a
spike. Globally, 287,000 maternal deaths were estimated in the
year 2010 in which India contributes 19 percent (WHO 2012).
As per the World Bank, in the year 2015, the neonatal mortality
rate was 19 (per 1,000 live births)5. In 2014, WHO said that
reducing the number of unwanted pregnancy could avert 60%
of maternal deaths and 57% of child deaths.6
As estimated 225 million women in developing countries
would like to delay or stop childbearing but are not using any
spacing methods of contraception7. The government agencies
like health and family welfare are reinforcing the awareness to
use spacing methods through various community based health
programs to their door steps by ASHA workers8. On the other
hand the mass media, through advertisements on television,
magazines, and newspapers is encouraging the couples to use
spacing methods of family planning.
We don’t tell women that she should give birth to only one or
two children that is up to her, yet she should leave space
between one pregnancy and the next for the sake of her and the
baby’s health9. Hence the present study intended to assess the
knowledge regarding spacing methods of contraception’s in
primi mothers.

RESEARCH METHODOLOGY

Sample size and sampling techniques
The sample size considered for the study was 50 primi mothers
of KLES Dr.Prabhakar Kore Charitable Hospital Belagavi. The
sampling technique used for the study was purposive sampling,
which is a type of non-probability sampling. Purposive
sampling is based on the belief that the researcher’s knowledge
about the population can be used hand pick sample members.

RESULTS
In this a study, data is collected to assess the knowledge
regarding Spacing method of contraception from 50 primi
mothers admitted in maternity ward of KLES Dr. Prabhakar
Kore Charitable Hospital, Belagavi. The investigator
administered structured questionnaire for primi mothers to
collect data.
The data collected was analyzed according to the plan of data
analysis which includes both descriptive and inferential
statistics. The data findings have been tabulated according to
the plan of data analysis and interpreted under the following
objectives.
Section I Distribution of sample’s characteristic according to
demographic variables.
n =50
Sl No.

Research Approach
A descriptive approach was considered to carry out the study.

01

Research Design
The study undertaken was aimed at finding out the knowledge
of primi mothers regarding Spacing method of contraception
admitted at KLES Dr. Prabhakar Kore Charitable Hospital,
Belagavi.

02

Variables under study
In quantitative studies, concepts are usually referred to as
variables which are the central building blocks of the studies.

03

Research variables
Age, Religion, Education, Income, Occupation, Family type,
Residence area, Available Mass Media.

04

Demographic Variables
Knowledge of primi mother on spacing method.
Research settings
The settings selected for the present study was KLES Dr.
Prabhakar Kore Charitable Hospital, Belagavi, Karnataka.

05

Population
In the present study, the population comprises of Primi
mothers.

Sample
The sample for the present study was Primi mothers admitted
in Maternity ward of KLES Dr. Prabhakar Kore Charitable
Hospital Belagavi, Karnataka.

06

07

08

Demographic Variables
Age in years:
17-18 years
19-20 years
21 & above
Religion:
Hindu
Muslim
Christian
Other
Husband’s educational
status:
No formal education
Primary
SSLC
PUC
Graduation
Post Graduation
Self educational status:
No formal education
Primary
SSLC
PUC
Graduation
Post Graduation
Family income/ month:
Less than Rs. 2000
Rs.2001- Rs.4000
Rs.4001- Rs.6000
Rs.6001- Rs.8000
Rs.8001 & above
Husband’s occupation:
Govt. Service
Private servant
Business
Other
Self occupation:
Govt. Service
Private servant
Business
Other
Type of family:
Nuclear
Joint

Frequency

Percentage

5
25
20

10
50
40

34
12
2
2

68
24
4
4

2
13
14
14
3
4

4
26
28
28
6
8

15
12
7
9
3
4

30
24
14
18
8
8

11
10
4
8
17

22
20
8
16
34

8
14
14
14

16
28
28
28

9
10
05
26

18
20
10
52

19
31

38
62
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Place of residence:
Rural
Urban
Mass media at home:
Television
Internet
Radio
Magazine.

09

10

29
21

58
42

36
3
7
4

72
6
14
8

The data presented in the Table 1 indicated that




















Majority of Primi mothers 25(50%) were belonging to
age group 19-20 years and minimum number of Primi
mothers 5 (10%) were 17-18years.
Majority of Primi mothers are Hindus 34(68%) and
minimum number of Primi mothers are Christian and
others 02 (4%).
Majority of Primi mothers husband’s education status
14 (28%) was SSLC and PUC, and minimum number
02 (4%) were non formal education.
Majority of primi mother’s education status 15 (30%)
was NO formal education and minimum number
3(6%) s post graduates.
Majority of Primi mothers family income 17(34%)
was Rs 8001 & above per month, and minimum
number 4 (8%) were less than Rs 4001- 6000/ month.
Majority of Primi mothers husband’s occupational
status 14 (28%) was private employee, others and
business each & minimum number 08 (16%) were
govt. employees.
Majority of Primi mother’s occupational status
26(52%) was others, and minimum number 05 (10%)
were doing business.
Majority of Primi mothers 31 (62%) belonged to joint
family while minimum number 19 (38%) belonged to
nuclear family.
Majority of Primi mothers 29 (58%) belonged to rural
area while minimum number 21 (42%) belonged to
urban area.
Majority of Primi mothers 36(72%) used television as
mass media at home while minimum number 03 (6%)
used internet.

Section II: Findings related to knowledge and practice scores
regarding reproductive health among female college students.
Frequency and percentage distribution of knowledge scores
of primi mothers regarding spacing method of family
planning
n=50
Level of
knowledge
Good
Average
Poor

Score
range
13 - 27
6 - 12
0-5

Frequency

Percentage

8
36
06

16%
72%
12%

The findings of table 4 reveals that the variables, age,
husband’s educational status, self educational status, place of
residence, available mass media of primi mothers admitted at
KLES Dr. Prabhakar Kore Charitable hospital, Belagavi. The
calculated chi- square value is less than the tabulated chi –
square table value so it indicates that there is no association
between knowledge score and selected socio- demographic
variables.

DISCUSSION
The discussion is focused with the objectives and hypothesis of
the study to assess knowledge of female college students
regarding reproductive health.
In the present study among 50 primi mothers students it was
found that maximum number of mothers 25 (50%) belonged to
age group 19-20 years and maximum number of students 34
(68%) belonged to the Hindu religion. The findings were
contradict by a study conducted on 136 females by Ms. Sonam
Zangmu Sherpa, noted that 48.5% were of 26-35 years of age
and maximum number of mothers were belonged to the Hindus
which supports our study. Maximum mothers were belonging
to Hindu religion as general population is having highest
percentage of Hindu religion.
In terms of educational status of husband, Majority of husbands
of primi mother’s education status 14 (28%) was SSLC & PUC
and self education status 15 (30%) was no formal education.
The findings were contradict by a study conducted on 136
females by Ms. Sonam Zangmu Sherpa, which shows 45.6%
women had higher secondary education.
In terms of occupational status of husband, Majority of
husbands occupation status 14 (28%) were private servant,
business & others each & self occupational status 26 (52%)
were house wife. The findings were supported by a study
conducted on 136 females by Ms. Sonam Zangmu Sherpa,
which shows 41.2% women were house wife.
In terms of income of family, Majority of primi mother’s
family income 17 (34%) was above Rs 8001/ month. These
findings were contradict by a study conducted by Ms. Sonam
Zangmu Sherpa noted that, majority mother’s family income
55.9% was below Rs 5000/- per month.
The overall knowledge scores of 50 primi mothers, revealed
that maximum 36 (72%) had average knowledge. The study
conducted by Ms. Sonam Zangmu Sherpa among 136 females
showed supportive findings that mothers (67.60%) had
moderate knowledge. The study conducted on 200 mothers
Christina A. Nti, Cynthia G, Sarah N.A. Dodoo, Bernice O,
Esther A and Mabel A supported the study findings were
women (98%) had heard about spacing method. The study
contradicted on 50 mothers by Angel R G, Sheela R , Soli T K.
shows that 86% mothers had good knowledge.
The present study showed that there is no significant
association between the knowledge and of the demographic
variables such as age, religion, education, occupation, income,
type of family, mass media available at home. A supported
experimental study was conducted by Akoijam M D,
Komal and Manisha which showed that there was no
association with knowledge and demographic variables such as
Age, occupation, education and number of children.
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Section III Association of knowledge with baseline data
Sl No.
Demographic variables
1
Age in Years
17-18
19-20
21 & above
2

3

4

5

Good

Average

2
1
5

3
19
14

0
5
1

Father's educational status:
Non formal education
Primary
SSLC
PUC
Graduation
Post Graduation

0
2
0
3
1
2

1
9
12
10
2
2

1
2
2
1
0
0

Mother's educational status
Non formal education
Primary
SSLC
PUC
Graduation
Post Graduation

3
1
0
1
1
2

9
9
6
8
2
2

2
2
1
1
0
0

Place of residence
Rural
Urban

2
6

26
10

3
3

Mass media at home
TV
Internet
Radio
Magazine

6
0
2
0

25
3
4
4

6
0
0
0

CONCLUSION

6.

Knowledge scores of 50 primi mothers regarding spacing
method of family planning, revealed that 8 (10%) had good
knowledge, 36 (72%) had average knowledge and 6 (12%) had
poor knowledge.

7.
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Knowledge and practice regarding postnatal care among primi mothers admitted in
post natal wards
Muragod S S, Thomas R, John R Rosu T, Shakuntala K
Abstract: “Descriptive study to assess the knowledge and practice regarding postnatal care among
primi mother’s admitted in post natal ward of KLE’S Dr. Prabhakar Kore Charitable Hospital Belagavi”
Objectives of the study were to assess knowledge and practice regarding postnatal care among primi
mothers and to find the correlation between knowledge and practice. Study was conducted using
purposive sampling technique on a sample of 80 postnatal primi mothers. Structured questionnaire
and checklist were used to collect the data. Among 80 mothers 45 had average knowledge and 16
had good knowledge. Majority of subjects 50 mothers had average practice and 11 had adequate
practice. Correlation between knowledge and practice level r=0.27 which obtained positive
correlation was found.
Introduction:
Women are a wonderful creation of god who has capacity to give birth. Mother and child represent
more than half of the total population in our country decides they are more vulnerable group for
morbidity and mortality.
Post natal period is a period following child birth during which the body tissues especially the
pelvic organs reward back approximate to the pre pregnant state both anatomically and
physiologically. Hence effective self care in this period is an important part in the mother’s health
care but it becomes a more neglected aspect in the woman’s health as she is more concerned
towards her newborn and family.
In every society various practices customs, beliefs are present which may be healthy or
unhealthy. Some cultural practice hinder the health and survival of the woman and newborn such as
mothers being restricted to the bed without any movements or activities, trying to conceive as soon
as possible, discarding cholesterol and feeding honey other than breast milk soon after the birth.
Young primi mothers are more likely to follow these practices and lead to disastrous results in the
field of care. Hence primi mothers often lack in knowledge, experience in some cultures and may
follow wrong practices. Hence this study aims to assess knowledge and practice regarding postnatal
care among primi mothers.
Research Methodology:
Descriptive approch was used to carry out the study. Research variables were knowledge and
practice and demographic variables were age, religion, educational status, occupation, family type
and tyoe of house
Study setting was KLE’S Dr. Prabhakar Kore Charitable Hospital Belagavi with sample size of
80 primi mothers admitted in postnatal ward by using non probability purposive sampling technique.
Knowledge was assessed by using multiple choice questions of 20 items and checklist was
prepared to assess the practice of primi mothers which had 15 statements in it.
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RESULTS
Section I: Findings related to socio demographic variables.
n = 80
Sl
No.

Demographic Variables

Frequency

Percentage

01

Age in years:
18-21 years
22-25 years
26-29 years
Above 30 years

34
30
10
6

42.5
37.5
12.5
7.5

02

Religion:
Hindu
Muslim
Christian
Other

44
24
8
4

55
30
10
5

03

Educational status of mothers:
Illiterate
Primary
High school
Post Graduation

22.5
45
23.7
8.7

18
36
19
7

occupation:
House Wife
44
55
04
Laborer
19
23.7
Professional
9
11.2
Any other
8
10
Type of family:
05
Nuclear
44
55
Joint
36
45
Type of house
Pucca
12
15
06
Semi pucca
20
25
Kaccha
48
16
Section II: Findings related to knowledge level of postnatal mother’s
n= 80
Level of stress
Score range
Frequency
Percentage (%)

Good knowledge

20 to 11

16

20.0

Average knowledge

10 to 8

45

56.2

Poor knowledge

7 to 01

19

23.7
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Section III: Findings related to practice level of postnatal mother’s
Frequency

n= 80
Percentage (%)

Level of stress

Score range

Adequate practice

15 to 12

11

13.7

Average practice

11 to 7

50

62.5

Inadequate practice

6 to 01

19

23.7

Section IIV: Analysis and interpretation of data to find out the correlation between the knowledge
and practice level of primi mothers regarding postnatal care as per Karl pearsons correlation
coefficient r= 0.27 which interprets positive correlation i.e as knowledge increases there is increase
in practice level
DISCUSSION
In the present study, it was found that out of 80 primi mothers majority of mothers 34 (42.5%)
belongs to age group 18-21 years. Majority of the mothers 44 (55%) belonged to the religion hindu.
Majority of the mothers educational status 36(45%) was primary education. Majority of the mothers
occupation status 44(55%) was house wife. Majority of the mothers 44(55%) belonged to nuclear
family. Majority of the mothers 48(60%) had kaccha house.
Knowledge score of 80 primi mothers reveal that 16(20%) had good knowledge 45(56.2%) had
average knowledge and 19(23.7%) had poor knowledge. These findings were contradicted by a
study conducted by Darling Biji and Bazil A B Nted that 46 post natal mothers had good knowledge 47
had average knowledge and 7 mothers had poor knowledge regarding self care after child birth.
There is a positive correlation between the level of knowledge and the practice with the Karl
pearsons correlation coefficient i.e r=0.27. it means H1 is accepted, there is significant positive
correlation between knowledge and practice of primi mothers regarding post natal care.
BIBLIOGRAPHY
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Effectiveness of planned teaching
program on home management and
its side effects in terms of knowledge
among caregivers of patients receiving
chemotherapy at selected tertiary care
hospital, Belagavi
Jonathan Borges, Preeti Bhupali, Deepak Bagi
Abstract:
INTRODUCTION: Cancer is most fatal disease, and the caregivers taking care of the cancer patients
have a vital role to play in their health‑care wellness. As chemotherapy is one of the treatments for
cancer, the side effects of chemotherapy are very important to be manage at home by the caregivers.
The most effective way of giving information to the caregivers was by giving a planned teaching
programme (PTP) and enhancing their knowledge regarding home management and its side effects
of chemotherapy.
OBJECTIVES: The objective of this study was to assess the knowledge of caregivers of patients
receiving chemotherapy; to administer PTP on home management and its side effects in terms of
knowledge among caregivers of patients receiving chemotherapy; and to evaluate the effectiveness
of PTP on home management and its side effects in terms of knowledge among caregivers of patients
receiving chemotherapy.
MATERIALS AND METHODS: A preexperimental research was conducted on sixty caregivers of
patients receiving chemotherapy. The study was conducted at KLE’S Belgaum Cancer Hospital,
Belagavi, using one group pretest and posttest design. The demographic variables analyzed for the
study were age, gender, religion, education, and income. The study was conducted using purposive
sampling technique on a sample of 60 caregivers by knowledge‑structured questionnaire to collect
the data regarding home management and its side effects in terms of knowledge among caregivers
of patients receiving chemotherapy.
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RESULTS: The pre‑ and post‑test frequency and percentage of knowledge scores of respondents
regarding home management and its side effects in terms of knowledge among caregivers of patients
receiving chemotherapy revealed that pretest (13.34%) subjects had poor knowledge, 75% had
average knowledge, and 11.66% had good knowledge scores, where posttest (6.67%) subjects
had poor knowledge, 65% had average knowledge, and 28.33% had good knowledge scores. The
effectiveness of PTP was assessed with paired t‑test and it was revealed that there was a significant
gain in knowledge at 0.05 level of significance.
CONCLUSION: The study concluded that PTP was as effective teaching strategy to improve the
knowledge regarding home management and its side effects in terms of knowledge among caregivers
of patients receiving chemotherapy.
Keywords:
Caregivers, chemotherapy, home management, planned teaching programme, side effects
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Introduction

Materials and Methods

ancer is a general term used to refer to a condition
where the body’s cells begin to grow and reproduce
in an uncontrollable way. These cells can then invade
and destroy healthy tissue, including organs. Cancer
sometimes begins in one part of the body before
spreading to other parts.[1]

The study was conducted at KLE’s Belgaum Cancer
Hospital, Belgaum. A preexperimental design was
used. The study was approved through ethical clearance
which was granted by the Human Ethics Committee and
permissions were obtained from concerned authorities.
Caregivers who met the inclusion criteria were involved
in the study whose patients were receiving chemotherapy
for the first time.

C

Cancer is a disease which alters the normal mechanism
of the control of growth and proliferation of the cell
it spreads directly to surrounding tissue and to new
body organs other than the primary site. The incidence
of cancer among the Indian population as per the
ICMR in the year 2010 is a total 9, 79, 787 cases. Major
treatment modalities of cancer are chemotherapy,
radiation therapy, immunotherapy, and surgery. The
choice of particular cancer treatment depends on the
stage of cancerous tumor. As per the 2010 statistics
about 6 lakh patients all over the country undergo
chemotherapy. Chemotherapy, which is a common
treatment modality, uses antineoplastic agents in an
attempt to destroy tumor cells by interfering cellular
functions and multiplication. Chemotherapeutic
drugs are known to be the most irritant and a vesicant
drug as it has to act on the most deadly, rapidly
multiplying cells of cancer. Most chemotherapeutics
agents cause nausea, vomiting, diarrhea, anemia, and
myelosuppression. To some extend side effects can
be controlled or alleviated with other medications or
by altering the schedule of chemotherapy treatment.
It is important to alert physician immediately if
experience side effects so that to make treatment more
comfortable.[2]
The current Indian population is
1,270,272,105 (1.27 billion). The incidence of cancer in
India is 70–90/100,000 population and cancer prevalence
is established to be around 2,500,000 (2.5 million) with
over 800,000 new cases and 550,000 deaths occurring each
year. More than 70% of the cases present in advanced
stage accounting for poor survival and high mortality.
About 6% of all deaths in India are due to cancers which
contribute to 8% of global cancer mortality.[3]
As some studies suggested that there was a need
to educate the caregivers regarding side effects of
chemotherapy. A purposive study was done on 78
caregivers to assess their levels of satisfaction with
communication and their psychological status and the
result showed that caregivers had high level of anxiety
and depression. The study concluded that there is a
need for caregivers to know more about the patient’s
condition.[4] Hence, the investigator was motivated to
educate the caregivers and impart knowledge on home
management of chemotherapy and its side effects.

The effect of the planned teaching programme (PTP) was
assessed by one group pretest and one group posttest,
using structured questionnaire. The knowledge level of
caregivers was assessed by poor score, average score,
and good score.
A sample size of 60 caregivers was considered in the
study one group pretest and one group posttest. A paired
t‑test was used to find the effectiveness of PTP at 0.05
level of significance.

Results
Results of the study were analyzed and interpreted the
data collected among 60 caregivers of patient receiving
chemotherapy from selected tertiary care hospital,
Belagavi. The data have been tabulated and analyzed
according to the objectives.
• Section 1: Sociodemographic variables of caregivers
• Section 2: Assessment of knowledge among
caregivers on home management and its side effects
of chemotherapy.

Section 1: Findings related to sociodemographic
variables of subjects

Data in Table 1 represent the distribution of the
caregivers according to age, gender, religion, education,
and income.
Table 1 reveals majority of the caregivers (45, 75%)
were between age group ≤45 years and only 15 (25%)
were in age group >45 years. While majority of the
caregivers (39, 65%) were males and 21 (35%) were
females. Majority of caregivers were (53, 88.33%) Hindus.
Majority of the participants were (29, 48.33%) completed
SSLC, 16 (26.67%) were illiterate and 15 (25%) were PUC
and 24 (40%) were earning in the range of Rs. 5001–10000
whereas 20 (33.33%) were earning above Rs. 10,000 and
16 (26.67%) were below Rs. 5000.

Section 2: Finding comparison of pretest and
posttest knowledge among caregivers on home
management and its side effects of chemotherapy
• Mean of pre‑ and post‑test was 13.13 and 25.16,
respectively [Graph 1]

Indian Journal of Health Sciences and Biomedical Research KLEU ‑ Volume 11, Issue 1, January-April 2018

57

[Downloaded free from http://www.ijournalhs.org on Wednesday, June 10, 2020, IP: 182.48.231.11]
Borges, et al.: Effectiveness of PTP on home management and its side effects in terms of knowledge among caregivers
of patients receiving chemotherapy

Table 1: Frequency and percentage distribution
of respondents according to sociodemographic
variables (n=60)

24.00

Frequency (%)
45 (75)
15 (25)

21.00

• Standard deviation of pre‑ and post‑test was 2.37 and
2.84, respectively
• The difference between mean of pre‑ and post‑test
was 12.03, whereas standard deviation difference
was 0.47.
Graph 2 describes that pretest knowledge shows that
8 (13.34%) had poor knowledge, 45 (75%) had average
knowledge, and 7 (11.66%) had good knowledge
compared with posttest knowledge, i.e., 4 (6.67%) had
poor knowledge, 39 (65%) had average knowledge,
17 (28.33%) had good knowledge scores.

15.00

13.13

12.00
9.00

0.00

Pretest

Posttest
Mean

75.00

Percentage

100.00
90.00
80.00
70.00
60.00
50.00
40.00
30.00
20.00
10.00
0.00

65.00

28.3
11.7

13.34

Posttest levels
Average Score

Good Score
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Good Score

Graph 2: Pre- and post-test frequency and percentage distribution of knowledge
scores of subjects regarding home management and its side effects of
chemotherapy

11.67%

13.33%

Poor
Average
Good
75.00%

Graph 3: Distribution of respondents by pretest levels of knowledge

Average Score = X̅ – SD to X̅ + SD
			
= 13.13 − 2.37 to 13.13 + 2.37
			
= 10.76 to 15.5

Y̅ = Posttest Mean

Pretest

6.67

Pretest levels
Poor Score

• Scoring system cutoff level to assess the level of
knowledge of caregivers by poor, average, and good
score were done using the formula as follows:

X̅ = Pretest mean

Standard Deviation

Graph 1: Comparison of pre- and post-test knowledge levels in the study

Graph 3 and 4 showed that comparison of mean postscore
by paired t‑test yielded P < 0.05. This simplifies that there
was a significance difference observed. Hence, H1 was
accepted that there was enhanced knowledge among
caregivers in providing home management and its side
effects with patient receiving chemotherapy.

SD = Standard Deviation

2.84

2.37

3.00

53 (88.33)
6 (10)
1 (1.67)

16 (26.67)
24 (40)
20 (33.33)

18.00

6.00

39 (65)
21 (35)

16 (26.67)
29 (48.33)
15 (25)

25.16

27.00

Mean value

Characteristics
Age (years)
≤45
>45
Gender
Male
Female
Religion
Hindu
Muslim
Others
Education
Illiterate
SSLC
PUC
Income in rupees
≤5000
5001-10,000
10,000 above

30.00

= SD + X̅
= 2.37 + 13.13
= 15.5

Poor Score
			
			

= X̅ − SD
= 13.13 − 2.37
= 10.76
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significant in increasing knowledge of caregivers of
patient receiving chemotherapy.

6.67%

28.33%

Poor
Average
Good
65.00%

Graph 4: Distribution of respondents by posttest levels of knowledge

Posttest

Good Score
			
			

= SD + Y̅
= 2.84 + 25.16
= 28

Average Score = Y̅ – SD to Y̅ + SD
			
= 25.16 − 2.84 to 25.16 + 2.84
		
= 22.32 to 28
Poor Score
			
			

= Y̅ − SD
= 25.16 − 2.84
= 22.32

Discussion
In the study conducted, majority of the caregivers (45, 75%)
were between age group ≤45 years and only 15 (25%)
were in age group >45 years. While majority of the
caregivers (39, 65%) were male and 21 (35%) were female.
Majority of caregivers were (53, 88.33%) Hindus. Majority
of the participants were (29, 48.33%) completed SSLC,
16 (26.67%) were illiterate, and 15 (25%) were PUC and
24 (40%) were earning in the range of Rs. 5001–10,000,
whereas 20 (33.33%) were earning above Rs. 10,000 and
16 (26.67%) were below Rs, 5000.
The mean difference between the pretest and posttest
knowledge scores was a true difference and not a
chance difference. This indicates that the PTP was highly

The overall mean knowledge scores of pretest was 13.13
and posttest was 25.16 with standard deviation of pretest
was 2.37 whereas posttest was 2.84. The mean difference
of pretest and posttest was 12.03 and standard error of
difference was 0.4.
The obtained value (tcalculated 28.35) is greater than the
table value (ttabulated 1.96) at 0.05 level of significance.
Therefore t‑value is found to be significant. It
shows that there was significant difference between
pretest and posttest knowledge scores of caregivers
regarding home management and its side effects of
chemotherapy. Therefore the research hypothesis H1
is accepted.

Conclusion
The result of the study showed that the effectiveness of
PTP on home management and its side effects in terms
of knowledge among caregivers of patients receiving
chemotherapy was effective and highly significant
at t tabulated value was 1.96 at 0.05 level of significance.
A preexperimental design was used in the study.
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Backgroud of Study: Proper feeding practices during infancy are essential for attaining
and maintaining proper nutrition, health, and development of infants and children.
Statement of the problem: “A study to assess the knowledge of mother’s regarding
feeding practices for low birth weight baby admitted in selected hospitals Belagavi.
Karnataka.
The Objectives of the Study: To assess the knowledge of mother regarding feeding
practices of low weight babies. To find out the association between knowledge score of
mother’s with Selected socio demographic variables.
Research design used for the present study was descriptive survey research design. The
study was conducted on sample of 50 postnatal mothers. In the present study, findings
related to knowledge scores showed that that majority of subjects 38(76.0%) had average
knowledge level, 5(10.0%) had good knowledge and 07(14.0%) had poor knowledge
level.
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INTRODUCTION
Low birth weight is a term used to describe babies who are
born weighing less than 2,500 grams (5 pounds, 8 ounces). In
contrast, the average newborn weighs about 8 pounds. Over 14
percent of all newborn babies in the India have low birth
weight1.
Both term and preterm LBW infants tend to lose weight (about
10% and 15% respectively) in the first 7 days of life; they
regain their birth weight by 10-14 days. Thereafter, the weight
gain should be at least 15-20g/kg/day till a weight of 2-2.5 kg
is reached. After this, a gain of 20 to 30 g/day is considered
appropriate1.
Proper feeding practices during infancy are essential for
attaining and maintaining proper nutrition, health, and
development of infants and children. Results of studies on
infant and child feeding have indicated that inappropriate
feeding practices can have profound consequences for the
growth, development, and survival of infants and children,
particularly in developing countries 2. Maternal breast milk is
the recommended form of enteral nutrition for preterm or low
*Corresponding author: Jagadeesh H
Institute of Nursing Sciences. Belagavi. Karnataka

birth weight infants (AAP 1997). However, sufficient maternal
breast milk is not always available2.
A variety of formula milks (usually modified cow milk) are
available. These vary in energy, protein and mineral content
but, broadly, can be considered as: Expressed breast milk from
donor mothers, usually mothers who have delivered at term,
generally has a lower content of energy and protein than term
formula milk (Gross 1980; Gross 1981)3.
Nutritional management influences immediate survival as well
as subsequent growth and development of LBW infants. Even
simple interventions such as early initiation of breastfeeding
and avoidance of pre-lacteal feeding have been shown to
improve their survival in resource restricted settings.3 Early
nutrition
could
also
influence
the
long
term
neurodevelopmental outcomes; malnutrition at a vulnerable
period of brain development has been shown to have
deleterious effects in experimental animals3.
Expressed breast milk (EBM): All preterm infants’ mothers
should be counseled and supported in expressing their own
milk for feeding their infants. Expression should ideally be
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initiated within hours of delivery so that the infant gets the
benefits of feeding colostrum. Thereafter, it should be done 2-3
hourly - this would ensure that the infant is exclusively
breastfed and also helps in maintaining the lactation in the
mother4.

safety is not compromised. This is more than a matter of
perspective because the important implication is that measures
that increase nutrient intake and thus diminish undernutrition
do not require any further justification, especially not the
demonstration of efficacy. They just have to be safe3.

Growth of most VLBW infants proceeds at a slower rate than
in utero, often by a large margin. This, in turn, has heightened
awareness that nutrient intakes received by VLBW infants are
with regularity lower than nutrient uptake by the fetus, and that
this intake deficit persists to some degree during much of the
infant’s in-hospital life, and possibly beyond5.

VLBW infants proceeds at a slower rate than in utero, often by
a large margin. This, in turn, has heightened awareness that
nutrient intakes received by VLBW infants are with regularity
lower than nutrient uptake by the fetus, and that this intake
deficit persists to some degree during much of the infant’s inhospital life, and possibly beyond4.

Lack of knowledge towards the feeding practices of mother’s
for low birth weight babies is felt by the investigator that
mother’s can be helped by assessing their knowledge and with
a view to change hygienic feeding practices by providing
necessary information, so as to help them to get aware about
the hygienic feeding practices.

Although theoretically non-nutritional factors might be
involved in the slow growth of VLBW infants, nutrient intakes
are low and explain the poor growth adequately. Low nutrient
intakes will therefore remain the prime suspects with regard to
responsibility for poor growth and, as we shall see, for deficits
in neurocognitive development5

Need For the Study

In this study, we evaluated the effects of following the
recommended IFPs on the growth of infants and young
children in rural Bangladesh. We proposed that the infants who
were fed following the current infant feeding recommendations
would grow better during infancy and early childhood. We
used an innovative approach to construct the infant feeding
scales that were cumulative and captured the feeding practices
of all prior periods. We followed appropriate analytic
techniques to investigate the longitudinal association between
IFPs and growth of infants and young children with the use of
multilevel models for change. This analytic approach prevented
the potential problem of reverse causality that can be present in
cross-sectional studies.

Traditionally, the initial feeding method in a LBW infant was
decided based on her birth weight. This is not an ideal way
because the feeding ability depends largely on gestation rather
than the birth weight. However, it is important to remember
that not all infants born at a particular gestation would have
same feeding skills. Hence the ideal way in a given infant
would be to evaluate if the feeding skills expected for his/her
gestation are present and then decide accordingly6.
The World Health Organization (WHO) recommends exclusive
breastfeeding for the first 6 months of life and continuation of
breastfeeding for 2 years. The WHO and the United Nations
International Children’s Emergency Fund (UNICEF) have
articulated a global strategy for infant and young child feeding
and recommendations in the form of guiding principles for
complementary feeding of the breastfed child to focus attention
on the effect of feeding practices on health and growth of
infants and young children. Although these feeding
recommendations were based on the evidence available in the
published literature, the effects of following these
recommended infant feeding practices (IFPs) on growth during
infancy and early childhood have not been evaluated1.
Most studies on the association between feeding practices and
growth during infancy and childhood primarily investigated the
growth and other health outcomes of infants and children in
relation to breastfeeding and the timing and type of
introduction of complementary foods. Most studies on the
association between feeding practices during infancy and
childhood and growth of infants and children were based on
cross-sectional data. The associations that were observed in the
cross-sectional studies do not preclude the possibility of reverse
causality. In several longitudinal studies, the associations
between IFPs and the growth of infants and children were
observed. These studies, however, did not evaluate the effect of
current infant feeding recommendations by the WHO and
UNICEF7.
VLBW infant is invariably undernourished to some degree and
for at least some period of time. Because undernutrition is, by
definition, unphysiologic and undesirable, it follows that any
measure that diminishes it is inherently good, provided that

RESEARCH METHODOLOGY
Research approach
In view of nature of the problem selected for present study was
descriptive approach considered to be appropriate.
Research design
The research design used for the present study was descriptive
survey design.
Variables




Attribute variables: Personal characteristics, which
include age of the mother, religion, type of family,
educational status of mother and occupation of the
mother.
Research variale: knowledge rwgarding feeding
practices of low birth weight babies

Research setting: Setting refers to the area where the study is
conducted. The setting planned for this particular study is
postnatal wards and KMC mothers of KLES Dr. Prabhakarkore
Charitable Hospital, Belegavi, Karnataka.
Population
In the present study the population consist of mother’s of low
birth weight babies admitted in postnatal wards and KMC
mothers of KLES Dr.Prabhakarkore Charitable Hospital,
Belagavi,
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Sample size: Sample size for the present study is 50 mothers of
low birth weight babies were selected who are admitted in
postnatal wards and KMC mothers of KLES Dr.Prabhakarkore
Charitable Hospital, Belagavi, Karnataka.
Sampling techique: Sampling is the process of selecting a
portion of population to represent it. Based on the criteria
mentioned, purposive sampling was used to select the sample
according to the purpose of the study. Non- probability
purposive sampling technique is used. Mother’s who were
present at the time of data collection and willing to participate
in the study were selected.

RESULTS
Section I: Findings related to socio demographic variables
Table no 1 Frequency and percentage distribution of selected
mother’s according to socio-demographic variables.
n = 50
Demographic variable
1)Age
18-24
25-28
28 &above
2)Parity
Primipara
Multipara
3)Educational status of the
mother
SSLC
PUC
Graduation
Post graduation & above






Frequency

Percentage

28
20
2

56%
40%
4%

27
23

54%
46%

16
21
9
4

32%
42%
18%
8%

Majority of mother’s 28 (56%) were belonging to age
group of 18 to 24 years and minimum number of
mother’s 2 (4%) belonged to the age group of 28 years
and above.
Majority of mother’s 27(54%) wee primipara 23(46%)
were multipara.
Majority of mother’s education status 21 (42%) was
priuniversity
and minimum education status of
mother’s4 (8%) was post graduation and above.

Section II: Findings related to knowledge level of mother’s
Frequency and percentage distribution of knowledge level
scores of selected mother’s.
n= 50
Level of stress
Good knowledge
Average knowledge
Poor knowledge

Score
range
23 to 12
11 to 7
6 to 01

Frequency

Percentage(%)

05
38
07

10.0
76.0
14.0

Table no 3 depicts that majority of subjects 38(76.0%) had
average knowledge level, 5(10.0%) had good knowledge and
07(14.0%) had poor knowledge level.
Section III: Findings related to association between knowledge
levels of mother’s and selected socio demographic variables
H1 :- There is significant association between knowledge of
mother’s and selected demographic variables at 0.05 level of
significance.

Association between knowledge level of mother’s and selected
socio-demographic variables.
n=50
Si.no
1

3

3

DemographiC
Variable
AGE
18-24
25-28
28 &above
PARITY
Primipara
Multipara
Educational status
of mother’s
SSLC
PUC
Graduation
Post graduation &
above

Chi Square
CAL.
TAB

Good

Average

Poor

2
3
0

11
20
7

3
2
2

18.34

1
4

4
34

5
2

14.82

12.42

0
1
3

0
10
14

5
2
0

20.32

16.92

1

14

0

12.59

The finding of table reveals that the knowledge scores of
mother’s and socio-demographic variables such as variables
age, parity and educational status of the mother’s, shows there
is highly significant association with them at 0.05 level of.
Hence, H1 is accepted.

DISCUSSION
Majority of mother’s 28 (56%) were belonging to age group of
18 to 24 years and minimum number of mother’s 2 (4%)
belonged to the age group of 28 years and above. Majority of
mother’s 27(54%) wee primipara 23(46%) were multipara.
Majority of mother’s education status 21 (42%) was
priuniversity and minimum education status of mother’s4 (8%)
was post graduation and above.
In the present study, findings related to knowledge scores
showed that that majority of subjects 38(76.0%) had average
knowledge level, 5(10.0%) had good knowledge and
07(14.0%) had poor knowledge level.
Analysis was done for identifying association between
knowledge level and selected demographic variables by
computing chi-square test.
The study findings showed that there was significant
association between age, parity and educational level of
mother’s, with knowledge level scores.

CONCLUSION
Based on the socio demographic variable Majority of mother’s
28 (56%) were belonging to age group of 18 to 24 years and
minimum number of mother’s 2 (4%) belonged to the age
group of 28 years and above. Majority of mother’s 27(54%)
wee primipara 23(46%) were multipara. Majority of mother’s
education status 21 (42%) was priuniversity and minimum
education status of mother’s4 (8%) was post graduation and
above.
Frequency and percentage distribution of knowledge level
scores of selected mother’s depicts that majority of subjects
38(76.0%) had average knowledge level, 5(10.0%) had good
knowledge and 07(14.0%) had poor knowledge level.
Variables age, parity and educational status of the mother’s, are
in relation with knowledge level scores of mother’s are
associated with each other. Shows there is a association with
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the knowledge significance at 0.05 level of (p value 0.05).
Hence, H1 is accepted.

9.
10.
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Knowledge regarding Kangaroo Mother Care among mothers of low birth weight
babies
Hubballi J G, Naik K L, Sawant D A
Abstract:
“A study to assess the knowledge of mothers with Low Birth Weight babies regarding Kangaroo
Mother Care”. The objectives of the study were to assess knowledge of mothers with Low Birth
Weight babies regarding Kangaroo Mother Care and to find out the association between knowledge
and sociodemographic variables of mothers with Low Birth Weight babies. A nonexperimental
descriptive study design was used for the study. 45 samples were choosen through non probability
purposive sampling from the setting KLE’S Dr. Prabhakar Kore Charitable Hospital Belgaum.
Karnataka. Structured questionnaires to collect the data and was analysed by descriptive and
inferential statistics. Results showed that majority of mothers 33.3% were in the age group of 22-25
years and 8.8% were in the age group of 30 and above years. Majority 40% of the mothers had
completed their 10th standard. 60% of mothers were housewife. Majority of the mothers (68.8%) had
knowledge from health workers.Majority of the mothers 20 (44.4%) had average knowledge and 10
(22.2%) had good knowledge. Educational status of the mother had association with knowledge
regarding KMC as calculated chi-square value 22.61 was greater than tabulated value 12.59.mothers
age, occupation, source of information had no association with knowledge of mothers regarding
KMC.
Introduction:
Low Birth Weight is one of the major health problem throughout the world. Kangaroo mother care is
one of the most beneficiary care that can be provided for low birth weight babies by any of the family
members. Worldwide more than 20 million babies are born each year with low birth weight of these
95.6% are born in developing countries. As India as a developing country the facilities of incubators
and radiant warmers are comparatively less compare to the population hance KMC can be used as
the substitute for conventional way of caring the babies which needs very less equipments low cost
with an adequate knowledge. Hence this study was undertaken to assess the knowledge of mothers of
low birth weight babies regarding KMC in view to develop pamphlet.
Research Methodology:
Descriptive approch was used to carry out the study. Research variables were knowledge and
demographic variables were age, educational status, occupation, source of information.
Study setting was KLE’S Dr. Prabhakar Kore Charitable Hospital Belagavi with sample size of
45 mothers of low birth weight babies using non probability purposive sampling technique.
Knowledge was assessed by using structured questionnaire. Inclusion criteria like primi mothers with
low birth weight babies.
RESULTS
Results showed that majority of mothers 33.3% were in the age group of 22-25 years and 8.8%
were in the age group of 30 and above years. Majority 40% of the mothers had completed their 10 th
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standard. 60% of mothers were housewife. Majority of the mothers (68.8%) had knowledge from
health workers.
Section II: frequency and percentage distribution of knowledge scores
n= 45
Level of stress
Score range
Frequency
Percentage (%)

Good knowledge

16 to 20

10

22.2

Average knowledge

10 to 15

20

44..4

Poor knowledge

1 to 9

15

33.3

Section III: Association between knowledge level of selected mother’s and selected sociodemographic variables.
n=45
Demographic
Chi-Square
Sl No.
Good
Average
Poor
variables
Tab.
1
Age in Years
Cal.

2

3

4

18-21

2

6

6

22-25

5

6

4

26-29

2

2

4

30 & above

1

2.31

12.59

22.61

12.592*

10.84

12.592

2.81

12.592

1

Educational status:
Illiterate

0

4

0

Primary

0

7

12

SSLC

4

7

3

PUC

5

2

0

Occupation
House wife

5

11

12

Private employee

3

5

3

Govt employee

2

4

2

Health worker

7

12

12

Television

2

15

3

News paper

1

3

0

Source of information

chi-square value 22.61 was greater than tabulated value 12.59.mothers age, occupation,
source of information had no association with knowledge of mothers regarding KMC.
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Conclusion
Results showed that majority of mothers 33.3% were in the age group of 22-25 years and 8.8%
were in the age group of 30 and above years. Majority 40% of the mothers had completed their 10th
standard. 60% of mothers were housewife. Majority of the mothers (68.8%) had knowledge from
health workers.Majority of the mothers 20 (44.4%) had average knowledge and 10 (22.2%) had good
knowledge. Educational status of the mother had association with knowledge regarding KMC as
calculated chi-square value 22.61 was greater than tabulated value 12.59.mothers age, occupation,
source of information had no association with knowledge of mothers regarding KMC.
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ABSTRACT
“A study to evaluate the effectiveness of planned teaching programme on knowledge
regarding pediatric cardio pulmonary resuscitation among staff nurses working in KLES Dr.
Prabhakar Kore Charitable Hospital Belagavi, Karnataka.” Objectives of study: (1) To
evaluate the existing knowledge on pediatric cardio pulmonary resuscitation among staff
nurses. (2) To evaluate the effectiveness of planned teaching programme regarding pediatric
cardio pulmonary resuscitation. Methods: A planned teaching programme was conducted
using one group pre-test and post-test research design. The study was conducted on 30
pediatric staff nurses who were working in K.L.ES Dr. Prabhakar Kore Charitable Hospital
and MRC Belagavi, Karnataka. Data obtained was tabulated and analyzed in terms of
objective of the study using descriptive and inferential statistics. The hypothesis formulated
for the study were H1: The mean posttest knowledge scores of the Pediatric Staff Nurses
regarding pediatric cardio pulmonary resuscitation in children’s will be significantly higher
than their mean pre-test knowledge scores.
Keywords: cardio pulmonary resuscitation, planned teaching programme, staff nurses
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INTRODUCTION
Pediatric cardio pulmonary resuscitation
(CPR) is the foundational technique for the
emergency treatment of cardiac arrest. The
standardized training of CPR has been
emphasized more than ever [1]. Common
people in developed countries and regions
have received popular education of
pediatric CPR program of Advanced
Cardiac Life Support (ACLS) training
which was launched jointly by Universal
Medical Assistance International Center,
Ministry of Health, P. R. China and
American Heart Association in 2004.
Nurses of health services who have
received professional education and
training should be able to practice CPR
accurately and offer advanced cardiac life
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support to the child who suffered an attack
of cardiac arrest. This is considered as the
basic requirement and qualification of
licensed nurses. In the wider community it
is an expectation that competence in CPR
and ACLS is at a high standard in all
hospital medical and nursing staff (BuckBarrett and Squire 2004; Perkins et al
1999). While CPR/ACLS competency is
considered a fundamental skill for health
care workers, the evidence suggests that
retention of CPR/ACLS knowledge and
skills is generally poor (Brown et al 2006;
Buck-Barret and Squire 2004). Studies
have also identified differences in the
quality of ACLS /CPR performed by
various healthcare providers (Wik et al.
2005; Nyman and Sihvonen 2000). Often
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chest
compression
is
performed
inadequately with slow rates of
compression and inadequate depth of
compression (Abella et al. 2005). De
Regge et al (2008) found that after a
relatively short time following training,
nurse’s ACLS/CPR skills were poor.
Need for the Study
Pediatrics is the division of medicine that
agreements with the medical care of
Infants, Children and Adolescents. The age
limit of such patients ranges from birth to
18 years. Pediatric nursing is an area of
nursing and medical practice with a focus
on providing holistic care to infants,
children and adolescents. There are
different places pediatric nurses can work
like Pediatric ward, NICU’s, PICU’s etc.
where the nurse supports the patient and
the family by providing comprehensive
care which the family cannot perform [2].
Basic life support in a level of medical
care which is used for patients with life
threatening illness or injury until the
patient can be given full medical care. In
pediatric setup there are many pediatric
emergencies like accidents, injuries,
respiratory failure, sudden cardiac arrest
and shock where the emergency
professional health care team members
perform a number of life saving techniques
focused on the emergency care. Among
which the PCR stands first and foremost in
‘ABC’ of hospital emergency care.
MATERIALS AND METHODS
Research Design
The research design selected for the study
was pre-experimental one group pre-test
and post-test design.

Bagewadi and Patil

Variables
The variables for the present study are:
(1) Independent variables
Planned teaching programme about PCR.
(2) Dependent variables
Knowledge of staff nurses on PCR
Research Setting
The study was conducted in KLES Dr.
Prabhakar Kore Hospital and MRC Nehru
Nagar Belagavi. This institute had one
Pediatric Intensive Care Unit (PICU),
Neonatal Intensive Care Unit (NICU),
Pediatric General and Surgical Ward.
Research Population
The target population of the study were
staff nurses in pediatric wards.
Sample Size and Sampling Technique
The sample was selected from the nursing
staff working in KLES Dr. Prabhakar Kore
Hospital and MRC Nehru Nagar Belagavi.
A purposive sampling technique was used
to collect the samples.
Criteria for Selecting the Sample
Inclusion Criteria
Nursing staff working in pediatric wards at
KLES Dr. Prabhakar Kore Hospital and
MRC Nehru Nagar Belagavi.
Exclusion criteria
Nursing staff who are on leave at the time
of data collection.
RESULTS
Section 1

Table 1. Findings related to the socio-demographic variables of staff nurses.
Sl. no
1
1.1
1.2
1.3
1.4
2
2.1
2.2

Socio-demographic variables
Age in years
20–25
26–30
31–35
36–40
Gender
Male
Female
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Percentage (%)
66.6%
16.66%
10%
6.6%
40%
60%
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3
3.1
3.2
3.3
3.4
4
4.1
4.2
5
5.1
5.2
5.3
5.4
6
6.1
6.2
6.3
6.4

Religion
Hindu
Muslim
Christian
Others
Marital status
Married
Unmarried
Educational status
General nursing midwifery
BSc Nursing
P.B.BSc Nursing
M.Sc Nursing
Experience
1 year
2 years
3 years
More than 3 years

50%
16.6%
26.6%
10%
23.3%
76.6%
56.6%
30%
13.3%
0%
40%
20%
13.3%
26.6%

Section 2
Table 2. Mean, median, mode, standard deviation, range of knowledge score of subject
regarding pediatric cardio pulmonary resuscitation.
Area of analysis Mean Median Mode Standard deviation Range
Pre-test

11.23

11

13

2.08

14

Post-test

17.16

17.5

18

1.51

18

Series1

Series2

18

17.5

17.16

Series3

18
14

13
11.23

11

2.08

1.51

0 0
Area of analysis

Mean

Median

Mode standard deviation Range

DISCUSSION
Findings Related to Socio-demographic
Variables of the Staff Nurses
The data presented in Table 1 indicated
that: in this section the researcher analyzed
and categorized the subjects of study to
various groups based on the demographic
variables.
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•

•

The majority of the staff nurses 20
(66.6%) were in the age group of 20–
25 years, majority 5 (16.66%) were in
26–30 years, o3 (10%) were in 3135years and least 02 (6.6%) were
above 36 years of age.
Most of the staff nurses 18 (60%) were
females, 12 (40%) are male.
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•

•
•

•

Majority of the staff nurses were
Hindus 15 (50%) and 05 (16.6%) were
Muslims, and 8 (26.6%) Christians,
least 3 (10%) of others.
Most of the staff nurses 23 (76.6%)
were unmarried,07 (23.3%) were
married.
Most of the staff nurses 17 (56.6%)
were GNM staffs, 09 (30%) were BSc
staffs, 04 (13.3%) were P.B.BSc staffs,
no MSc staffs.
Most of the staff nurses 12 (40%) were
1-year experiences, 6 (20%) are 2
years experiences, 4 (13.3%) were
3year experiences than least 08
(26.6%) were above 3 years
experiences.

CONCLUSION
Based on finding of the study, it is
concluded that:
• The data have been collected through
the multiple choice questionnaire
method.
• Level of knowledge was assessed
among Staff Nurses of K.L.E.S Dr.
Prabhakar Kore Charitable Hospital
and MRC Belagavi, Karnataka.
• Obtained scores analyzed and found
the range by statistical method.
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Abstract: Objective: To evaluate the impact of social media/social networking on health, education and behavior of
undergraduate students
Methods: Descriptive study was carried over a period of 3 months on 80 undergraduate students of K.L.E.U'S
Institute of Nursing Sciences, Belagavi. Karnataka. All 80 students enrolled in study.
Results: Result revealed that there is positive impact of social media/ networking on health, education and behavior
of undergraduate students as seen by the results. The majority of samples have scored between the range of 30 to 40
(Agree) and 40 to 50 (Strongly Agree) which is a class where it shows there is an impact of positivity in the use of social
media / networking.
Conclusion: The study concluded that the impact of social media and networking has both positive and negative
impacts on the health, education and behavior of students and the results were helpful in preparing a booklet with the
points of positive usage of social media and social networking.
Keywords: Social media, Social networking, Health, education and behavior.

I.

INTRODUCTION

In today’s world where internet has experienced
tremendous growth, social networking sites have become
highly significant in people’s lives especially they have earn
more popularity among students and youngsters. In this study
the use of social media networking sites by the undergraduate
students is mainly focused. It not only focuses about the use of
social media networking sites but also its imp-acts in various
aspects among students like education, health and behaviors
including both positive and negative impacts..
Social media networking are the group of internet based
applications that allows people to create, share or exchange,
information, ideas, pictures andvideos1. It includes various
networking sites like face book, twitter, whatsapp, viber,
Page 243

Skype, and so on. These sites are based on objects in motion
so it has becoming more popular among today’s generation
and as well they are relatively inexpensive and easily
assessable.1adopted to their physiological and psychological
needs1.
Moving on to the impact of social media on education we
found that it have proven to be a very useful source among
students. Students can learn various things using it. It is
mostly based on objects in motion so students get quickly
attracted toward it and pay more attention and concentration in
social media. So the time period to gain knowledge is very
short term, learning process is quick and outcome is more
beneficial. As we know that internet is also compared as
encyclopedia where we will get everything whatever we want,
that to in various way so the students will b benefited more.
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Social media also have bad effect on education of
students. It includes various networking sites like face book,
whatsapp, viber, twitter etc. They will utilize their leisure
periods being busy in such sites. Which are supposed to be a
source to connect with friends, to share various media for
entertainment, for watching videos, for playing games etc. we
has found that students are more fond of such sites rather those
educational sites.
Next to education another impact of social media on
student’s health too have both positive and negative impacts.
In positive impacts students can learn heath related knowledge
and they can utilize it in their day to day life to improve the
health status among individual, family, society and overall
nation.
Students or youngsters are fonder of entertainment based
networking sites as they develop addiction towards it which
negatively affects their health. They will spend their most of
the times in using various apps and they will not care about
their health. As a result they will be victim of various health
problems like insomnia, loss of appetite, vision problem,
headache and so on.
Social media also helps to improve the communication
skills among various groups of people which positively
influence the behavior of students. It results in improving their
academic performance and as well in extracurricular activities.
More attraction and dependency towards internet is
leading the youngsters towards isolation from the family and
members of society so it inhibits the face to face interaction
with other peoples. They will be interacted indirectly with
others rather than direct interaction.

ISSN: 2394-4404

III. SIGNIFICANT FINDINGS OF THE STUDY
DEMOGRAPHIC DATA OF THE RESPONDENT
AGE
In group of 80 samples 43 (53.75%) of samples belong to
the age group of 15-20 years and 37(46.25%) belongs to 2125years.
SEX
In group of 80 samples 59 (73.75%) were females and 21
(26.25%) were male
NATIONALITY
In group of 80 samples 69 (86.25%) were Indian, 10
(12.25%) were Nepalese and 1 (1.25%) were others.
RELIGION
In group of 80 samples 50(62.5%) were Hindu, 1(1.25%)
were Muslim, 27(33.75%) were Christian, and 2(2.5%) were
other.
TYPE OF FAMILY
In group of 80 samples 61(76.25%) of samples belongs to
nuclear family, 19(13.75%) belongs to joint family and 0(0%)
belong to others.
RESIDENCE

II. MATERIALS AND METHODS
This was Descriptive study carried out at K.L.E.U'S
Institute of Nursing Sciences, Belagavi. Karnataka for a period
of 3 months. The study was approved by the institutional
research committee.
The tool used for the data collection consisted of: The
self-administered structured questionnaire to assess the impact
of social media/social networking on health, education and
behavior.
Tool was divided into two parts section I & section II
SECTION I - Demographic data
SECTION II - Self administered structured questionnaire
on effect of social media / social networking on health,
education and behavior of undergraduate students.

In group of 80 samples 32 (40%) lives in rural area and
48(60%) lives in urban areas.
FAVORITE FORM OF SOCIAL MEDIA
In group of 80 samples 17(21.25%) use Facebook, 0(0%)
use Viber, 42 (52.5%) use WhatsApp, 15(18.75%) use You
tube, 1(1.25%) use Twitter and 5 (6.25%) use others.
USE OF SOCIAL MEDIA
In group of 80 samples 76(95%) use in mobile, 2 (2.5%)
use in PC, 1(1.25%) use in Net Centre, and 1(1.25%) use in
Digital library.

RESEARCH DESIGN

TIME SPENT IN SOCIAL MEDIA

Descriptive research design has been adopted for the
present study.

In group of 80 samples 36(45%) of samples spent
<2hrs/day, 29(36.25%) of samples 2-4hrs/day, 11(13.75%) of
samples spent >4hrs/day and 4(5%) of samples spent nil

MAJOR FINDINGS OF THE STUDY WERE
Descriptive and inferential statistics had been used for
data analysis. The data was presented in the form of tables and
diagrams. Data was analyzed by computing mean, median,
standard deviation and chi - square.
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IV. RESULTS
The study revealed that there is positive impact of social
media/ networking on health, education and behavior of
undergraduate students as seen by the results. The majority of
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samples have scored between the range of 30 to 40 (Agree)
and 40 to 50 (Strongly Agree) which is a class where it shows
there is an impact of positivity in the use of social media /
networking.
But in post test 35.0% of them had moderate knowledge
(51-75 %), 65.0% of them had adequate knowledge (> 75 %)
and none of them had inadequate knowledge (≤ 50 %)., which
indicates that the Structured Teaching Programme improved
the knowledge of Plywood Industry workers regarding
Prevention of respiratory tract infections.
FINDINGS RELATED TO ASSOCIATION BETWEEN
DEMOGRAPHIC VARIABLES WITH RESULTS: The study
revealed that: There is an association between age and effect
of social media in education of undergraduate students, there
is an association between sex and effect of social media in
health of undergraduate students.
There is an association between the nationality and effect
of social media in behavior of undergraduate students.
There is association between residence and effect of
social media in behavior of undergraduate students.
There is association between use of devices and effect of
social media in education of undergraduate students.
There is association between time spent and effect of
social media in education of undergraduate students.

Demographic variables: majority of students 53.75% were
in the age group of 15-20, 73.75% students are females,
86.25% were from India, 62.5% of students were from hindu
religion, 61% were from nuclear family, 60% students from
urban areas, 52.5% of students favorite social media is
whatsapp and 29(36.25%) of samples using social media 24hrs/day.
In the present study there is positive impact of social
media/ networking on health, education and behavior of
undergraduate students as seen by the results. The majority of
samples have scored between the range of 30 to 40 (Agree)
and 40 to 50 (Strongly Agree) which is a class where it shows
there is an impact of positivity in the use of social media /
networking

MEAN, MEDIAN, MODE, OF SELF- STRUCTURED
QUESTIOONNAIRE
SCORES
ON
HEALTH,
EDUCATION, AN D BEHAVIOR OF UNDERGRADUATE
STUDENTS

REFERENCES

Sl.no
1
2
3

Areas Of analysis
Mean
Health
38.27
Education
38
Behaviour
36.88
Table 1

Median
38
38
37

Mode
41
37
38

Figure 1
Data presented in Table 16 and Figure 16 shows th at the
obtained Mean is (38.27) on he alth, (38) on education,
(36.88) on behavior similarly Median is (38) on health, (38)
on education and (37) on behavior and Mode is (41) on health,
(37) on education and (38) on behavior

V. DISCUSSION
The discussion is accordance with the objectives of the
study to evaluate the the impact of social media/social
networking on health, education and behavior of
undergraduate students
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VI. CONCLUSION
The study concluded that the impact of social media and
networking has both positive and negative impacts on the
health, education and behavior of students and the results were
helpful in preparing a booklet with the points of positive usage
of social media and social networking.
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Knowledge of Academic Leaders (Teachers) Regarding The
Protection Of Children From Sexual Offenses (POCSO) Act:
Power to Enhance Change in School Children
Prema Balusamy
Professor,College of Nursing, TeerthankeerMahaveerUniversity, Moradadbad ,Uttarpradesh

Abstract
Introduction: The Protection of Children from Sexual Offences Act (POCSO Act) 2012 was enacted by
government of India to protect children from offenses of sexual assault, sexual harassment and pornography
by incorporating child friendly mechanism. Academic leaders being the back bone of the child development
in the school plays an important role in disseminating the law of child .A better understanding of teachers’
knowledge about POSCO act will allow us to establish key starting points from which to utilize the system
for prevention. A cross sectional study was conducted to assess the Awareness of academic leader regarding
POCSO act. Objectives: 1.To assesses the level of Knowledge regarding POCSO act among academic
leaders. 2. To associate the level of knowledge of academic leader with selected socio demographic variables.
Methodology: A descriptive survey design was used to conduct the study. .Purposive sampling technique was
used to collect the data from 50 academic leaders in school. Pre tested, validated self-administered tool was
used to collect the data. Results: Majority of the academic leader had average level of knowledge regarding
POCSO act (52%). Conclusion: Academic leaders being a back bone in the school have to be enhanced with
awareness programme to empower young generation. Nursing profession is an as essential stakeholders in
extending services to impart knowledge to school stakeholders
Keywords: POCSO act, Knowledge, academic leader

Introduction

(POCSO) Act 2012 is applicable to the whole of India.

The Protection of Children from Sexual Offences
Act (POCSO Act) 2012 was enacted by government of
India to protect children from offenses of sexual assault,
sexual harassment and pornography by incorporating
child friendly mechanism. This provides a comphrensive
definition and recognition of crime which covers all
possible sexual crimes and sexual exploitation against
children. Under POCSO act a person below the age of
18 years is a child 1.

Protects the child through all stages of judicial
process and gives paramount importance to the principle
of “best interest of the child”.

What are the Salient features of POCSO act?
The Protection of Children from Sexual Offences
Corresponding author:
Prof. Dr. Prema Balusamy,
Professor, College of Nursing, TeerthankeerMahaveer
University Moradadbad,Uttarpradesh.
Email : premabalusamy369@gmail.com

Penetrative and aggravated penetrative sexual
assault, sexual and aggravated sexual assault, sexual
harassment, and using a child for pornographic purposes
are the five offences against children that are covered by
this Act.
This Act suggests that any person, who has an
apprehension that an offence is likely to be committed
or has knowledge that an offence has been committed,
has a mandatory obligation to report the matter i.e.
media personnel, staff of hotel/ lodges, hospitals, clubs,
studios, or photographic facilities.
Failure to report attracts punishment with
imprisonment of up to six months or fine or both.

2
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It is now mandatory for police to register an FIR in
all cases of child abuse.
A child’s statement can be recorded even at the
child’s residence or a place of his choice and should be
preferably done by a female police officer not below the
rank of sub inspector.
As per this Act, the child’s medical examination can
be conducted even prior to registration of an FIR.
The Act casts duty on state to spread awareness
among general public, about the provisions of this Act
through media, i.e., television, radio and print at regular
intervals.
Why Children Don’t Speak Up About Abuse?
Children are afraid that they may be disbelieved.
Children feel a sense of guilt.

guidance and information for the children
(b) Police FIR: Inform the child before reporting to
the police. Ensure that the child is comfortable with the
idea and prepared for meeting with the police. Reassure
the child that you will be with them every step of the way
but also inform them that they will have to be prepared
to recount the incident. Once the child is prepared, do
not take the child to the police station. Instead, the child
may choose the place they find most comfortable to
meet the police who will come in plain clothes and not
in uniform.2
Problem Statement:
Descriptive study to assess the level of Knowledge
of academic leaders regarding POCSO act in selected
schools of Moradadbad, Uttar Pradesh
Objectives:

Children are afraid that the person who groomed
and abused them

1. To assess the level of Knowledge regarding
POCSO act among academic leaders.

The child may have been manipulated by the
offender into believing that their relationship is normal.

2. To associate the level of knowledge of academic
leaders with selected socio demographic variables.

Sometimes the child does not realize that it is being
abused.
Fear of retaliation and further abuse also forces a
child to keep silent.
Generally, children are not encouraged to talk about
their feelings and when they do… adults do not listen or
believe.
How to Prevent Child Sexual Abuse?
• School-based prevention programs
• Training of medical providers, school staff, clergy,
child protection caseworkers, forensic interviewers, and
law enforcement officials can increase the willingness
of youth to disclose child sexual abuse as well as the
willingness of adults to report suspected abuse.
•Training parents to refute common myths around
“stranger danger” can help to increase their awareness
of far more common (and preventable) sexual abuse risk
factors in the household.
What are the services available to children?
(a) 1098: The Childline Helpline helps to get

Hypothesis:
H1: There will be a significant association between
level of Knowledge of academic leaders regarding
POCSO act with their selected demographic variables.
Material and Methods:
Research Approach and Design: A descriptive cross
sectional survey was used to conduct the study.
Sample size: The sample consisted of 50 academic
leaders in selected schools
Setting of the study: academic leaders working in
selected schools of Moradabad district, Uttar Pradesh.
Sampling technique: Purposive sampling was used
to select the subjects.
Data collection instruments: The instruments used
were developed by the researcher. The researcher used
the following instruments for collecting the data. Data
were collected by the primary investigator in the schools.
Part 1: Demographic proforma was developed
by the investigator for the purpose of collecting back
ground information of the samples .It consisted of items
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namely age in years, gender, religion, qualification and
year of experience.
Part 2:Self-administered awareness questionnaire
was used to collect the data. Total items in the
questionnaire were 20. There were four opinions for
each question and maximum score possible was 20.
Correct response for each item was given score of 1 and
for the wrong or unanswered items, it was scored 0.The
Knowledge score was arbitrarily categorized as low
knowledge, average knowledge and high knowledge.
Content Validity of the tool: For ensuring the content
validity, the instruments were given to five experts from
fields of psychiatry, Obstetrics and gynecology nursing,
forensic medicine, community health nursing, and
School teacher’s .Modifications were made according to
the opinion and suggestion of the experts.
Reliability of the tool : The reliability of knowledge
questionnaire was determined by using split-half method
and Spearman-Brown prophecy formula and found to be

3

reliable (r= .89)
Procedure for data collection: Ethical clearance was
obtained from selected schools authorities. The purpose
of the study was explained to the participants through
participant information sheet and the informed consent
was taken from all the subjects before administering the
research instruments.
Findings
The analysis of the data was done as per objectives.
Sample characteristics:
The sample of present study consisted of 50
academic leaders. Majority of academic leaders (38%)
belonged to the age group of 31 to 40years. Maximum
(78%) were female. More than half of the academic
leaders belonged to hindu religion ( 74%) and most were
with B.Ed. qualification ( 54 %).Majority of academic
leaders were with 0to 5 years of experience .(Table 1)

Table 1: Sample characteristics of academic leaders
Sample Characteristics

(f)

(%)

21-30

18

36

31-40

19

38

41-50

8

16

51 and above

5

10

Male

12

22

Female

38

78

Hindu

37

74

Muslim

8

16

Christian

5

10

B.Ed

27

54

MA/M.Ed

9

18

Any other

14

28

0-5

18

36

6-10

12

24

11-15

8

16

16 and above

12

24

Age in years

Gender

Religion

Qualification

Total years of experience in teaching

Level of Awareness of Academic leaders regarding POCSO act
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Out of 50 academic leaders , 26 (52%) had average
knowledge score and about 17(34%) had high knowledge
score whereas only 7(14%) had low knowledge score
regarding POCSO act abuse ( Table 2).The mean
knowledge score was 13.82 and standard deviation was
3.2. Hynniewta, B., Jose, T. T., & Anjali, K. G assessed
the Knowledge and attitude on child abuse among school
teachers in selected urban English medium schools of
Udupi District. Majority of the school teachers (84%)
had average knowledge on child abuse whereas, all the
teachers had favourable attitude towards identification
and reporting of child abuse. With regard to association
between knowledge and selected demographic variables,
there was no significant association found except for
previous knowledge on child abuse (p <.05)3.
Table 2: Level of Knowledge of academic leaders
regarding POCSO act
Level of
knowledge

Frequency

Percentage

High

17

34%

Average

26

52%

Low

7

14%

Association of Level of awareness with selected
demographic variables
Chi square reveals that there is no significant
relationship between level of knowledge with
demographic variables such as age in years, gender,
religion, qualification and year of experience
Conclusion
The present study assessed the level of knowledge
regarding POCSO act among academic leaders and it is
found that 34 % had high knowledge. The achievement
of objectives POCSO requires a coordinated response

of all the key players, specially the Counsellors,
Social Workers and Special Educators such as nursing
profession Naregal PM, Mohite VR, Hiremath P,
Chendake M, Karale RB, Pawar S conducted study to
assess the effectiveness of Planned Teaching Programme
on Knowledge Regarding Prevention of Child Abuse
and Neglect Among Primary School Teachers and found
in pre-test majority 18 (60%) teachers had poor and
6 (20%) had average and good knowledge regarding
child abuse and neglect respectively. Where as in posttest majority 19(63%) teachers had average knowledge,
6(20%) had good knowledge and 5(17%) teachers had
poor knowledge regarding knowledge of child abuse and
neglect4.
Conflict of Interest: NIL
Source of Funding: Self
Ethical Clearance:The ethical clearance was
taken from committee and School authorities before
conducting the study
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ABSTRACT
Social stigma is the extreme disapproval of a person or group on society that is perceived, and serves to
distinguish them, from other members of a society.2 According to community based study under the WHO
mental health Gap action program, in India the life time prevalence of mental disorders range from 12.2%
- 48.6%. Lack of social support combined with the absolute lack of care, street have become home to the
mentally ill in India13. The prejudice and fear caused by stigma may even prevent people from coming forward
and seeking the help they need.16
METHOD: A Pre experimental one group pre-test post-test design was adopted to carry out the present
study. Based on the geographic proximity, feasibility to conduct the study and familiarity with the setting,
this study will be conducted at selected tertiary care hospital of Belagavi. i.e. K.L.E.S.’s Dr. Prabhakar Kore
Charitable hospital, Belagavi, Karnataka. The sample consisted of 80 caregivers of the patient with psychiatric
disorders at selected tertiary care hospital of Belagavi. Samples were selected by Non probability convenient
sampling technique. After the pre-test a PTP was administered to the subjects and on the seventh day post-test
was conducted with the same structured knowledge questionnaire. The collected data was analyzed by using
descriptive and inferential statistics
RESULT: The mean post test knowledge score obtained (O2=20) was higher than the mean pre-test knowledge
score (O1=14) and similarly the mean post test attitude score obtained (O2=128) was higher than the mean
pre-test attitude score (O1=108). Testing of hypothesis for evaluation of effectiveness of planned teaching
program for care givers of mentally ill patients on knowledge (tcal = 14.6, ttab = 1.99, P < 0.05) and attitude
(tcal = 13.3, ttab = 1.99, P < 0.05) regarding social stigma of mental illness proved that Planned Teaching
Programme was effective teaching method for creating awareness regarding mental health and mental illness.
There was no significant association found between the pre-test knowledge scores of knowledge (p>0.05) and
attitude (p>0.05) regarding social stigma towards people with psychiatric disorders with selected demographic
variables.
Keywords: Knowledge, Attitude, Social stigma, Psychiatric disorders and People
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“Mental illness is nothing to be ashamed of, but
stigma and bias shame us all.
			
-Bill Clinton
When we make assumptions about how mental
health problems will affect someone’s behavior, this
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makes it more likely that they will be singled out, or
labeled as different, dangerous or strange. This is what
we call stigma. Treating someone differently from
how we treat others because of their mental health,
whether consciously or subconsciously, is what we call
discrimination1.

Their social support network may shrink and they
may face negative attitudes if they reveal the disorder.
They may be disappointed by reactions from mental
health care professionals and feel alienated from the
treatment process.
They often have to endure the effects of labeling and
the visibility of the disorders.

Stigma
The word Stigma is derived from Greek origins
referred to a type of marking or tattoo which was cut or
burned into the skin of traitors, criminals, slaves in order
to visibly identify them as blemished or morally polluted
persons and these individuals were to be avoided or kept
away, particularly in public places.2
Psychiatric disorder
Psychiatric disorder is mall adjustment in living.
It produces a disharmony in the person’s ability to meet
the human needs comfortably or effectively and function
within a culture. A person with psychiatric disorder
loses his ability to respond according to the expectations
he has for himself and the demands that the society has
for him.4
Stigma brings the experience and feelings of
Shame
Blame
Hopelessness
Distress
Misinterpretation in the media
Reduce to seek and/or accept necessary help.1

Need for the study
In India 90% of patients admitted to experiencing
stigma.1 86% of patients had experienced discrimination.
According to community based study under the WHO
Mental Health Gap Action Program, in India the life
time prevalence of mental disorders range from 12.2%48.6%. Lack of social support combined with the
absolute lack of care, street have become home to the
mentally ill in India. Statistics suggest that 25% of the
mentally ill in India are homeless.10
Family members experience the effects of stigma
in many ways:

They may delay getting treatment due to fears of
stigma.14
STATEMENT OF THE PROBLEM
A study to evaluate the effectiveness of planned
teaching program on knowledge and attitude regarding
social stigma towards people with psychiatric disorders
among care givers at selected tertiary care hospital of
Belagavi, Karnataka.
OBJECTIVES OF THE STUDY
To assess the knowledge regarding social stigma
towards people with psychiatric disorders among care
givers at selected tertiary care hospital of Belagavi.
To assess the attitude regarding social stigma
towards people with psychiatric disorders among care
givers at selected tertiary care hospital of Belagavi.
To find out the effectiveness of planned teaching
program on knowledge regarding social stigma towards
people with psychiatric disorders among care givers at
selected tertiary care hospital of Belagavi.
To find out the effectiveness of planned teaching
program on attitude regarding social stigma towards
people with psychiatric disorders among care givers at
selected tertiary care hospital of Belagavi.
To find out the association between the pre-test
knowledge scores of knowledge and attitude regarding
social stigma towards people with psychiatric disorders
with selected demographic variables at selected tertiary
care hospital of Belagavi.
Operational Definitions
Social stigma:- Social stigma is the extreme
disapproval of a person or group on society that are
perceived, and serve to distinguish them, from other
members of a society.1
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Psychiatric disorders:- Psychiatric disorders are
clinically diagnosed mental health problems which leads
to mall-adjustment in activities of daily living.2
People:- A people is a plurality of persons considered
as a whole, as in an ethnic group.17
Care givers: - First degree relatives of mentally ill
patients those who are taking care of patient during the
time of hospital admission. Example: Mother or father
or siblings and spouse of mentally ill patient.18
HYPOTHESIS OF THE STUDY
H1: There will be significant increase in post-test
knowledge and attitude scores than pre test knowledge
and attitude scores among care givers of patient with
psychiatric disorders at selected tertiary care hospitals of
Belagavi, Karnataka at 0.05 level of significance.
H2: There will be significant association between
the pre test knowledge and attitude scores with selected
demographic variables at selected tertiary care hospitals
of Belagavi, Karnataka at 0.05 level of significance.
RESEARCH METHODOLOGY
Research Approach:
An Evaluative approach was adopted in this study.
Research Design:
Pre experimental one group pre-test post-test design
was adopted research design was adopted to carry out
the present study.
Research Setting:
Based on the geographic proximity, feasibility to
conduct the study and familiarity with the setting, the
investigator selected tertiary care hospital of Belagavi
i.e. K.L.E.S.’s Dr. Prabhakar Kore Charitable hospital,
Belagavi, Karnataka.
Population:
The population of the present study comprised care
givers of the mentally ill patients at selected tertiary care
hospital of Belagavi.
Sample and Sample Size:
Sample size of the present study consists of 80
caregivers of the mentally ill patients at selected tertiary
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care hospital of Belagavi, who were able to read and
write Kannada, and English.
Sampling Technique:
The sampling technique used for the present study
is Purposive sampling technique approach which is a
type of Non-Probability sampling technique which was
considered appropriate for the study.

DATA COLLECTION INSTRUMENTS
The data collection tool for this study consisted
of three parts.
Section I:

Demographic variables

Section II: Knowledge rating scale for assessing
the knowledge of the care givers of mentally ill patients
regarding social stigma of mental illness.
Section III: Attitude rating scale for assessing
the attitude of the care givers of mentally ill patients
regarding social stigma of mental illness.
The reliability of the tool was found to be 0.73
for knowledge questionnaire and 0.86 for attitude
questionnaire, which indicated that the tool was reliable.
PILOT STUDY
The pilot study was conducted in psychiatry O.P.D.
of K.L.E.S.’s Dr. Prabhakar Kore charitable Hospital
from 17/12/15 to 26/12/15 with selected 8 samples by
Non probability convenient sampling technique.
PROCEDURE FOR DATA COLLECTION
The main study was conducted at KLES’s Dr.
Prabhakar Kore charitable Hospital’s Psychiatry ward,
Belagavi from 21/01/2016 to 22/02/2016.

RESULTS
Section I: Findings related to socio demographic
variables of care givers of mentally ill patients at selected
tertiary care hospital of Belagavi.
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Table 1: Frequency and percentage of distribution of the sample characteristics.

n=80
Sl. No

Socio Demographic Variables

1

Age in Years

2

3

4

5

6

7

8

Frequency

percentage

18-28

22

27.5

29-38

18

22.5

39-48

18

22.5

49-above

22

27.5

Male

48

60

Female

32

40

No Formal Education

18

22.5

Primary education

19

23.75

Secondary Education

26

32.5

Graduation-Above

17

21.25

Government Job

24

30

Private job

19

23.75

Farmer

18

22.5

House Wife

19

23.75

Urban

38

47.5

Rural

42

52.5

Nuclear

39

48.75

Joint

23

28.75

Extended

18

22.5

1

80

100

2

0

0

3

0

0

above 4

0

0

1-2 Yrs

9

11.25

3-4 Yrs

33

41.25

5Yrs and above

38

47.5

Gender

Education

Occupation

Area Of Resident

Type Of Family

Number of Mentally ill in the family

Duration of illness

Section II
Analysis and Interpretation of knowledge scores
Analysis and Interpretation of attitude scores
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Table 2: Mean, Median, Standard deviation and range of knowledge scores of care givers of mentally ill
patients at selected tertiary care hospital of Belagavi.						
n=80
Area of Analysis

Mean

Median

Mode

Deviation(SD)

Range

Pre test

14

14

7

4.96

17

Post test

20

21

9

2.6

12

Difference

6

7

2

2.3

5

Table 3: Frequency (f) and Percentage (%) distribution of knowledge scores of care givers of mentally ill
patients at selected tertiary care hospital of Belagavi. 				
		
n=80
Knowledge Scores

Score range

Pre test

Post test

f

%

f

%

Good

17-24

27

28.75

71

88.7

Average

9-16

30

37.5

9

11.2

Poor

0-8

23

33.75

0

0

Table 4: Evaluation of effectiveness of planned teaching program for care givers of mentally ill patients on
knowledge regarding social stigma of mental illness.						
n=80

Mean Difference (d)

Standard Error
Difference (SED)

6.4

0.41

Paired ‘t’test values
Calculated

Tabulated value at 79
degrees of freedom

14.6

1.9904

*(P<0.05)

Table 5: Evaluation of effectiveness of planned teaching program for care givers of mentally ill patients on
Attitude regarding social stigma of mental illness.						
n=80
Mean Difference (d)

Standard Error
Difference (SED)

19.8

1.5

Paired ‘t’test values
Calculated

Tabulated value at 79
degrees of freedom

13.3

1.9904

*(P<0.05)

Table 6: Association between the pre-test knowledge scores of care givers of mentally ill patients and
demographic variables. 									n=80
Good

Average

Poor

χ2 cal
val

χ2 tab

18-28

6

5

11

5.091

12.59

29-38

6

7

5

39-48

5

7

6

49-above

6

11

5

Socio Demographic Variables

DF

Age in Years

6
NS
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Gender
Male

9

20

19

Female

14

10

8

No Formal Education

7

6

5

Primary education

5

9

5

Secondary Education

6

10

10

Graduation-Above

5

5

7

Government Job

5

10

9

Private job

5

7

7

Farmer

6

7

5

House Wife

7

6

6

Urban

9

13

16

Rural

14

17

11

5.93

5.99

2.83

12.59

2
NS

Education

6
NS

Occupation
1.79

12.59
6
NS

Area Of Resident
2.32

5.99

2
NS

Table: 7 Association between the pre-test attitude scores of care givers of mentally ill patients and
demographic variables. 								n=80
Socio Demographic
Variables

Un Favorable
attitude

Neutral
Attitude

Favorable
Attitude

χ2 cal
val

χ2 tab

18-28

2

14

6

8.78

12.59

29-38

1

12

5

39-48

5

10

3

49-above

8

9

5

Male

9

20

19

Female

14

10

8

No Formal Education

7

6

5

Primary education

5

9

5

Secondary education

6

10

10

Graduation-Above

5

5

7

Government Job

1

14

9

Private job

3

11

5

Farmer

5

9

4

House Wife

7

11

1

Urban

5

21

12

Rural

11

24

7

DF

Age in Years
6
NS

Gender
3.24

5.99

2.81

12.59

2
NS

Education
6
NS

Occupation
11.3

12.59
6
NS

Area Of Resident
3.57

5.99

2
NS
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DISCUSSION
Assessing the level of knowledge and Effectiveness
of planned teaching programme in terms of gain in
knowledge regarding social stigma of mental illness:
Data analysis for level of knowledge revealed that
Pre-test score of caregivers of people with psychiatric
disorder. The mean pre-test knowledge scores were 14,
with standard deviation 4.9, median 14, mode 7 and
range 17. Among the total sample (n=80), 30 (37.5%)
had average knowledge, where as 23(33.75%) had
poor knowledge and 27(28.75%) had good knowledge.
Testing of hypothesis for evaluation of effectiveness of
planned teaching program for care givers of mentally
ill patients on knowledge(tcal = 14.6, ttab = 1.99, P<0.05)
regarding social stigma of mental illness proved that
Planned Teaching Programme was effective teaching
method for creating awareness regarding mental health
and mental illness.
The findings of the study are supported by the study
of Farid F Youssef, Raecho Bachew, Glenderia Sherma
et al. “To assess Knowledge and attitudes towards mental
illness among college students”. 673 subjects participated
in this study. In this study, knowledge was higher among
those persons who knew someone with a mental illness.
This study results suggested that widespread educational
campaigns need to be implemented across the region,
designed to both increase knowledge about mental
illness and reduce discrimination towards persons
suffering with mental illness.11
Association of knowledge and attitude of caregivers
of people with psychiatric disorder with selected
demographic variables:
Chi square test was computed to find out the
association between knowledge of caregivers of people
with psychiatric disorder with selected demographic
variables. Test results were, the computed chi-square at
df (6) for age in years was (5.09), gender at df(2) was
(5.90), education status at df(6) was (2.3), occupation at
df(6) was (1.79), area of residence at df (2) was (2.32).
Chi-square calculated value is less than chi-square table
value so there is no significant association between
demographic variables and pre-test knowledge scores
of caregivers of people with psychiatric disorder at 0.05
level of significance. Hence H2 is rejected.
Chi square test was computed to find out the

11

association between attitudes of caregivers of people
with psychiatric disorder with selected demographic
variables. Test results were, the computed chi-square at
df (6) for age in years was (8.78), gender at df(2) was
(3.24), education status at df(6) was (2.81), occupation
at df(6) was (11.3), area of residence at df (2) was (3.57).
Chi-square calculated value is less than chi-square table
value so there is no significant association between
demographic variables and pre-test attitude scores of
caregivers of people with psychiatric disorder at 0.05
level of significance. Hence H2 is rejected.
This study supported by the study of Imlisongla
Longkumer, Indranee Phookan Borooah to assesss the
Knowledge about and attitudes toward mental disorders
among Nagas in North East India. 500 adults who are
above 21 years of age both males (n = 226) and females
(n = 272) are taken as study samples. In this study The
findings of this study suggested that need of educational
programs aimed at providing information about mental
disorders and the mentally ill may be organized in
educational institutions like Schools and Colleges, and
also in the Church.10

CONCLUSION
The study assumed that the social stigma is acts like
barrier in between psychiatric patients and society. Due
to lack of knowledge and the negative perception about
mental illness, people hesitate to receive treatment
from psychiatric hospitals and they hesitate to tell
about psychiatric disorder if they or their relatives or
family members suffering. As the caregivers of patient
with psychiatric disorder knowledge increases, more
favorable attitude develops. Care givers of patient with
psychiatric disorder have some knowledge regarding
social stigma of mental illness.
The result of the study proved that caregivers of
patient with psychiatric disorder lacking in the knowledge
and attitude on social stigma of mental illness. Majority
of the caregivers of patient with psychiatric disorder had
poor to average knowledge and unfavorable to neutral
attitude regarding social stigma of mental illness.
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Abstract
Aim:This study explores the effectiveness on knowledge regarding sexual and reproductive health among
school going adolescents. Method: The research design was pre experimental one group pre test post test
design. Reliability and validity of the tool were established. evaluated by test-retest method and the Chronbach
alpha was found to be 0.99 Data were collected through resarcher-developed questionnaire through probability
sampling .The study was conducted in at St.Joseph’s High School Andhra Pradesh, India among 30 sample
after obtaining ethical permission. The data were analyzed using descriptive and inferential statistics Results:
The analysis showed that prior to administering structured teaching programme the adolescents knowledge
level is between poor and good knowledge level. After implementing educational programme it was reported
that the level of knowledge was increased from poor to good and excellent.The present study revealed
the effectiveness of structured teaching programme on sexual and reproductive health awareness among
adolescents through pre and post test. Study revealed that pre test mean was 18.47 with standard deviation
2.27 however post test mean was 31.6 with standard deviation 1.83 which signified the effectiveness of
structured teaching programme, As the table t value (2.045) is less than the calculated t value (28.14) at degree
of freedom 29, at 0.05 level of significance. So there is a significant difference between the pre & the post test
level of knowledge regarding sex awareness.
Keywords: Sexual and reproductive health, awareness & adolescence

INTRODUCTION
“Adolescence is perhaps nature’s way of preparing
parents to welcome empty nest.”
-Karen Savage & Patricia Adam
In a broader canvas, sexuality is the most sensitive
subject and intimate feature of human life. According
to Glasier et al. (2006) sexuality encompasses gender
identity, male and female roles, eroticism, sexual
orientation, pleasure, intimacy, and reproduction.
Sexuality is associated with bio-psychosocial,
economic, political, religious, and cultural factors.
The term ‘reproductive health’ is coined by Peters and
Wolper (1995) that explains it as complete attainment
of well-being in terms of mental, physical, and social
conditions. Scarce knowledge or lack of awareness in
reproductive health enhances the chance of vulnerability

for adolescents to engage in unintended pregnancies,
STD’s, STI’s, and HIV1. The World Health Organization
(WHO) defines “adolescent” as an individual between
10 to 19 years of age. According to UNICEF, there are
243 million adolescents comprising 20% of the total
population of India.2 Twenty seven percent of adolescent
mothers have reported an unmet need for contraception.
Nearly 35% of HIV infections occur among the young
people in the age group of 15-34 years.3 Majority of
adolescents still do not have access to information and
education on sexuality, reproduction, and sexual and
reproductive health and rights, nor do they have access
to preventive and curative service.4
The current study was under taken to assess
the knowledge on sexual and reproductive health
programme and to provide education to the school going
adolescence.
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The objectives of the study was to1. To assess
the pre-test level of knowledge regarding sexual
and reproductive health awareness education among
adolescents
2. To evaluate the effectiveness regarding sexual and
reproductive health awareness education programme
among adolescents
3. To find out the significant association between pretest levels of knowledge among adolescents regarding
sexual and reproductive health awareness with selected
demographic variables
Research Hypothesis
H1:There will be an significant difference between
the pre-test and post-test level of knowledge among
adolescents regarding sexual and reproductive health at
P≤0.05.
H2:There will be an significant association between
pre test level of knowledge regarding sexual and
reproductive health with selected demographic variables
at P≤0.05.
Research Methodology
Research approach was quantitative cross-sectional
survey with a research design of one test pre-test -posttest .The study was conducted among 30 adolescents
studying at St.Joseph’s High School, Nizamabad ,Andhra
Pradesh after obtaining ethical clearance. The study was
conducted on adolescent boys and girls between the age
group 13-15 years using random sampling technique.
Criteria for sample selection
The sample was selected based on the following
inclusion and exclusion criteria.
Inclusion Criteria
Adolescents those who are between the age group
of 13-15years.
Adolescents both male and female.
Adolescents those who are available at the time of
data collection
Exclusive criteria
Adolescents those who are not willing to participate
in the study.

Adolescents those who are not available during the
data collection period.
DESCRIPTION OF THE TOOL
A structured questionnaire was developed to assess
the impact of teaching programme on knowledge
regarding sex awareness among adolescents.
The tool for the data collection consists of two
sections:
Section A:
Demographic Variables consists of Age, Sex,
Religion, Education of father, Education of mother,
Occupation of father, Occupation of mother, Type of
family, knowledge about sex awareness.
Section B: Consists of structured questionnaire to
assess the knowledge of the adolescents regarding sex
awareness, totally 40 questions were formulated under
separate sub-headings.
Correct answers carried 1 mark and incorrect marks
carried 0 marks.
The questions were related to,
Section I deals with knowledge
reproductive system

regarding

Section II deals with knowledge regarding teenage
pregnancy and sexual assault
Section III deals with HIV/AIDS.
The knowledge score were categorized into four
groups:
0-10: Poor, 11-20: Average, 21-30: Good, 31-40:
Excellent. To ensure the content validity of the tools, the
tool was submitted to 5 experts from which two experts
from mental health nursing and three psychiatrists. The
reliability of the tool was elicited by using the test re test
method and findings were compared. Karl Pearson r was
computed for finding out the reliability of the tool. The
reliability of the tool was tested and r=0.93.
Intervention
Sexual and reproductive health awareness education
programme was given after the pretest which constitutes
knowledge regarding reproductive system, teenage
pregnancy and sexual assaultand HIV/AIDS using
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different pedagogues like lecture, role play and video
assisted teaching. Subjects were clarified their doubts.
The session was for one day and after the intervention
post test was done .

Cont... Table N0:1-Socio-demographic variables
Occupation of
mother
a)Private
b)Beedi worker
c)House wife
d)Business

6

Data analysis:
The data were analysed using statistical package
SPSS17.0 and appropriate descriptive and
inferential statistics were used. Inferential statistics
i.e.Paired t-test (to find out mean difference of pretest
and post knowledge score) and chi-square test to test the
relationship between categorical variables)

Results

Frequency

Percentage

1

Age in years
a)13 yrs
b)14 yrs
c)15 yrs

11
11
8

36.7
36.7
26.7

14
16

46.7
53.3

2

Sex
a)Male
b)Female

3

Education of father
a)Non-literate
b)Primary
c)Secondary
d)Intermediate
e)Degree

4

5

7
6
4
9
4

23.3
20.0
13.3
30.0
13.3

Education of
mother
a)Non-literate
b)Primary
c)Secondary
d)Intermediate
e)Degree

8
11
5
4
2

26.7
36.7
16.7
13.3
6.7

Occupation of
father
a)Public
b)Private
c)Business
d)Coolie

3
10
11
6

10.0
33.3
36.7
20.0

23.3
23.3
43.3
10.0

14
15
Nil
1

Previous knowledge
a)Yes
b)No

Table N0:1-Socio-demographic variables
Demographic
Variables

7
7
13
3

Type of family
a)Nuclear
b)Joint
c)Single parent
d)Extended

7

8

Sl.No:

15

46.7
50.0
Nil
3.3

6
24

20.0
80.0

As per the table N0:1 Majority were in the age group
13 and 14 years, more than half (53%) were females
with majority (30% )of their fathers had intermediate as
their educational qualifications where as Majority(36.7)
of mothers had primary education , mostly male genders
worked in private firm whereas Majority(36.7)% of
female counter parts were housewives. Almost half
(50%) belong to joint family. Majority (80%) had not
have knowledge regarding sexual and reproductive
health.
Table no:2 elucidates frequency and percentage
distribution to assess the pre and post test level
of knowledge regarding sex awareness among
adolescents.
Sl.
no

Level of knowledge

Pre-test
F(%)

Post-Test
F(%)

1

VERY POOR

0

0

0%

0%

2

POOR

5

17%

0

0%

3

GOOD

25

83%

8

27%

4

EXCELLENT

0

0%

22

73%

5

MEAN &
STANDARD
DEVIATION

18.47±2.27

6

T-VALUE

2.045

7

CALCULATED
T-VALUE

8

df

9

P -value

31.60± 1.83

28.143
29
0.05
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Test used:Paired –T test		
As it can be seen from the table no:2 that pre test mean was 18.47 with standard deviation 2.27, post test mean
was 31.60 with standard deviation 1.83 which shows the effectiveness of structured teaching programme. As the table
t value (2.04) is less than the calculated t value (28.143) at degree of freedom 29.
There is a significant statistical difference between the pretest mean score and post test mean score at 0.05 level
of significance. Hence research hypothesis is accepted.
Table no:3 . depicts association between pre-test level of knowledge among adolescents regarding sex
awareness with selected demographic variables
LEVEL OF KNOWLEDGE

Demographic
variables

V.poor

Poor

Good

Excellent

13 Yrs

-

8

3

-

14 yrs

-

9

2

-

15 yrs

-

8

0

-

Male

-

12

2

-

Female

-

13

3

-

Chi-square
Value

Table
Value

df

P

2.50

12.59

6

0.05

**

0.107

7.82

3

0.05

**

4.20

21.03

12

0.05

**

0.758

21.03

12

0.05

**

6.17

16.92

9

0.05

**

1.35

16.92

9

0.05

**

S

AGE

SEX

EDUCATION OF FATHER
Non-literate

-

7

0

-

Primary

-

5

1

-

Secondary

-

3

1

-

Intermediate

-

6

3

-

Degree

-

4

0

-

EDUCATION OF MOTHER
Non-literate

-

7

1

-

Primary

-

9

2

-

Secondary

-

4

1

-

Intermediate

-

3

1

-

Degree

-

2

0

-

OCCUPATIONOF FATHER
Public

-

3

0

-

Private

-

6

4

-

Business

-

10

1

-

Coolie

-

6

0

-

OCCUPATION OF MOTHER
Private

-

6

1

-

Beedi worker

-

5

2

-

House wife

-

11

2

-

Business

-

3

0

-
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Cont... Table no:3 . depicts association between pre-test level of knowledge among adolescents regarding
sex awareness with selected demographic variables
TYPE OF FAMILY
Nuclear

-

11

3

-

Joint

-

14

1

-

Extended

-

0

1

-

6.30

12.59

6

0.05

**

0.00

7.82

3

0.05

**

PREVIOUS KNOWLEDGE
Yes

-

5

1

-

No

-

20

4

-

** Not significant at 0.05 level of significance
Test used: chi-square test
As it can be seen from the table no:3 that there was
no statistically significant association with regard to
demographic variables such as age, sex, education of
father and mother, occupation of father and mother and
type of family with the mean pretest knowledge score
because the chi-square value is less than calculated
t-value at 0.05 level of significance.

Discussion
The current study is a pilot study to inculcate sexual
and reproductive health awareness among adolescents.
Though the research has done on small sample size
the intervention was highly effective.Smaller-scale
interventions appeared to be more effective than largescale programs. The larger effects associated to smallscale trials seems worth exploring. It may be the case
that in large-scale studies it becomes harder to control
for confounding variables that may have an adverse
impact on the outcomes (Cagampang et al., 1997).
While during the pre- interventional period majority
(83%) of the adolescents had good knowledge however
interestingly their insight regarding reproductive system,
teenage pregnancy and sexual assault and HIV/AIDS had
increased in to the level of excellent knowledge as (73%).
This reiterated the effectiveness of the reproductive and
health education programme which was statistically
significant. A similar results were obtained by the study
conducted by(Nair M.K.C et al 2011)6
Paradoxically there was no statistically significant
association with the selected demographic variables.
Hence Null hypothesis is accepted.

Conclusion
Furthermore, there is a need to develop and
implement strategies for integrated primary education
about puberty, gender, and fairness/rights. It will be
important to translate and disseminate useful curriculum
resources. Finally, robust sexual and reproductive health
education programme ensures the adolescents to have
a adequate level of knowledge and attitude towards
sexuality and reproductive health.
Source of Funding -self.
Conflict of Interest -None
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Abstract
The Researcher aims to assess myths and misconceptions about mental illness in women of rural area.. Multiple
databases were searched focusing on existing myths and misconceptions into the society. It was concluded
through this literature review that there are many myths and misconceptions existing into the society and it
need to be removed by spreading awareness into the society.
keywords: Standing position, sitting crossed leg position, blood pressure, faculties

Introduction
Mental health is a emotional, psychological,
and social wellbeing of a person, an adjustment of an
individual plays an important role in mental health. How
the people adjust with each other, how they react with
each other, how they response and all depends on the
mental health. An opposite to mental health, it is mental
illness.1
Rural people are still not aware about the approaches
and care for mental illness and they believed that once,
mental illness occurs, it won’t cured. In addition they
thought like it is not a mental illness, it is all due to the
supernatural power and ancestor cause. Not limited to
this there are several myths and misconceptions present
in our society like Mental illness only affects a few
people, People with a mental illness never get better,
Mental illness can be cured by black magic and so on.2
The literature reviewed was obtained through
different database includes CINHAL (Cumulative index
TO Nursing & Allied Health Literature), MEDLINE
Corresponding author:
Mr. Meet A Patel,
2nd year M.Sc. Nursing student, Manikaka Topawala
Institute of Nursing – A constituent of Charotar
University of science & Technology, Changa, Taluka:
Petlad, District : Anand, Gujarat388421, India.

(Medical Literature Analysis & Retrieval System
Online), PubMed, Science Direct, SpringerLink,
ProQuest & Google scholar.

Material Methods and Findings
The study is headed mainly on Myths and
misconceptions about mental illness among women of
rural area.

Findings
Study shows that myths and misconceptions about
mental illness presents everywhere into the society.
Jugal Kishore,Radhika Mukharjee, Mamta Parashar,
R C Jiloha and G K Ingle conducted cross-sectional
study was to assess myths, beliefs and perception
about mental disorder and health seeking behaviour in
several population and medical professionals at Delhi
in 2011. A total 436 subjects were selected (360 from
urban and rural communities, 76 medical professionals)
by simple random technique and the result revealed that
the mental disorders were thought to be because of loss
of semen or vaginal secretion (33.9% rural, 8.6% urban,
1.3% professionals), less sexual desire (23.7% rural,
18% urban), excessive masturbation (15.3% rural, 9.8%
urban), God’s punishments for their past sins (39.6%
rural and 20.7% urban, 5.2% professionals) and polluted
air (51.5% rural, 11.5% urban, 5.2 professionals).34.8%
of rural and 13% of urban people believed that children
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do not get mental illness so, the study concludes that
myths and misconceptions are significantly more
prevalent in rural areas than in urban areas and among
medical professionals.3
Swapnil Gupta, Ajit Avasthi, R. Sureshkumar,
conducted cross-sectional study to compare the
psychopathology between depressed patients with low
religiosity and those with high religiosity at Chandigarh
in India{to correlate the level of religiosity with the
psychopathology in the psychiatric clinic of a general
hospital}. The study include 60 samples, 30 is low
religiosity and 30 is with high religiosity and they
examined the depressive symptoms, diagnosis was
made using standard ICD-10 criteria, Results revealed
that patients with depression, hopelessness and suicide
intent correlated negativity with the level of religiosity.
It concludes that religiosity has a significant effect on
the psychopathology of the depressed patient, especially
on hopelessness and suicide intent. This implies that the
incorporation of religiosity elements in the treatment of
the depressed is likely to have a useful positive impact.4
Deepak Goel, JS Dhanai and Alka Agarwal et al,
conducted study to assess knowledge, attitude and
practice of epilepsy at Uttarakhand, India in 2010. Total
219, 12th standard students were selected randomly
from different six village school of Daheradun district
of Uttarakhand state and results says that 98% students
heard about epilepsy, 74.9% thought epilepsy as a mental
disease and 48% believed that it is contagious negative
attitude showed as nearly 2/3rd students that epilepsy
is hindrance in marriage and occupation Nearly 41%
would use onion and shoe for terminating seizure attack.
It is concluded that 12th class of Uttarakhand students
has poor knowledge, attitude and practice for epilepsy
and needs special education Programme to dispel those
misconceptions.5
Kurpath Radhakrishnan conducted a study on
challenges in the management of epilepsy in poor resource
countries and said in the 18th annual conference of the
Indian Academy of neurology at Trichi, Tamilnadu. In to
that nearly 80% of the 50 million people with epilepsy
worldwide reside in developing countries that are least
equipped to tackle the enormous medical, social and
economic challenges posed by epilepsy and these include
widespread poverty, illiteracy, inefficient and unevenly
distributed health care system, and social stigma and
misconceptions with epilepsy. Studies reported that a

large proportion of patients with epilepsy in developing
countries never receive appropriate treatment for their
conditions, and many, though diagnosed and initiated
on treatment, soon discontinue treatment. Unaffordable
cost of treatment, unavailability of antiepileptic drugs,
and superstitious and cultural beliefs contribute to high
epilepsy treatment gap in resource poor countries. It
concluded that burden of epilepsy is more in developing
countries and it is untreated or undiagnosed due to
cultural, social beliefs present into the society and can
be minimized by educating the public about the positive
aspects of life with epilepsy. 6
Sanjay Prakash (Neurologist and headache expert)
was conducted a study on patients with tension-type
headache at Piperia, Baroda in 2016. Consisted of 50
consecutive patients with tension type headache (TTH)
visiting the outpatient neurology clinic were observed
(from aug 2014 to 2015), patients were selected on basis
of international classification of headache disorder (3rd
edition, beta version) and results shows that first answer
when they disclosed diagnosis. The reply of 32 patients
(64%) with TTH was “I do not have any tension / stress.”
8 patients (16%) said “yes I have some tension / stress.”
7 patients (14%) did not reply anything and waited for
next question. 3 patients (6%) asked, “What should I
do?” Relative / friends of 15 patients (30%), volunteered
themselves and said “ yes, he / she has tension.” But
these all 15 patients denied that they had any type of
tension. So, study concluded that stigma is society’s
negative evaluation of particular feature or behaviour
and in this circumstances, patient try to hide or conceal
their illness and do not seek medical care. So, society
needs awareness to find out the reality.7
Sandre Dietrich, Dirk Heidar, Herbet Matschinger
et al, conducted a study to assess influence of newspaper
reporting on adolescents attitude towards people with
mental illness at Germany in 2016 among 167students
aged between 13-18 years. Selected randomly and articles
was assigned to them. A self administered questions was
used to assess the attitude of students towards mentally
ill people and results revels that students also had read
the articles, had changed their attitude about mentally ill
people and those who had not read they used word like
violent and aggressive for mentally ill people. Thus, the
study concluded that we should break the unwanted link
between negative media reporting and negative attitude
of people.8
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Julio Arbolede-Florer
conducted
study
to
assess consideration on the stigma of mental illness
at Canada in 2003. Researcher found that prevalence
of misconception about mental illness include the
belief that mental patients are dangerous and violent
(88%), that they have low IQ or are developmentally
handicapped (40%), that they cannot function; had a
job, or have anything to contribute (32%), they are
unpredictable (20%) finally that they are to be blamed
for their own condition and should just shape up
(20%). Thus, it concludes that successful treatment and
community management of mental illness relies heavily
on the involvement of people’s beliefs and attitude about
mental illness.9
Dara Roth Edney conducted a literature review
about the effect of mass media and mental illness at
Ontario, Canada in January 2004. The researcher found
the popular sources of information about mental illness
are TV’s, newsmagazine show is 70% which is very
highest then newspaper (58%), and lasts the radio (18%)
and women’s magazines (18%) and researcher found
that there is a complex relationship between mass media
depiction of mental illness and public’s understanding.
Negative media images promotes negatives attitude and
gives negative perception to the people then, it concluded
that an accurate information must be disseminated to the
public through the media. It is vital to highlight stories
of successful recovery.10
Wolfgang Gaebel and Anja E Baumann was
conducted A study to assess the effectiveness of
intervention to reduce the stigma associated with severe
mental illness at Germany in 2003. Study include 200
spectators attended the event / intervention. A self
administered 182 questionnaire was distributed among
the audience before the film was shown. The evaluation
showed that not every public-oriented antisigma
intervention obtains the desired effect exclusively 113
viewers (samples / spectators) believed that they could
emphasize better with schizophrenic suffers as a result of
the event and report increase understanding. It concluded
that some negative stereotypes werestrengthen and social
distancing increased. The study recommends organizing
training programmes like open the doors, to improve the
knowledge of community.11
O Gureje et al conducted a descriptive study on
knowledge and attitude towards mental illness in Abuja.
Two thousand and forty samples were selected using
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multistage clustered sampling technique. The result
revealed that 96.5% of subjects perceived that people
with mental illness were dangerous, 82.7% expressed
fear to converse with mentally ill persons, and only
16.9% showed agreement regarding the marriage of
mentally ill persons. Therefore, the study concluded that
there was widespread stigmatization of mental illness
persisting.12

Conclusion
Researcher assessed that lots of myths and
misconception existing in the society, especially in the
rural area in this context researcher thought of taking the
task of creating awareness about mental illness and its
treatment.
Conflict of Interest: None
Source of Funding: No separate funding was
received for this study.
Ethical Clearance: The ethical clearance obtained
from our institute.
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Abstract
Introduction: A cross sectional study was conducted to assess the knowledge of adolescence regarding sexual
health. Objectives:To assess the level of Knowledge of adolescence regarding sexual health. Methodology:
A descriptive survey design was used to conduct the study. Purposive sampling technique was used to collect
the data from 250 adolescence in selected areas of Raichur, Karnataka. Pre tested, validated self-administered
tool was used to collect the data with dimension of Concept of sexual health, sexual abuse, sexual deviation
and life style of sexual health. Results: Majority of the adolescence had inadequate level of knowledge in
all dimensions of sexual health i.e. concept of sexual health (62.8%), sexual abuse (71.6%), sexual deviation
(67%) and life style of sexual health (69%).Conclusion:Adolescents often lack basic information, knowledge
and access for affordable confidential health services. It is necessary to teach adolescent school children in
their beginning of their life itself to maintain positive sexual health
Keywords: Sexual health,Knowledge, adolescence

Introduction
In the journey of adolescence, the late adolescence
between 15 to 18 years is the age of opportunity with
major sexual development usually occurred by now,
although the body is still developing towards becoming
an adult. Sexual development is important part of health,
similar to other measures of physical growth such as
height and weight1.
Perhaps one of the most significant sexual
developmental milestones along this journey in
adolescents is emerging sexuality. From Aristotle’s
early treatise on ‘sexual desire’ to Sigmund Freud’s
theories of ‘psychosocial development’, adolescent
sexuality has been a controversial topic for virtually
every generation. Although medical people often discuss
adolescent sexuality in terms of “risks”, it is important
to remember that sexuality, sexual behavior and sexual
relationships are an important and necessary part of
human development2.
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According to the office of the Surgeon General
(2001), ‘Sexuality’ is an integral part of human life. It can
foster intimacy and bonding as well as shared pressure
in relationships. It fulfills a number of personal and
social needs and people value the sexual part of being
for the pleasure and benefit it affords them. Yet when
exercised irresponsibly it can also have negative aspects
such as sexually transmitted diseases including, HIVAIDS, unintended pregnancy and coercive or violent
behavior. To enjoy the important benefits of sexuality,
while avoiding negative consequences some of which
may have long term or even lifetime implications,
knowledge regarding ‘sex’ is necessary for adolescents
to be sexually healthy, to behave responsibly and to have
a supportive environment to protect their own sexual
health as well as that of others3.
Globally adolescent sexual health issues have
become increasingly prominent and have aroused
wide spread international concern. Adolescents find
themselves sandwiched between a glamorous western
influence and stern conservatism at home; it strictly
forbids discussion on sex. Today the media revolution
has thrown them into turmoil of confusion and conflicts.
Adolescents enter the home of risky behavior at an early
age. Ignorance about sexual and reproductive health
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among adolescents makes them particularly vulnerable
to reproductive and sexual health problems. Early
intervention by targeting adolescents with sex education
as well as programs to improve their self-confidence and
social status may be an effective way to safeguard their
future health status.
However addressing the need of adolescents is a
huge challenge in countries like India due to various
cultural and social barriers. It is also commonly assumed
that family and educational institutions exercise great
control over sexual behavior of unmarried youth in India
than the west.
Review of Literature:
Hewageegana N Rajapaksa and others have
undertaken a survey to examine the sexual knowledge,
attitudes and behaviors of school going adolescents
in Sri Lanka. Data were collected randomly by a selfcompletion questionnaire and analyzed using SPSS.
Less than 1% demonstrated satisfactory sexual and
reproductive knowledge levels. 1.7% were sexually
active (30 boys vs 5 girls), the majority with same age
partners. 57% used contraception at first intercourse.
The study concluded that there is an imperative to
address the lack of sexual and reproductive knowledge4.
LiaquatRoopesh Johnson etal conducted a cross
sectional study to assess the sexual health awareness
among school girls (10-19 years) in Kanyakumari
District. Systematic random sampling was employed
to select 100 study subjects. Data collection was done
using self-administered questionnaire. The study results
showed that 52% of the study subjects had mother as
the source of information. Awareness has better with
the nuclear family and higher grade students were
significantly associated with the awareness of sexual
health. The study concluded for sexual health awareness
programme for adolescent5.
Sahay S etal conducted a cross sectional study to
identify the correlates of sex initiation among school
going adolescents in Pune, India. Case control analysis
(n = 205) was performed among 41 cases who reported
ever having sex and 164 controls matched for gender,
location and type of school. Correlates of sex initiation
were identified using conditional logistic regression.
The study concluded that the adolescents who reported
sexual abuse, Sexually Transmitted Diseases (STDs)
symptoms, smoking habit and those who had not read

scientific literature on reproductive and sexual health
were more likely to have initiated sex early6.
Elissa c Kennedy etal conducted a qualitative study
to assess the sexual and reproductive health information
preferences of adolescents in Vanuatu .Sixty six focus
group discussions were conducted with 341 male
and female adolescents aged 15- 19 years. Data were
analyzed thematically using an inductive approach.
The result showed that much of SRH information
targeting adolescents focused on sexually transmitted
infections and HIV. Schools had underutilized source
of information. The study concluded that there is need
to strengthen information provision through multiple
channels to reach in and out of school adolescents7
Problem Statement:
Descriptive study to assess the level of Knowledge
of adolescence regarding sexual health in selected areas
of Raichur, Karnataka
Objectives:
To assess the level of Knowledge of adolescence
regarding sexual health
Material and Methods:
Research Approach and Design:A descriptive cross
sectional survey was used to conduct the study.
Sample size: The sample consisted of 250
adolescence in selected areas of Raichur, Karnataka
Setting of the study: Adolescence in selected areas
of raichur
Sampling technique: Purposive sampling was used
to select the subjects.
Data collection instruments:The instruments used
were developed by the researcher. The researcher used
the following instruments for collecting the data. Data
were collected by the primary investigator.
Part 1: Demographic proforma was developed
by the investigator for the purpose of collecting back
ground information of the samples .It consisted of
items namely age in years, gender, order of birth and
sources of information. Part 2:Self-administered
questionnaire was used to collect the data. Total items
in the questionnaire were 40 with dimensions of concept
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of health, sexualabuse, sexual deviation and life style of
sexual health. Correct response for each item was given
score of 1 and for the wrong or unanswered items, it
was scored 0.The Knowledge score was categorized as
inadequate knowledge, moderately adequate knowledge
and adequate knowledge.
Content Validity of the tool:For ensuring the content
validity, the instruments were given to five experts from
fields of psychiatry, Obstetrics and gynecology nursing,
child health nursing, community health nursing, and
Biostatistician.
Reliability of the tool: The reliability of knowledge
questionnaire was determined by using split-half method
found to be reliable (r= 0.88)

Findings
Sample characteristics:
The sample of present study consisted of 250
adolescence.
Majority of adolescence (53%) belonged to the
age group of 16 years. Kalkute Jayant Ramchandraetal
studied the knowledge about sexual health of junior
college students, on their study, it was found that majority
of them were between the age group of 15 and 20 years8.
Half of the adolescence (54%) was male. Amit S.
Muthuetal surveyed the knowledge regarding sex among
500 college students in Mumbai and found that majority
of them (54%) were boys9.
Majority of adolescence were born as 2nd child.
Argys Lawa M etal investigated the association between
birth order and adolescent sexual behavior and found
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that middle born and last born are much more likely to
use substances and be sexually active than their first born
counterparts. The result provided the strongest evidence
to date that birth order is related to substance abuse and
pro sex10.
More than half of the adolesence( 68%) have got
information about sexual health from parents .Liaquat
Roopesh Johnson and etal conducted a cross sectional
study among schoolgirls (10-19 years) in Kanyakumari
district and found that mothers were the source of
information11.
Level of knowledge of adolescent regarding
sexual health
Out of 250 adolescence 172 (68.8%) had inadequate
knowledge, 78(31.2%) had moderately adequate
knowledge
whereas not even one had adequate
knowledge regarding sexual health
Dimensions wise knowledge score of adolescence
regarding on sexual health
Among 250 adolescence,157(62.8%) regarding
concept of sexual health, 179 (71.6%) regarding sexual
abuse, 168 (67%) regarding sexual deviation and
173(69%) regarding life style for sexual health were
having inadequate knowledge. The mean score for
concept of health, sexual abuse, sexual deviation and life
style for sexual health is 4.7, 4.1, 4.3 and 3.9 (Table 1)
AlQuaiz A M AmbreenKazi and Maha Al Muneef
conducted a cross sectional study to determine the
sexual health knowledge in adolescent girls in schools
of Riyah Saudi Arabia. Data was collected randomly
from 419 students by using self-administered structured
questionnaire. The results showed that 70.7% had poor
sexual health knowledge12.

Table 1: Dimension wise knowledge on sexual health
Dimensions wise knowledge

Mean /SD

Level of knowledge
Inadequate knowledge

Moderately adequate
knowledge

Adequate knowledge

f

%

f

%

f

%

Concept of Sexual health

4.7/2.4

157

62.8

79

31.6

14

5.6

Sexual abuse

4.1/2.6

179

71.6

62

24.8

9

3.6

Sexual deviation

4.3/2.7

168

67

65

26

17

7

Life style for sexual health

3.9/2.5

173

69

72

29

5

2
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attitude towards sexual health among higher secondary
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Conclusion
The present study assessed the adolescence
knowledge regarding sexual health and it was found that
not even a single subjects is having adequate knowledge
regarding sexual health.Focusing on adolescent sexual
health is both challenges and opportunity for health
care providers. While adolescent is generally a healthy
period of life, many adolescents are less informed and
less comfortable in accessing health services for sexual
and reproductive health, than adults. Adolescents
often lack basic information, knowledge and access to
affordable confidential health services. It is necessary to
teach adolescent in their beginning of their life itself to
maintain positive sexual health
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I. Introduction
In the empirical literature, there appears to be some relationship between childhood adversity to trauma
several types of psycho physiological disorders (that is physical disorder with psychological components) in
adulthood2. Psychological issues can affect a person’s physical body, occurs when a physiological condition
causes or exacerbates physical symptoms10.
Stress is an unavoidable aspect of our daily lives; we face deadlines and get stuck in traffic experience
conflict and financial straggles, and live in a race against time. There components can lead serious neurologicalphysiological and psychological consequences when prolonged or in excess13.
Although the routes of psychophysiology may be traced back thousands of years, its establishment as
an independent, formula discipline is generally pinpointed to the 1960s with formation of the society for psycho
physiological research in 1960 and publication of its official journal psycho physiological in 1964. Systematic
research with a predominant
psycho physiological perspective, however has been pursed since the late
nineteenth century, these include investigations of electroduramal response and there sensitivity to
psychological process, studies of emotion and autonomic control and work on the conditioning of autonomic
and visceral response, From these early beginnings, the field psycho physiology has developed and matured
considerably8.
“Psychophysiology is the Branch of psychology that is concerned with the relationship mental and
physical processes, it is the scientific study of the interaction between mind and body. The field of psycho
physiology draws upon the work of physicians, psychologist, biochemists, engineers and other scientists” 14.
“A psycho physiological disorder is characterised by physical symptoms that are partly induced by
emotional factors. Some of the more common emotional status responsible in forming illness include anxiety,
stress and fear common psychosomatic ailments include migraine, headaches, attention deficit hyperactivity
disorder, arthritis, ulcerative colitis and heart disease”14.
Before the 1970s the best know and most common of psycho physiological disorder were ulcer asthma,
insomnia, chronic headaches, high blood pressure and coronary heart diseases. Recent research has shown that
Many other physical illnesses may be caused by an interaction of psychosocial and physical factors. The
psycho-physiological disorder of focus includes11.
ULCER : lesions in the wall of the stomach resulting in burning sensation or pain, vomiting and stomach
bleeding caused psychosocial factors, environmental stress, anger anxiety dependent personality style. Caused
physiological factors, bacterial infection11.
ASTHMA: a narrowing of body’s airway that makes breathing difficulty caused psychosocial factors
environmental pressures troubles family relationship, anxiety, high dependency. Caused physiological factors:
Allergies weakened respiratory system11.
INSOMNIA: difficulty falling asleep, caused psychosocial factors: high level of anxiety, caused physiological
factors: overactive arousal system, certain medical ailments11.
CHRONIC HEADACHES: frequent intense aches of the head or neck that next caused by another physical
disorder. Caused psychosocial factors: environmental pressures general feelings of helplessness, anger anxiety,
depression. Caused psycho physiological factors: abnormal serotonin activity, muscles weakness 11.
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HYPERTENSION: chronic high blood Pressure, caused psychosocial factors: constant stress, general feeling
of anger or depression, caused physiological factors: obesity, smoking poor kidney function 11.
CORONARY HEART DISEASES: caused by a blocking of the coronary arteries including angina pectoris
(chest pain), coronary occlusion (complete blockage of coronary arteries) and myocardial infarction
(heart attack ), caused psychosocial factors: job stress , high level of anger or depression, caused physiological
factors: high level of cholesterol, obesity, hypertension effect of smoking11 .
As clinicians have discovered that stress and related psychosocial factors may contribute physical disorder they
applied psychological treatment to more and medical problems.h11.
A) The most common of the interventions are relaxation training, biofeedback training, meditation, hypnosis,
cognitive intervention, insight therapy and support groups11.
B) The field of treatment that combines psychological and physical interventions to treat or prevent medical
problems is known as behavioural medicine11.

II. Results
Analysis is defined as categorizing, ordering, manipulating and summarizing of data to reduce it to
intelligible and interpretable form so that research problem can be studied and tested including relationship
between variables.
This chapter deals with the analysis and interpretation of data obtained from 80 patient relatives
attending selected OPD’s at tertiary care hospital Belagavi, to assess knowledge regarding psycho physiological
disorder.
Descriptive and inferential statistics are used to analyze the collected data. The data findings have been
organized, finalized and presented under the following sections.
THE OBJECTIVES OF THE STUDY:
 To assess the existing knowledge regarding psycho physiological disorder among relative of patient
attending selected OPD’s.
 To find out the association between demographic variables with knowledge questionnaires among relative
of patient attending selected OPD’s.
 To develop and distribute informational pamphlet on psycho physiological disorders to relative of patient
attending selected OPD’s.
ASSUMPTION: patient relatives are having some knowledge regarding psycho physiological disorder.

III. Organization of the Findings
The analysis of the data are organized and presented under the following headings:
Section - I: Demographic Characteristics of Respondents
Section I: Distribution of sample characteristics according to socio-demographic variables of respondents.
n=80
Sl. No.1

Frequency (f)

Percentage (%)

a.

Sociodemographic Vareables
Age (Yrs)
21-30 Yrs

30

37.5

b.

31-40Yrs

21

26.25

c.

41-50Yrs

20

25

d.

Above 51Yrs

09

11.5

a.

GENDER
MALE

50

62.5

b

FEMALE

30

37.5

a.

TYPES OF FAMILY
JOINT FAMILY

37

46.25

b.

NUCLEAR FAMILY

38

47.5

c.

EXTENDED FAMILY

05

6.25
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a.

RELIGION
HINDU

61

76.25

b.

CHRISTIAN

10

12.5

c.

MUSLIM

09

11.25

d.

OTHERS SPECIFY

00

00

a.

EDUCATIONAL LEVEL
NO FORMAL EDUCATION

10

12.5

b.

PRIMARY EDUCATION

22

27.5

c.

SECONDARY EDUCATION

26

32.5

d.

GRADUATE EDUCATION

20

25

e.

PG AND ABOVE

02

2.5

a.

OCCUPATIONAL STATUS
SELF EMPLOYEE/BUSINESS

28

35

b.

GOVERNMENT EMPLOYEE

17

21.25

c.

PRIVATE EMPLOYEE

29

36.25

d.

06

7.5

a.

OTHER SPECIFY/AGRICULTURE
AREA OF RESIDENCE
URBAN

33

41.25

b.

RURAL

47

58.75

a.

MARITAL STATUS
MARRIED

47

58.75

b.

UNMARRIED

24

30

c.

WIDOW OR WIDOWER

07

8.75

d.

DIVORCED

02

2.5

Sl. No9.

FAMILY INCOME PER MONTH

Frequency (f)

Percentage (%)

a.

BELOW RS.5000

14

17.5

b.

RS.5001-8000

16

20

c.

8001-10000

17

21.25

d.

10001-15000

09

11.25

e

15001AND ABOVE

24

30
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Figure No. 1: Colam daigram showing percentage distribution of subjects according to age
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40

AGE GROUP

30

26.25%
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25%

10
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0
21-30 Yrs
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Yrs

Figure No. 2: Pie diagram showing percentage distribution of subjects according to gender
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38%
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Figure No. 3: Pie diagram showing percentage distribution of Type of Family.

TYPE OF FAMILY
JOINT FAMILY

NUCLEAR FAMILY

EXTENDED FAMILY

6%

46%
48%

DOI: 10.9790/1959-0702061120

www.iosrjournals.org

14 | Page

A Study To Assess Knowledge Regarding Psycho Physiological Disorder Among Relatives Of Opd
Figure No. 4: Doughnut diagram showing percentage distribution of subjects according to Religion.
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Figure No. 5: Cone diagram showing percentage distribution of subjects according to Educational status
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Figure No. 6: Pie diagram showing percentage distribution of subjects according to Occupational status

OCCUPATIONAL STATUS
SELF EMPLOYEE/BUSINESS

GOVERNMENT EMPLLOYEE

PRIVATE EMPLOYEE

OTHER SPECIFY/AGRICULTURE
8%
35%

36%
21%

DOI: 10.9790/1959-0702061120

www.iosrjournals.org

15 | Page

A Study To Assess Knowledge Regarding Psycho Physiological Disorder Among Relatives Of Opd
Figure No. 7: Bar diagram showing percentage distribution of subjects according to Area of Residence
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Figure No. 8: Cylindrical diagram showing percentage distribution of subjects according to marital status
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Figure No. 9: Pie diagram showing percentage distribution of subjects according to Economic status
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Table2: Mean, median, mode, standard Deviation and range of knowledgeScore of patient relatives.n=80
Mean

Median

Mode

S.D.

Range

13

12

11

4

9

Table, depicted that overall mean 13, median 12, mode is 11, and range is 9
Table 3: Frequency and percentage (%) distribution of knowledge score of
Regarding Psycho physiological disorder among relatives of OPD patients
Attending selected OPDs, at selected tertiary care Hospital of Belagavi.
n=80
Knowledge Score

Frequency

%

Good (19-28)

4

5

Medium (10-18)

55

68.75

Poor (0-9)

21

26.25

Table, revealed that in test, majority of the patient relatives 55(68.75%) had
Medium knowledge and 21(26.25%) had poor knowledge.
Figure No. 10: Pie diagram showing percentage distribution of knowledge score of regarding Psycho
physiological disorder among relatives of OPD patients attending selected OPDs, at selected tertiary
care Hospital of Belagavi.

PIE CHART DEPICTING PERCENTAGE DISTRIBUTION OF
KNOWLEDGE SCORE OF REGARDING PSYCHO
PHYSIOLOGICAL DISORDER

5%
GOOD
KNOWLEDGE

26%

MEDIUM
KNOWLEDGE

69%

POOR
KNOWLEDGE

Table 4 : Revealed that the calculated chi square values for the socio-demographic variables such as age,
gender, type of family, religion, education, occupation, area of residency and marital status.
Sl. No.
1

Socio
variables
Age (Yrs)

a.

calculated

Tabulated

χ2value

χ2value

5.3

12.59

Df

demographic
Good

Medium

poor

21-30 Yrs

0

21

9

b.

31-40Yrs

0

17

4

c.

41-50Yrs

3

11

6

d.

Above 51Yrs

2

5

2

2

GENDER
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a.

MALE

4

36

10

b

FEMALE

0

19

11

3

TYPES OF FAMILY

2

26

9

2

27

9

2.57

5.99

2
NS

4.9

9.49

4
NS

0.87

12.59

6
NS

11.7

15.51

8
S

8.2

12.59

6
NS

12.7

5.99

2
S

16.2

12.59

6
S

JOINT FAMILY
a.
NUCLEAR FAMILY
b.
EXTENDED
FAMILY
c.

0

1

4

4

RELIGION

a.

HINDU

4

43

14

b.

CHRISTIAN

0

7

3

c.

MUSLIM

0

5

4

d.

OTHERS SPECIFY

0

0

0

5

EDUCATIONAL LEVEL

a.

NO
EDUCATION

0

4

6

0

18

4

1

22

3

3

11

6

0

1

1

0

18

9

3

7

6

FORMAL

PRIMARY EDUCATION
b.
SECONDARY
EDUCATION
c.
GRADUATE
EDUCATION
d.
PG AND ABOVE
e.
6

OCCUPATIONAL
STATUS

a.

SELF
EMPLOYEE/BUSINESS

b.

GOVERNMENT
EMPLOYEE
PRIVATE EMPLOYEE

c.

1

25

4

0

5

2

4

32

3

0

23

18

4

36

8

0

18

5

0

1

6

0

0

2

OTHER
SPECIFY/AGRICULTURE
d.
7

AREA OF RESIDENCE
URBAN

a.
RURAL
b.
8

MARITAL STATUS
MARRIED

a.
UNMARRIED
b.
WIDOW OR WIDOWER
c.
DIVORCED
d.
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IV. Discussion
This chapter deals with major findings of the study. The present study was undertaken to assess the
knowledge regarding Psycho physiological disorder among relatives of OPD patients attending selected OPDs,
at selected tertiary care Hospital of Belagavi.”
The major finding of the study is organized under the following Headings:
1. Finding related to Demographical data.
2. Finding related to assessing knowledge regarding Psycho physiological disorder among relatives of OPD
patients attending selected OPDs, at selected tertiary care Hospital of Belagavi.”
Section A: Findings related to social demographical variables regarding Psycho physiological disorder
among relatives of OPD patients attending selected OPDs, at selected tertiary care Hospital of
Belagavi.”
 Majority 30(37.5%) of the subject belong to 21 – 30 years of age, 21(26.25%) belongs to 31-40 Years,
20(25%) belongs to 41-50 Years and minimum 9(11.25%) belongs to 51 years and above.
 Majority of the subjects 50(62.5%) were male and 30(37.5%) were female.
 Majority of the subjects 38(47.5%) belongs to the nuclear family, 37(46.25%) belongs to joint and
5(6.25%) belongs to extended.
 Most 61(76.25%) of the subjects belongs to Hindu, 10(12.5%) of the subject belongs to Christian and
9(11.25%) of the subject belongs to Muslim.
 Majority of the subjects 26(32.5%) belongs to secondary education, 22(27.5%) belongs to primary
education, 20(25%) belongs to graduate, 10(12.5%) are no formal education and 2(2.5%) belongs to PG and
above.
 Majority of the subjects 30(37.5%) belongs to Private Employee, 27(33.75%) belongs to Self Employee,
16(20%) belongs to the Government Employee and 7(8.75%) belongs to other occupation.
 Majority of the subjects 41(51.25%) belongs to rural area and 39(48.75%) belongs to urban area.
 Majority of the subjects 48(60%) are married, 23(28.75%) are unmarried, 7(8.75%) are widow are widower
and 2(2.5%) are divorced.
 Majority of the subjects 24(30%) belongs to RS. 15001 and above income per month, 17(21.25%) belongs
to RS.8001 -10000 income per month, 17(21.25%) belongs to RS. 5001- 8000 income per month,
14(17.5%) belongs to below RS.5000 income per month and 8(10%) belongs to 10001- 15000 income per
month.
Section B: Finding related to level of knowledge regarding Psycho physiological disorder among relatives
of OPD patients attending selected OPDs, at selected tertiary care Hospital of Belagavi.”
As per the results there were 4(5%) in were having good knowledge, 55(68.75%) having medium
knowledge and 21(26.25%) were having poor knowledge regarding psycho-physiological disorders.
Section c: Findings related to association between socio demographic variables and pre test knowledge
score of psycho-physiological disorders.
As per the chi-square test there was association found between education, area of residency and
marital there was no significant association found between age, gender, type of family, religion, occupation
status and income.

V. Conclusion
The following conclusion were drawn on the bases of the present study
 It was found that more than 30(37.5%) subjects, are in the age groups of 21-30 years, maximum numbers of
subjects, 50 (62.5%) were belongs to male, more than 38(47.5%) subjects belongs to nuclear family,
majority of the subjects, 61(76.25%) belongs to Hindu, more than ,22(27.55) subjects belongs to primary
education, more than ,29 (36.25%) belongs private employee, maximum subjects, 47(58.75%) belongs to
urban area residency, maximum subjects , 47 (58.75%) were married,and more than 17(21.25%) family
income was between RS. 8001-10000 per month.
 It was found that majority of the patient relatives, 55(68.75%) had medium knowledge, more than, 4(5%)
had good knowledge and more than, 21(26.25%) had poor knowledge.
 NURSING IMPLICATION
 The finding of the study had varied implication in different areas of Nursing Practice, Nursing
Administration, Nursing Education and Nursing Research.
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 NURSING PRACTICE
 The present study will be in preventing the complication of psycho-physiological disorders. The nurse helps
in assessing the sings and symptoms and their effect in there nursing practice. Education programmers can
be conducted by the nursing personnel for the general population
 NURSING ADMINISTRATION
 Nurse as administrator should plan and organize and identify the epidemiology in general population as a
nurse she can teach the psycho physiological disorder and the way to adapt by conducting a teaching
program me or an interview with the population.
 NURSING EDUCATION
 The study to assess to knowledge regarding the Psycho physiological disorder among relatives of OPD
patients attending selected OPDs, for nurses to understand the factors that are contributing to psychophysiological disorder. The nurse educator should periodically organize special training programme for
general population in community are large setting
 NURSING RESEARCH
 The present study serves as secondary sources of review of literature for nurse researchers. Nurse can take
up the present study as research project based on the recommendation for the future studies. The present
study findings could be presented in international, national and state level conferences and help all the
nurses to be aware of the finding which will help them to strengthen their nursing research in the field of
psych-physiological disorder.
 LIMITATION OF THE STUDY
 1. The present study was limited to Dr.Prabhakar kore Hospital and MRC
 2. The study was limited to 80 samples of Psycho physiological disorder among relatives of OPD patients
attending selected OPD’s.
 3. The study had only pamphlet distribution.
 RECOMMENDATION
 The following recommendations are offered for further studies.
 1. A similar study on large and wider sample for a longer period would be more pertinent in making board
generalization.
 2. A similar study can be conducted in community setting
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A Randomised Controlled Trial to Evaluate the Effectiveness of
Fenugreek (Methi) Versus Fennel (Saunf) on Lactation Among
Lactating Women in a Selected Community of New Delhi
Ajee Tomy Mathew1, Manju Chhugani2, Seema Rani Gupta3
Lecturer, Faran College of Nursing, Bangalore, India; 2Principal, 3Assistant Professor,
Rufaida College of Nursing, New Delhi, India

1

ABSTRACT
Introduction: A Randomized controlled trial to assess the effectiveness of fenugreek (methi) versus fennel
(saunf) on lactation among lactating women in a selected community of New Delhi .The objectives of the
study were to assess and compare the effects of fenugreek and fennel on lactation among lactating women,
to compare the average ideal weight gain of babies according to their age and the obtained weight gain and
to find association between lactation and selected demographic variables.
Method: The conceptual framework for the study was based on Ludwig von Bertalanffy Systems model.
Quantitative approach was selected with ‘randomized controlled pre-test post-test design’. 30 samples were
chosen using convenient sampling technique and randomly allocated into experimental and control group
using lottery method. The tools used were subject data sheet and test weight of the baby done using a digital
baby weighing machine.
Results: The mean post lactational levels (4.73) after administration of fennel tea (experimental group) was
higher than the mean pre lactational levels (4.56). The mean post lactational levels (4.75) after administration
of fenugreek tea (control group) was higher than the mean pre lactational levels (4.58). The mean obtained
weight gain of babies after intervention (0.16) was higher than the mean average (approx.) ideal weight gain
(0.13) according to their respective ages. The mean post lactational levels in the experimental group (4.73)
was lower than the mean post lactational levels (4.75) in the control group. The results indicated that both
fenugreek and fennel were equally effective in increasing lactation and neither of them was more effective
over one another. Among the demographic variables, only diet and monthly family income had statistical
significant association with lactation.
Conclusion: Both fenugreek and fennel were found to be effective in increasing lactation.
Keywords: Fenugreek, fennel, lactation, lactating mothers, test weight of babies, effect

INTRODUCTION
Breastfeeding is natural (physiological) and
instinctive and nearly all mothers do it, so one may ask
what is there to learn and teach about breastfeeding?
Focus of postnatal care is to make sure that the new
mother is healthy and capable of taking care of the baby
and knows how to breastfeed correctly and adjust to a
new life with her baby.
Coressponding Author:
Ajee Tomy Mathew
Lecturer, Faran College of Nursing, Bangalore, India
Email: ajeetomy@gmail.com

After a woman gives birth, the establishment of a
mature milk supply is dependent upon the presence of a
mammary tissue, regular removal of milk from the breast,
and a set of maternal hormones, prolactin and oxytocin.
The volume of milk in a lactating breast is determined
not only by the hormone levels in the blood but by the
feedback mechanism of amount of milk removed from
the breast and the frequency of removal of milk.2
Women often face challenges in their efforts to
breast-feed their infants. One of these challenges may be
a real or perceived insufficient milk supply.2 There are
many substances both naturally occurring and chemically

2
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prepared known to increase the production or flow of
milk. These substances are known as galactagogues.
They include foods, herbal medicines, pharmaceutical
drugs. Galactagogues can be helpful in solving milk
supply issues not only by increasing milk production,
but also by bolstering the nursing mother’s confidence.2
They assist initiation, maintenance and augmentation of
maternal milk production.4
A large number of plant preparations are used
as galactagogues around the world. In a global scale
review, Bingel and Fransworth documented over 400
plant species that have been used to facilitate lactation,
most of which were galactagogues.
Rachel Emma Westfall conducted a qualitative study
and review on galactagogues herbs in British Columbia.
This study revealed that galactagogue herbs use is an
element of postpartum self-care for some women, and
it also identified a need for clinical testing of the herbs.1
The researcher felt that the use of easily available
herbs as a means of galactagogue would be beneficial
in improving lactation due to minimal side effects.
Moreover administering herbs which are of daily use will
be more easier for the mothers to consume henceforth
providing self-efficacy not only to the mothers while
breast- feeding but also satisfying her “little one” with
the food he needs to relish at least till one year of its life.
The objectives of the study were
1. To assess the effect of fennel on lactation among
lactating women.
2. To assess the effect of fenugreek on lactation
among lactating women.
3. To compare the average ideal weight gain of
babies according to their age and the obtained
weight gain.
4. To compare the effects of fenugreek and fennel on
lactation among lactating women.
5. To find association between selected variables
and lactation among lactating women such as
age, diet, frequency of breast feeding, occupation
of mother, educational status of mothers, type of
family to which she belongs to, gravida, parity
and family income per month.

METHODOLOGY
zz Approach: Quantitative (experimental)
zz Design: Randomised controlled pre test post test
design
zz Population: lactating mothers residing in Sangam
Vihar, New Delhi.
zz Sample: 30 lactating mothers from 10 days to 3
months of postpartum residing in Sangam Vihar
and who met the inclusion criteria.
zz Sampling technique: convenient sampling was
used to select the subjects and then randomization
was done using lottery method to allocate the
subjects to experimental and control group. 15
mothers were assigned to the experimental group
and 15 mothers to the control group.
The criteria for selection of subjects were as follows:
Inclusion Criteria:
1. Lactating mothers in the age group of 20-35 years
of age.
2. Mothers from 10 days up to 3 months of postpartum.
3. Mothers who are willing to participate and to
receive fenugreek and fennel.
After obtaining permission from the administrative
authority, the study was conducted in the household
premises of women living in Sangam Vihar, an urban
community of New Delhi. Ethical permission was
obtained from the Institutional Review Board of Jamia
Hamdard. The tools used for the study were:
1. Information sheet
2. Consent form
3. Screening sheet
4. Subject data sheet
5. Digital infant weighing scale
6. Recording sheet
Subject data sheet: Subject data sheet had two parts:
Section 1: Part A- Comprised of 11 questions related to
demographic data such as age, gravida, parity, education
status of the mother, occupation of the mother, type of the
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family to which the mother belongs, diet of the mother,
frequency of breastfeeding the child, type of delivery,
family income per month and whether the mother was
consuming any medications or not.
Section 11: Part B- consisted of questions related to age,
sex, weight of the baby at birth and gestational age of
the baby.
Digital infant weighing Scale-Gerber First
Essentials Digital Baby Scale, model No. 78968 .The
dimensions of the scale included 7.75x 23.0x13.5 inches.
This scale measured children up to the weight of 20 kg.
The scale could be used either on the battery mode or AC
mode. This tool was used to measure the weight of the
baby before and after breastfeeding.
Lactating mothers belonging to the experimental
group were administered fennel tea and those who
belonged to the control group were administered
fenugreek tea for seven consecutive days.
In order to prepare fennel tea, two litres of potable
water was boiled. One and a half tablespoon (3 teaspoons/
14 grams) of fennel seeds was added and the solution
was boiled for 10 minutes. The solution was allowed to
cool. The seeds were strained using a strainer. Honey/

sugar was added to sweeten the tea if required. 300 ml
of this tea was administered to the lactating mothers in
the experimental group for seven consecutive days. This
solution was prepared by the researcher in the household
premises of the subjects which was to be consumed by
the mother for the entire day.
In order to prepare fenugreek tea, two litres of
potable water was boiled. One and a half tablespoon (3
teaspoons/ 14 grams) of fenugreek seeds was added and
the solution was boiled for 10 minutes. The solution was
allowed to cool. The seeds were strained using a strainer.
Honey/ sugar was added to sweeten the tea if required.
300 ml of this tea was administered to the lactating
mothers in the control group for seven consecutive
days. This solution was prepared by the researcher in
the household premises of the subjects which was to be
consumed by the mother for the entire day.
The babies in both the experimental and control
group were weighed before breastfeeding. The mother
was asked to breastfeed the baby by keeping the baby
on both the breasts. The baby was weighed in the same
clothes and diaper after breastfeeding. Weight of the
babies were recorded before and after breastfeeding on
all seven days in the recording sheet.

RESULTS
Demographic data were compared using Fischer exact test and were found to be homogenous.
Table 1: Characteristics of subjects n1 + n2 = 30
S.
No.
1.

2.

3.

Demographic
characteristics
Age
a.
20-25 years
b.
26-30 years
c.
31-35 years
Gravida
a.
Primi
b,
multi
Parity
a.
nil
b.
one
c.
two
d.
three

Experimental
group (n1 = 15)
f
%

3

Control group
(n2 = 15)
f
%

df

Test value
(test used)

p value

10
3
2

66.7
20
13.3

9
5
1

60
33.3
6.7

2

0.162
(Fisher
exact test)

0.06

6
9

40
60

9
6

60
40

1

2.269 (Chisquare)

0.13

6
6
1
2

40
40
6.7
13.3

11
2
0
2

73.3
13.3
0
13.4

3

0.183
(Fisher
exact test)

0.09

4
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Contd…
4.

5.

6.

7.

8.

9.

10.

11.

Education
a.
Illiterate
0
b.
Primary
10
c.
Secondary
5
d.
Graduate
0
Type of delivery
Normal vaginal
a.
14
delivery
b.
LSCS
1
Frequency of breast feeding the child?
a.
4-6 times a day
2
b.
7-8 times a day
12
More than 8 times a
c.
1
day
Diet
a.
Vegetarians
0
b. Lacto-ovo-vegetarians
2
c.
Non-vegetarians
13
Occupation
a.
Private service
0
b.
House wife
15
Type of family
a.
Nuclear
6
b.
Joint
9
Family income per month
a.
Rs.5,001- Rs.10,000/1
b. Rs.10,001- Rs.15,000/6
c. Rs.15,001-Rs.20,000/5
d.
More than Rs.20,000
3
Whether taking any medicines or not?
a.
No
15

0
66.7
33.3
0

1
5
8
1

6.7
33.3
53.3
6.7

93.3

14

93.3

6.7

1

6.7

13.3
80

0
14

0
93.3

6.7

1

6.7

0
13.3
86.7

1
0
14

6.7
0
93.3

0
100

1
14

6.7
93.3

40
60

6
9

6.7
40
33.3
20
100

4

1.00
(Fisher
exact test)

0.76

2

1.000
(Fisher
exact test)

0.78

3
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*p ≤ 0.05, significant at 0.05 level.
Findings related to association between lactation
and selected demographic variables was computed
using p value. The obtained p value greater than 0.05
was considered as statistically not significant and values
lesser than 0.05 as statistically significant. Hence, the
inference was drawn that among the above mentioned
demographic variables, only diet and monthly family
income was found to have association with lactation
whereas the others did not.
Findings related to pre and post lactational levels
as evident by test weight scores of babies in both the

groups were computed using range, mean, median and
standard deviation.
The mean post lactational levels (4.729) was higher
than the pre-lactational levels (4.566) in the experimental
group. It indicated an increase in the lactational levels by
0.163.
The mean post lactational levels (4.75) was higher
than the pre-lactational levels (4.584) in the control
group. It indicated an increase in the lactational levels
by 0.166.
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The test weights of babies in both experimental
and control group was analysed using t-test. In the
experimental group, the obtained ‘t’ value of 21.51 was
significant at 0.05 level. This showed that the obtained
mean difference between pre-administration and postadministration of fennel was a true difference and not
by chance. This indicated that administration of fennel
tea to lactating mothers for seven consecutive days was
found to be effective in increasing lactation of lactating
mothers as evident by the test weight of the baby.
In the control group, the obtained ‘t’ value of 17.21
was significant at 0.05 level. This showed that the
obtained mean difference between pre-administration and
post- administration of fenugreek was a true difference
and not by chance. This indicated that administration of
fenugreek tea to lactating mothers for seven consecutive
days was found to be effective in increasing lactation of
lactating mothers as evident by the test weight of the baby.

5

Findings related to the average (approximate) ideal
weekly weight gain of babies according to their age and
the obtained weight gain was computed using ‘t’ value
and was found to be 4.55 which was significant at 0.05
level. Thus, it can be said that the mean difference of
the obtained weight gain after intervention was true
difference and not by chance. This indicated that
administration of fenugreek tea and fennel tea to lactating
mothers for seven consecutive days was found to be
effective in increasing lactation of lactating mothers as
evident by the increased weight gain of babies compared
to the average (approximate) ideal weekly weight gain
according to their age.
Comparison of lactational levels between post
administration of fennel and fenugreek was computed
using p value and was found to be 0.96 which was not
significant at 0.05 level. This indicated that neither
fenugreek nor fennel was found to be statistically more
effective over one another.

Fig. 1: Multiple bar diagram representing the average (approximate) ideal weight gain and the obtained
weight gain of the babies.
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DISCUSSION
The present study revealed that most of the mothers
irrespective of their parity had faced lactational problems
and many of them were reluctant to reveal it. This in turn
directly or indirectly influenced the health of the little
one. Administration of natural galactagogues such as
fenugreek and fennel which aids in increasing lactation
of mothers are beneficial for them. The findings revealed
that administration of both fennel and fenugreek tea for
seven consecutive days showed a marked increase in the
lactational levels of the mother. Findings related to as
to which galactagogue showed more increase, findings
revealed that both fenugreek and fennel were equally
effective in increasing lactation and did not have any
marked change over one another.

LIMITATIONS
The study was conducted with small number of
samples due to shortage of time for data collection and
hence generalization of the findings was limited. Samples
were selected from only one socio- economic strata and
hence limiting the generalization. Fenugreek tea and
fennel tea had been administered due to unavailability
of capsules which are considered to bring more effect
than tea. Although all the mothers were selected from
the same setting irrespective of their gravida and parity,
the groups were not homogenous with respect to type of
family to which the mother belonged to and the family
income per month.

CONCLUSION
There was a significant difference in the levels
of lactation of those mothers who were administered
fennel and fenugreek tea. There was a significant
difference in the obtained weight gain of babies as
compared to the average (approximate) ideal weight
gain of babies according to their age. There was no
significant difference in the levels of lactation of those
mothers who were administered fennel tea as compared
to the lactational levels of those mothers who were
administered fenugreek tea.

RECOMMENDATIONS
Similar study can be replicated on larger samples
for better generalization. Studies can be conducted for
a longer period of time to find remarkable effects on
lactation. Qualitative study can be done in which the

mothers can be interviewed so as to share their experience
on increase in lactational levels after administration of
natural herbs. Study can be done on primiparous mothers
who are found to have faced more problems in lactation
rather than multiparous mothers. Studies can be done to
assess the effectiveness of other natural herbs which can
be used as natural galactagogues. More studies on natural
herbs can be encouraged to be conducted in nursing.
Conflict of Interest: There is no conflict of interest.
Source of Funding: Self
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ABSTRACT

The aim of researcher is to evaluate the effect of application of cabbage leaves on breast
engorgement among postnatal women. Breast engorgement is a common physiological problem
for lactating women that is caused by the sudden increase in the volume of the breast milk due
to lymphatic and vascular congestion with interstitial oedema during the first two weeks of
breast feeding. Adequate management of engorgement is important for successful long-term
lactation. The goal of treatment of breast engorgement is to relieve discomfort and control
swelling. The women were receiving Pharmacological and non-pharmacological methods like
expression of breast milk, using of breast Pump binder, nipple shield, hot and cold application.
Some of these methods are costly or may cause discomfort to women. So, natural therapy can
be advised to the women in low cost which can be used easily even at home without guidance
like cabbage leaves.
Keywords: evaluate, effect, cabbage leaves, breast engorgement, postnatal women

INTRODUCTION

MATERIAL METHODS AND FINDINGS

Breast engorgement is one of the common breast
complication occur in 2nd and 3rd postpartum day due
to excessive production of milk, obstruction to outflow
of milk or poor removal of milk by the baby.1 According
to International Institute for Population Sciences breast
engorgement occurs in 72 to 85 percentages of postnatal women. Among every 10 women, 6 women suffer
with breast engorgement.2

The study is mainly headed on the effect of
application of cabbage leaves on breast engorgement
among postnatal women.

To study the same, the researcher reviewed many
literature and it was obtained through various sources,
printed as well as electronic which includes CINHAL
(Cumulative index TO Nursing & Allied Health
Literature), MEDLINE (Medical Literature Analysis &
Retrieval System Online), PubMed, ProQuest & Google
scholar.
Corresponding Author:
Ms. Angelina Makwana
M.Sc Nursing, Manikaka Topawala Institute of Nursing,
CHARUSAT, Gujarat
Email: ngmakwana95@gmail.com

A study was conducted on a sample of 114 breast
feeding mothers on breast engorgement: pattern
selected outcome (1994). For 14 days following birth,
114 breast feeding mothers rated the level of breast
engorgement twice daily. Using a six-point engorgement
scale individual engorgement rating were plotted by
intensity over time to provide a visual display of each
subject’s management experience 4 distinct patterns
of breast engorgement emerged. Mother experienced
either a bell-shaped pattern, a multi model pattern, a
pattern of intense engorgement, or a pattern of minimal
engorgement. Characteristics of mother and infants,
and feeding frequency were similar across the 4 breast
engorgement patterns.3
A retrospective study was conducted of early
puerperal complications as seen in a private health facility
over a two-year period at Nigeria (2002-2003). 205
patients who had spontaneous vaginal delivery reported
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early puerperal complications in the study period. The
commonest early puerperal complication was fever
115(56.1%), Perineal pain 94(45.9%) and abdominal
pain 76(37.1%); Breast engorgement accounted for
66(32.2%) and secondary post-partum haemorrhage
occurred in 42(20.5%) of patients. Hence, the study
identified breast engorgement as one of the complication
which may affect on the postnatal mothers.4
A systematic review was done on common problems
associated with breastfeeding and their management
(2004). A comprehensive bibliographic review on the
issue was performed by searching publications from the
MEDLINE database and from national and international
organizations. Books and some key articles cited in
other sources were also selected. The review identified
that several common problems that may arise during
the breastfeeding period, such as breast engorgement,
plugged milk duct, breast infection and insufficient milk
supply, originate from conditions that lead the mother
to inadequately empty the breasts. Incorrect techniques,
infrequent breastfeeding, breastfeeding on scheduled
times, use of pacifiers and food supplements were found
as important risk factors that predispose to lactation
problems. The study suggested specific measures to
empty the breasts effectively in order to provide comfort
to the lactating mother.5
A comparative study on chilled cabbage leaves and
chilled gel packs in reducing breast engorgement (1995).
selected a group of 34 lactating women with breast
engorgement used chilled cabbage leaves on one breast
and chilled gel-packs on the other for up to 8 hours,
there was no difference in the post treatment ratings
for the two treatments. Mothers reported a statistically
significant drop in pain with both treatments; 68%
obtained relief within one to two hours the majority
of mothers preferred cabbage leaves. Hence, the study
concluded that cabbage leaves is effective in reducing
breast engorgement.6
An experimental study was conducted to evaluate
the effectiveness of an information booklet on Home
remedial measures which includes cabbage, massage,
kangaroo mother care, hot and cold application and
Jasmin flowers for breast engorgement among postnatal
mothers in Mangalore (2013). 40 samples were selected
using simple random sampling method. The study
findings showed that the information booklet was highly
effective in improving knowledge of the postnatal

mothers by providing an information booklet on home
remedial measures for breast engorgement. The study
concluded that there is need to aware the people about
home remedial measures for breast engorgement using
various awareness programme.7
A quasi experimental study was conducted to assess
the effect of two different nursing care approaches on
reduction of breast engorgement among postnatal
women at postnatal ward and outpatient clinic at ElManial Maternity hospital, Cairo Governate, Egypt
(2016). A total of 90 postnatal mothers were randomly
assigned into two groups (45 for each). Four tools were
used to collect data; Maternal structured interviewing
questionnaire, Six-points engorgement scale, Visual
Analog Scale, and LATCH breastfeeding scale. Study
findings showed that Pain score for the cold cabbage
group reduced from 7.76 ± 1.3 during the pretest to
become 2.28 ± 0.8 during the posttest. While the group
who use warm compresses, their pain score reduced
from 8.1 ± 1.15 to become 4.3 ± 0.7 during the posttest. Hence, both the interventions were found effective
in reducing breast engorgement and prevention.8
A quasi experimental study was conducted to assess
the effectiveness of Green Cabbage Leaves (GCL)
and Hot Water Bag (HWB) Application on Breast
Engorgement in Postnatal Mothers at Noida (2017).
Time Series Design was used. 63 postnatal mothers
(32 in experimental group and 31 in control group)
who fulfilled inclusion criteria were selected as sample
consecutively and they were assigned randomly to
experimental group and control group respectively. The
data were collected by using Six point Engorgement
scale and Numeric Pain scale. Intervention was given
in the form of Green cabbage leave application in
experimental group whereas, Hot water bag application
in control group for 15 minutes in six time for the six
hour gap interval for two days duration. The Analysis
of effectiveness of Green Cabbage Leaves Vs Hot Water
Bag for reducing breast engorgement and pain was
checked by repeated measure ANOVA. It was showed
that from baseline to 20 minutes, mean engorgement and
pain score in both the groups were same and then after
six hours to 36 hours the mean and SD was decreased
in both groups. On Comparison of Engorgement score
within subject effect and between subject effect the F
value was (9.746) which is more than table value (4.0)
at 0.05% level of significance which indicates that
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the reduction in engorgement was not by chance but
because of the intervention. Study concluded that Green
Cabbage Leaves are more effective than Hot Water Bag
in reducing breast engorgement.9
A pre-experimental study was conducted to evaluate
the effectiveness of chilled cabbage leaves application
for relief of breast engorgement in volunteered postnatal
mothers who are admitted in maternity wards of KLE Dr
Prabhakar kore hospital Belgaum (2010). 30 postnatal
mothers were selected having breast engorgement using
convenient sampling technique. The major findings of
the study on effectiveness of chilled cabbage leaves
application for breast engorgement on reducing pain and
severity of breast engorgement among postnatal mothers
showed the mean pre-test score of postnatal women with
breast engorgement before application of chilled cabbage
leaves (14.86) is more than the mean post test score
(1.33) after application of cabbage leaves on postnatal
mothers with breast engorgement. Wilcoxon signed rank
test shows that there is a significant difference between
pre and post treatment scores Z=4.792 P<0.001. Hence
chilled cabbage leaves application is effective in reducing
pain and severity of breast engorgement. 10
A controlled clinical trial was conducted to compare
the effects of cabbage compression early breast care
(CCEBC) and early breast care (EBC) on breast pain,
breast hardness with general nursing breast care (GNBC)
in primiparous women after cesarean birth at Obstetrics
Department of Eulji University Hospital, korea (2012).
60 participants were divided to 3 groups including
CCEBC, EBC and GNBC. Each group was treated with
its intervention respectively more than 10 minutes before
breast feeding from day-2 to day-4 after delivery. The
primary outcomes were breast pain and breast hardness.
Both CCEBC and EBC showed significantly lower
pain level than GNBC at day-4 after delivery. There
are significant differences of breast hardness among
three groups. CCEBC group showed significantly lower
breast hardness compared with EBC and GNBC. Neither
core body temperature nor breast skin temperature was
significantly different among the 3 groups. The study
concluded that CCEBC may be effective in relieving
breast pain and breast hardness compared with EBC
alone and GNBC in primiparous women after a cesarean
birth. Hence, CCEBC and EBC maybe recommended as
nursing interventions to relieve postpartum breast pain
and breast engorgement.11

9

A quasi experimental study was conducted to
assess the efficacy of cabbage leaves application on
the breast engorgement among postnatal mothers at
Punjab (2013). The sample for the study consisted of 60
postnatal mothers (30 in each experimental and control
group) selected using convenience sampling technique.
Data was collected by using interview schedule
and observational checklist. Mean score of breast
consistency in experimental group had a decrease of 1.90
while mean score in control group had decrease of only
0.80 (p<.001). Similarly, in breast tenderness 86.20%
subjects in experimental group had no tenderness at day
3 compared to 58.62% subjects in control group. Thus,
the study concluded that application of cabbage leaves
were effective in reducing breast engorgement.12
A Quasi experimental study was conducted to assess
the Effectiveness of cabbage leaves application on
breast engorgement at Government Maternity Hospital,
Tirupati (2014). With the use of purposive nonprobability
sampling technique 40 mothers are selected. The tool
used in the study was consisting 4 sections SectionI, contains identification Data, Section-II contains
obstetrical history, Section-III contains neonatal Profile,
Section-IV contains checklist for assessment of breast
engorgement and visual analogue scale to assess pain.
The pre interventional engorgement mean value in
experimental group was 8.2 ± 2.167 and in control group
value was 8.60±0.45. The post interventional mean value
of experimental group is 3.7+1.261 and the mean value of
control group 8.24±0347 the ‘t’ value obtained was 13.7
which was statistically significant at p<0.001. The study
findings revealed that the cabbage leaves application
was effective in control of breast engorgement. Thus,
the study concluded that the cabbage leaves can be used
as folk remedy and natural therapy for relieving breast
engorgement, though breast engorgement can be curable
in advance stage by promoting proper positioning,
massaging, hot and cold application.13
A one group pre-test post-test was done to assess
the effectiveness of cabbage leave application on breast
engorgement on postnatal mothers admitted in the
postnatal ward of a private hospital of district Amritsar,
Punjab (2014). 30 postnatal mothers were selected
using Purposive sampling technique. The intervention
of compresses of cold cabbage leaves was given for 3
consecutive days on all research participants and each
intervention lasted for a period of 15-20 min. All research
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participants underwent this intervention 2 times a day.
The results indicated that pre-treatment mean score of
postnatal mothers was 5.06 (standard deviation [SD]
0.52 mean % 84.43, paired t test 5.25) and this result was
statistically significant at P < 0.001 level. Posttreatment
results indicated that on day 1 the posttreatment mean
score of postnatal mothers was 4.07 (SD 0.45, mean
% 67.66, paired t-test 4.87) and these results were
statistically highly significant at P < 0.001 level. On day
2, the posttreatment mean score of postnatal mothers
was 2.56 (SD 0.50, mean % 42.66, paired t-test 2.09)
and these results were statistically highly significant at
P < 0.05 level. On day 3, the posttreatment mean score
of postnatal mothers was 1.26 (SD 0.44, mean % 21.11,
paired t-test 5.88) and these results were statistically
highly significant at P < 0.001 level. These results clearly
indicated that the cabbage leave application is a very
effective intervention in reducing breast engorgement in
postnatal mothers.14

CONCLUSION
Various treatment measures are employed for
breast engorgement. Various studies suggest that
there is association between cabbage leaves on breast
engorgement. Considering the cost factor, ease of use
and no specialized skill requirement, cabbage leaves
application can be considered as a fruitful breast
engorgement treatment measure. Hence, Researcher is
interested to evaluate the effect of cabbage leaves on
breast engorgement among postnatal women.
Conflict of Interest: None
Source of Funding: Self
Ethical Clearance: Permission was obtained from
Manikaka Topawala Institute of Nursing.
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ABSTRACT
Background: Overweight and obesity are the rising epidemics in the world today. Overweight occurs in
approximate 30-60% of women with PCOS1.PCOS is the one of the most leading cause of female infertility
affecting 5-10% of reproductive age.
Objective: The study aims at identifying the prevalence of overweight among adolescent girls.
Methodology: A descriptive study design was adopted to conduct the study. A total of 150 samples of
age group 13-14 years from Dinul Islam Sabha Higher Secondary School,Kannur. Convenient sampling
technique was adopted to calculate population from different stream. Data were collected using predesigned
questionnaire developed by investigators. Height and weight measured by using standardised weighing
machine and tape measure. Data was analysed using descriptive (frequency, mean, median, percentage) and
inferential statistics (chi-square test).
Result: Findings of study revealed that among the selected150 adolescent girls, 5% had over weight, and the rest
95% had normal weight. Omission of breakfast, late dinner time, and hereditary factors contributed to overweight.
Conclusion: The study recommended the need for detailed curriculum based health education regarding
overweight and its complication, and its prevention in schools as well as increasing awareness regarding the
sequelae of overweight,thereby motivating the adolescent girls to incorporate healthy life style practices
into their daily living.
Keywords: overweight, adolescent girls.

INTRODUCTION
Understanding the links between female adolescent
development, weight gain, subsequent maternal obesity,
and adverse pregnancy outcomes is critical if we are to
improve the health of future generation. Excess weight
gain during adolescence often persist into adult life and
is compounded during child bearing years.

MATERIALS AND METHOD

was selected. Research tool included the socio demographic
data, determination of body mass index, questionnaire to
identify associated factors. Content validity was established
through pre testing in 10 % of sample. Data analysis was
planned in SPSS 16 version through descriptive statistics
(mean, median, standard deviation, percentage) and
inferential statistics (chi-square test).

RESULTs

A descriptive study design among the students of Dinul
Islam Sabha Higher Secondary School, Kannur of 150
students of age 13-14 years. Convenient sampling method
Corresponding Author:
Mrs. Archana Gopinath
Senior Lecturer, SIMET College of Nursing,
Mangattuparamba, Kannur, Parassinikadavu-670563
E-mail: archanagopinath2@gmail.com

Figure 1 : Description of prevalence of overweight
among adolescent girls
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Figure 1 showing description of prevalence of
overweight among adolescent girls is revealed that 5%
of students had over weight, and the rest 95% of students
had normal weight.
Table 1: Description about relation of omission of
breakfast and BMI N = 150
Source
BREAKFAST

df
2

Mean Square
F
11.692
1.075

Sig.
.044

Description about relation of omission of breakfast
and BMI shows the level of significant of 0.044, that
indicates there is a relation between omission of
breakfast and BMI.
Table 2: Description on hereditary overweight
related to overweight N = 150
Source
Hereditary overweight

df
3

Mean Square
25.115

Sig.
.048

Description on hereditary overweight related to
overweight reveals point of significance of 0.048, which
show there is a relation between hereditary overweight
and overweight.
Table 3: Description based on dinner time and
overweight N = 150
Source
Dinnertime

df
3

Mean Square
30.608

Sig.
.038

Table shows that level of significance of 0.038
which means there is a relation between dinnertime and
overweight

DISCUSSION
In this study 95% (N=150) of adolescent girls of
age between 13-14 years are not having overweight but
the rest 5% of adolescent girls were having overweight.
Dinner time and overweight are related ( Sig= 0.038).
Omission of breakfast also related to overweight ( Sig
= 0.044). Overweight is influenced by hereditary factors
(Sig = 0.048).

CONCLUSION
The study recommends need for detailed curriculum
based health education regarding overweight, its
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complication and its prevention in schools as well increasing
awareness regarding the sequelae of overweight, thereby
motivating the adolescent girls to incorporate healthy life
style practices into their daily living
Conflict of Interest: Nil
Source of Findings: Self.
Ethical Clearance: Ethical clearance obtained.
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An Exploratory Study on Relapse Cases of Tuberculosis
Registered Under the Selected DOTS Centers at
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ABSTRACT
The research study titled” An exploratory study on relapse cases of tuberculosis registered under the selected
DOTS centers at District. Mohali Punjab” was based on the objectives; to identify the relapse cases of
tuberculosis, to explore the factors contributing to relapse of tuberculosis, to find the association between
prevalence of relapse cases of tuberculosis and factors contributing to relapse of tuberculosis with selected
demographic variables. Survey approach with an exploratory design was adopted and was conducted in a
selected DOTS centers. The conceptual framework was based on the Neumen system model of Nursing
by Betty Neumen. The study had primary outcome variables as prevalence of relapse cases of tuberculosis
and factors contributing to relapse of tuberculosis as reported by the subjects under registered DOTS
centers. Forty three samples were selected by total enumeration technique. The tools used for the study were
validated, pretested and the reliability was also established. The major findings of the study revealed that
90.7% were contributing to relapse of tuberculosis due to not residing alone. . Most of subjects (95.3%) had
contributing to relapse of tuberculosis as reported by the subjects due to psychological factor. Majority of
subjects (48.8%) had contributing to relapse of tuberculosis as reported by the subjects due to smoking and
(34.9%) due to alcohol. Majority of subjects had suffered from minor ailments i.e. fever (except tuberculosis)
during the period. Majority of subjects had taken desi medicines besides tuberculosis treatment and subjects
had taken allopathic. Most of patients had kept fast at one time in 1 month. Most of subjects had 2 rooms in
their house living with their family. Significant association was found between prevalence of relapse cases
of tuberculosis with selected demographic variables. Significant association was found habits contributing
to relapse of tuberculosis as reported by the subjects with age and dietary habits (P<0.05).
Keywords: Relapse cases of tuberculosis

INTRODUCTION

TB Burden in India [Source: WHO-Global TB

Report, 2010] India is the second-most populous country
in the world; India has more new TB cases annually than
any other country. In 2009, out of the estimated global
annual incidence of 9.4 million TB cases, 2 million were
estimated to have occurred in India, thus contributing to
a fifth of the global burden of TB.1
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Shah A.G (2012) conducted a study on DOTS for
TB relapse in India: A systematic review. In India, under
the Revised National Tuberculosis Control Program
(RNTCP), the percentage of smear-positive re-treatment
cases is high. Relapse rate is high (almost 10%) in India
which is higher than international studies. Majority of
relapse cases present soon after completion of treatment
(first six months). Risk factors for relapse included
drug irregularity, initial drug resistance, smoking and
alcoholism Sex and weight were not risk factors in
India. The outcome of relapse cases put on treatment
is positive but less effective than new cases. The study
concluded that there are sound arguments and sketchy
evidence that DOTS Category 2 treatment may not be
adequate for retreatment patients.2
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Khurram M conducted a study on factors affecting
relapse of TB. Objective of the study was to assess the
factors affecting relapse of pulmonary tuberculosis. The
results showed that age <40 years (64%), male gender
(62%), inner city over crowded residence (100%),
illiteracy (62%), income <Rupees 5000/month (72%),
contact with TB patient (64%), no weight gain(52%),
failure of DOTS implementation (100%) during
previous ATT course, and anemia (70%) were present in
≥50% patients. Significant gender based difference was
notable in employment status and weight gain during
previous ATT course only. The study concluded that
inner city, overcrowded residence and lack of DOTS
implementation are most frequently noted factors in TB
relapse patients.3

OBJECTIVES
zz To identify the relapse cases of Tuberculosis
registered under the selected DOTS centers at
District. Mohali, Punjab.
zz To explore the factors contributing to relapse of
Tuberculosis as reported by the subjects registered
under the selected DOTS centers at District.
Mohali, Punjab.
zz To find the association between prevalence of
relapse cases of Tuberculosis & factors contributing
to relapse of Tuberculosis as reported by the
subjects with selected demographic variables.

MATERIAL & METHOD

selected DOTS centers. There are 30 items related to
Personal factors, Social factors/Environmental factors,
Psychological Health and habits. Score of 1 given if the
subject answer is in yes for the item and score of 0 is
given if answer is in No for the item.

DATA COLLECTION PROCESS
The data collection procedure was carried out with
the semi structured interview schedule. Assurance
of confidentiality of their response was given and
anonymity was maintained throughout the study. At first
rapport was established with the subjects and the purpose
of the study was explained to them. It was assured to
them that all data would be kept strictly confidential and
will be used for study purpose. The researcher provided
adequate instructions and explanations regarding the
procedure to collect the data.
Ethical considerations: Approval from the ethical and
research committee of Sri Sukhmani College of Nursing,
DeraBassi District Mohali had been taken to conduct the
research study. Permission for data collection was obtained
from the civil surgeons of selected hospitals, informed
written consent was taken from individual subject and
confidentiality of the information was maintained.

FINDINGS
Descriptive and inferential statistics were used for
the analysis of the data on the basis of objectives, using
Statistical Package for Social Sciences (SPSS) version 20.

The present study used a survey approach with an
exploratory research design. Population for the present
study comprises of all the relapse cases of tuberculosis
in DOTS centers. The participants for the present
study consisted of 43 relapse cases of tuberculosis in
DOTS centers, who fulfill the inclusion criteria. Total
enumeration sampling technique was used for this study.
The following data collection tools were developed
by the investigator and used to collect the data;
Tool 1-Survey Performa: This was developed to identify
the relapse cases of tuberculosis in DOTS centers.
Tool 2- Sociodemographic profile: This was developed
to obtain data regarding demographic variables which
were to collect personal information about the patients.
Tool 3: Semi structured interview schedule: It
was developed to explore the factors contributing to
relapse of tuberculosis as reported by the subjects in

Fig.1 shows that out of 421subjects 89.7% were
cases of tuberculosis whereas 10.2% subjects were
relapse cases of tuberculosis. Hence it is stated that
prevalence of relapse cases of tuberculosis were 10.2%.
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Description of the sample characteristics in terms
of socio demographic variables: Majority of subjects
(48.8%) were in age group 31-50 years. Most of subjects
were male (76.7%). Majority of subjects (34.9%) were
matriculate. Majority of subjects (20.9%) were in private
job. Majority of subjects (20.9%) were unemployed and
(20.9%) housewife. Majority of subjects (86.0%) were
married. Majority of subjects (58.1%) had monthly
income less than and equal to 5,000. Majority of subjects
(69.8%) were non- vegetarian. Majority of subjects
(76.7%) had 4-6 family members. Majority of subjects
(55.8%) were in joint family. Most of subjects (25.5%)
whose date of initiation of DOTS therapy started in the
month of October 2012. All the subjects (100%) sources
of information regarding tuberculosis were health
personnel. All the subjects (100%) had one time relapse
of tuberculosis after treatment. All the subjects (100%)
were from category II.

17

Fig.2. shows that 71.4% subjects had smoke 1 to 3
bidi/cigarette /day according to frequency of smoking,
28.6% subjects had smoke 4 to 6 bidi/cigarette /day
after being declared cured of tuberculosis.Hence it can
be concluded that majority of subjects (71.4%) had
smoke 1 to 3 bidi/cigarette/day according to frequency
of smoking after being declared cured of tuberculosis.

Findings related to the Factors contributing to
Relapse Cases of Tuberculosis as reported by subjects
Registered under selected DOTS centers
Fig.3 shows that out of 20 patients 55% of subjects
had taken desi medicines besides DOTS therapy, 45%
subjects had taken allopathic medicines besides DOTS
therapy.Hence it is concluded that majority of subjects
(55%) had taken desi medicines besides DOTS therapy.
Table 1: Association between prevalence of relapse cases of Tuberculosis with selected demographic variables
N = 421
Characteristics
n
Relapse Cases
Age in years
17-30
110
10
31-50
140
21
51-70
90
10
71 & above
81
2
Gender
Male
350
33
Female
71
10
Type of tuberculosis
Pulmonary
300
43
Extrapulmonary
121
0
Date of initiation of DOTS therapy
September2012
110
8
October 2012
70
11
November 2012
40
6
December 2012
50
9
January 2013
50
3
February 2013
45
6
March 2013
56
0

Non relapse cases

c2

df

P-value

100
119
80
79

9.0252*

3

0.0288

317
61

1.3953NS

1

0.2374

257
121

19.3163**

1

0.0000

102
59
34
41
47
39
56

15.4676*

6

0.0168
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Contd…
Category of tuberculosis
Category I
156
Category II
150
Category III
115

0
43
0

156
107
115

*Significant at p level<0.05 **Significant at p level<0.00
Table 1.showed that prevalence of relapse cases of
tuberculosis was significantly associated with age and
date of initiation of DOTS therapy at the p level<0.05
(0.0252, df=3), (0.0168, df=6), type of tuberculosis
and category of tuberculosis at the p level< 0.001
(0.0000000,df=1), (0.000000,Df=2) except gender with
demographic variables.
In personal factors majority of patients (27.9%)
did not habit of washing hands before and after meals,
according to health majority of patients (46.5%) had
taken other medicines besides tuberculosis treatment
and majority of patients (34.9%) were suffered from
other medical problem, according to nutrition majority
of patients (97.7%) were did changes in consumption
of food item after being declared cured of tuberculosis.
Majority of subjects (90.7%) were not residing alone
and (79.1%) subjects were visiting hospital/health
centre after declared cured for tuberculosis according to
environmental/social factors.
In psychological factors, majority of subjects
(95.3%) had anxiety after declared cured of tuberculosis,
(93.0%) subjects had remain upset most of time during
the period, most of subjects (53.5%) had experience fear
of dying during the time. Most of subjects (48.8%) had
habit of smoking and (34.9%) had habit of consuming
alcohol which also contributes to relapse.Most of
subjects (46.7%) had suffered from minor ailments
i.e. fever (except tuberculosis) during the period and
(26.7%) subjects had suffered from asthma. Majority of
subjects (55%) had taken desi medicines besides DOTS
therapy. According to changes in consumption of food
item majority of subjects (90.7%) had increased wheat
in their diet after being declared cured of tuberculosis,
(39.5%) subjects had decreased intake of tea, (60.5%)
subjects had no change in take of cheese.Majority of
patients (57.14%) had kept one fast/ month.Majority of
subjects (83.7%) subjects perception regarding had body
weight had increased after initiation of DOTS therapy.
Majority of subjects (89.5%) were visiting hospital/

86.5240**

2

0.000000

NS = Non Significant

health center 1 to 3 times/week after being declared
cured of tuberculosis. Majority of subjects (71.4%) had
felt stressed most of time during the period.Majority
of subjects (71.4%) had smoke 1 to 3 bidi/cigarette/
day according to frequency of smoking after being
declared cured of tuberculosis. Majority of subjects
(68.8%) had decreased consumption of alcohol and
18.8% subjects had consumed alcohol occasionally.
Majority of subjects (81.8%) had used tobacco as a other
substance abuse.
Significant association was found between habits
contributing to relapse of tuberculosis with age and
dietary habits at P level <0.05.

DISCUSSION
In present study it was found that out of 421 patients
of tuberculosis, 43 subjects (10.2%) were relapse cases
of tuberculosis. Majority of subjects (76.7%) were male.
Study was conducted by Anaam, M.S; Ibrahim, M.I.M;
Serouri AI, A.W; Bassili, A; Aldobhani, A. (2012) on
relapse predictors among tuberculosis patients treated
in Yemen’s NTCP. A relapse rate (5.7%) was found.4
Akpabio S.Ubon, JT. Pierre de V illiers (2011) on
patients with recurrence of pulmonary tuberculosis in a
tuberculosis hospital among patients. 388 patients was
found with retreatment tuberculosis. This comprised
(66%) were male patients who were suffer with
pulmonary tuberculosis.5
The study revealed that major factors which
contribute to relapse of tuberculosis were environmental/
social factors, psychological factors and habits like
smoking (48.8%), and alcohol (34.9%). A similar study
was conducted by Siddiqui S.M, Fakih AMH, Burney A
W, Iftikhar R, Khan N (2012) on the Environmental and
Host- related factors predisposing to tuberculosis.6
The study findings revealed that (54%) were male.
Most common addiction was smoking (48%) and
(69.6%) patients lived in over croweded houses ( >_3
persons/room).
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The present study is also supported by Khurram M,
Yong M.I, Arshad M M, Khar T B H (2009) conducted
on factors affecting relapse of tuberculosis. Age < 40
years (64%), Male gander (62%), income < 5000/month
(72%) were present in patients. In present study < 3150 years 48.8% , male were (76.6%), income< 5000/
month (58.1%) were also affecting the factors of relapse
of tuberculosis.3 Joannad D, Batist L A, Fatima D M,
Arroes D R, Alencar X, Laurs C R (2008) conducted on
smoking increases the risk of relapse after successful
tuberculosis treatment. Tobacco smoking has been
identified as a risk factor for developing tuberculosis.7
The study revealed that there is significant
association between habits contributing to relapse of
tuberculosis and their selected demographic variables.
Lonnroth K, Brian G W, Stephanie S, Ernesto J,
Christopher D (2002) conducted a study on alcohol use
as a risk factor for tuberculosis.8
The findings showed that significant association
between alcohol taking with demographic variables.

LIMITATIONS
zz Because of the sample size generalization of the
present study is not possible.
zz Randomization was not done because number of
relapse cases of tuberculosis were not enough in
selected area under study.

CONCLUSION
There were 421 cases of tuberculosis registered in
the selected DOTS centers, out of which 43 relapse cases
of tuberculosis was found. Most of subjects were in the
age group 31-50 years. Most of subjects were male.
Subjects were contributing to relapse of tuberculosis
due to not residing alone and most of subjects were
visiting hospital/health centre after declared cured for
tuberculosis. Most of subjects had contributing to relapse
of tuberculosis due to psychological factor. Majority of
subjects had contributing to relapse of tuberculosis due
to smoking and due to alcohol. Majority of subjects
had suffered from minor ailments i.e. fever (except
tuberculosis) during the period. Majority of subjects had
taken desi medicines besides tuberculosis treatment and
subjects had taken allopathic. Significant association
was found habits contributing to relapse of tuberculosis
with age and dietary habits.
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ABSTRACT
This study aims to assess the effect of ginger tea on dysmenorrhoea among adolescent girls. It was observed
that during adolescence, young people go through many changes as they move from childhood into
physical maturity. One of the major physiological changes that take place in adolescent girls is menarche.
After menarche many adolescent girls faces problems of irregular menstruation, excessive bleeding, and
dysmenorrhoea. A variety of herbal medicines exhibited beneficial effects on dysmenorrhoea. Ginger is one
of the herbal product and it is also helpful in relaxing the muscular spasms and in relieving the pain present
during ovulation and during menstrual periods. So it was concluded that there is association between ginger
and it’s effect on dysmenorrhoea.
Keyword: effect, ginger tea, dysmenorrhoea, adolescent girls, school

INTRODUCTION

MATERIAL AND METHOD

The period of adolescence is transition from
childhood to adult life along with pubertal development
and sexual maturation. During puberty, hormonal,
psychological, cognitive and physical changes occur
simultaneously.1According to UNICEF there are 243
million adolescent girls in India so maintenance of
adolescent reproductive health is very important.2
According to report of Indian council of medical research
dysmenorrhoea was the most common gynaecologic
disorder among female adolescents, with a prevalence of
16.5%.3Dysmenorrhoea is interrupting their educational
and social life. Lethargy and tiredness were persistent
problems in girls with dysmenorrhoea.4

The study is headed mainly on the effect of ginger
tea on dysmenorrhoea.

To study the same, the researcher reviewed many
literature and it was obtained through various database
includes CINHAL (Cumulative index TO Nursing
& Allied Health Literature), MEDLINE (Medical
Literature Analysis & Retrieval System Online),
PubMed,& Google scholar.
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An experimental study was conducted to assess the
effectiveness of ginger preparation on dysmenorrhoea
among adolescent girls ofPunjab (2017). 60 adolescent
girls were selected through purposive sampling
technique. After onset of menstruation to subjects on
first day, pre interventional dysmenorrhoea among
adolescent girls was assessed and after that, ginger
preparation was administered for three times a day for
48 hours with interval of 6hrs between each intervention
and at the end of sixth intervention post interventional
dysmenorrhoea among adolescent girls was assessed.
Pre-interventional mean dysmenorrhoea was 5.03 ±
1.983 and post interventional mean dysmenorrhoea was
2.78 ± 2.084. The study concluded that dysmenorrhoea
affects approximately 50% of menstruating adolescent
girls and 10% are incapacitated for up to 3 days. Use
of ginger preparation after onset of menstruation could
help to relieve dysmenorrhoea.1
A quasi experimental study was conducted to assess
the effectiveness of active exercise and dietary ginger
versus active exercise on primary dysmenorrhoea
among adolescent girls of selected college and school of
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nursing, Chandigharh and Mohali (2013). 64 adolescent
girls with dysmenorrhoea were selected through random
sampling method. The data was collected by using
self administered questionnaire, numerical rating pain
score and menstrual distress questionnaire. Group
1 were given dietary ginger and group 2 were given
demonstration of active exercise and instructed to do
it. The pre interventional mean pain score in group-1
was 5.09±2.33 and in group -2 was 5.13±1.99. The post
interventional mean pain score in group-1 was 2.91 ±2,
45 and in group-2 ,4.13 ±2, 12 at 60 days. The study
concluded that if adolescent girls regularly using ginger
preparation it would help to reduce dysmenorrhoea
through natural resources.5
A Pre-experimental study was conducted to assess
the effectiveness of ginger powder on intensity of pain in
primary dysmenorrhoea among the nursing students at
selected colleges, Jalandhar, Punjab (2015). 40 samples
with primary dysmenorrhoea were selected through
purposive sampling technique. Pre intervention pain
score was obtained and thereafter 1.5 gm ginger powder
was administered for 3 days(250mg BD/day) from the
day of menstruation. Post intervention pain score was
obtained after one month that is after the completion
of second menstrual cycle. Study revealed that pre test
mean pain rating score was 6.5 whereas post test mean
pain score was 2.15. The study concluded that ginger
powder can be used as complementary medicine in
primary dysmenorrhoea which is natural painkiller and
helps to relieve dysmenorrhoea.6
A quasi experimental study was conducted to
evaluate the effect of ginger herbs on pain relieve of
primary dysmenorrhoea among females of Shagra city
at kingdom of Saudi Arabia.(2013). 120 female students
were selected through convenient sampling method.
Samples were divided in experimental group and control
group. The data was collected using socio-demographic
characteristics sheet, menstrual assessment sheet, verbal
multidimensional scoring system and visual analogue
scale/ score (VAS). The intervention group instructed
to intake one table spoon of fresh ginger over 200 c.c
warm water by average three cups daily started before
menstruation by 3 days and continue used for first two
days during menstruation. Pre interventional mean
pain score was 2.66 ±1.7 and post interventional pain
score was 1.1 ±1.2 ( post 2nd menses cycles).The study
concluded that dysmenorrhoea was most common
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gynaecological problem and fresh ginger preparation
proved effective to relieve dysmenorrhoea.7
A randomized clinical trial was conducted to assess
the effectiveness of ginger in providing relief to patients
of primary dysmenorrhoea at Toyserkan Azad University
in western Iran (2010). 70 female students with primary
dysmenorrhoea were selected through table of random
number and the samples were randomly divided in to
two equal groups: ginger group and placebo group. The
data was collected using visual analogue scale and a
likert scale. The collected data was analyzed by using
SPSS. The pre and post interventional mean pain score
in ginger group was 7.08±1.02and 4.81± 1.70. The pre
and post interventional pain score in placebo group was
7.61±1.20 and 7.11± 1. Study concluded that ginger
preparation is more effective in relieving dysmenorrhoea
if it is used during menstrual cycle.8
An experimental study was conducted to assess
effectiveness of ginger tea versus mint tea in reducing
dysmenorrhoea among adolescent girls of selected
hostel, at Thrissur (2016). 45 adolescent girls with
dysmenorrhoea were selected through Simple random
sampling (Lottery) method. Samples were divided in
two main group. Group 1 was divided into experimental
group (taking ginger tea) and control group with no
intervention. Group -2 was divided into experimental
group (taking mint tea ) and control group with no
intervention. The data was collected using Karen Lee
Richard’s modified pain scale. The collected data was
analyzed by using descriptive and inferential statistics.
The pre interventional pain score in experimental group
-1 were, 6.66% (mild), 66.66% (moderate), and 26.66%
(Severe) and the post interventional pain scores were
66.66% (mild), 26.66% (moderate) and 6.66% ( No
pain). The pre interventional pain score in experimental
group -2 were, 20% (mild) and 80% (moderate). The
post interventional pain scores were 66.66% (mild), and
33.3% (moderate). The study concluded that ginger tea
is an effective way of relieving dysmenorrhoea in home
environment. Ginger is easily available and ginger tea is
safe compare to analgesics.9
Non–equivalent pre-test and post-test control
group study was conducted to assess the effectiveness
of ginger tea on dysmenorrhoea among college
students at Kanyakumari district (2016). 60 samples
with dysmenorrhoea were selected through purposive
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sampling technique. Samples were equally divided
in to experimental and control group. The data was
collected using numerical pain rating scale. The pain
level was assessed and ginger tea 100ml administered
for experimental group 3 times (morning afternoon and
evening) for the first 2 days of menstruation. Post test
was assessed second day evening for both experimental
and control group. Study revealed that pre-test mean
value for experimental and control group was 7.03 and
6.96. The post-test mean value for experimental and
control group was 3.36 and 6.26. The study concluded
that if adolescent girls use ginger tea during first 2 days
of menstrual cycle for at least 3 times a day it is very
useful in reducing dysmenorrhoea.10
A pre experimental study was conducted to assess the
effectiveness of ginger powder on dysmenorrhoea among
adolescent girls in a selected school at erode (2012). 30
adolescent girls with dysmenorrhoeal symptoms and
between the age group of 16 – 18 years were selected
through convenience sampling method. The data was
collected using menstrual symptoms assessment scale.
The collected data was analyzed by usingdescriptive
and inferential statistics. A pre test was conducted then
1 gm ginger powder was given two times a day for 7
days and again post test was conducted.In pre test the
mean score was 65.12 (SD= 8.74) and the post test
mean score was 43.24 (SD = 6.72),The study concluded
that, there was reduction of symptoms and level of pain
in the adolescent girls after administration of ginger
powder. There was need for educating adolescent girls
on effective management of dysmenorrhoea.11
A quasi experimental study was conducted to assess
the effectiveness of ginger powder on dysmenorrhoea
among nursing students in selected nursing colleges of
Punjab(2017). 60 nursing students were selected(30 in
experimental and 30 in control group) through purposive
sampling method. The data was collected by using
modified McGill pain questionnaire and standardize
Wong Bakers faces pain rating scale. The collected
data was analyzed using and inferential statistics. Pre
test was done on 1st day of menstruation then prepared
ginger powder were administered once a day on the
start of menstruation till 3 days then post test was done.
According to objective assessment in experimental group
66.7% had mild level of pain whereas in control group
56.7% had moderate pain. Study conclude that ginger
having good impact on reducing dysmenorrhoea.12

CONCLUSION
Many measures are employed for relieving
dysmennorhoea. Various studies have shown that there is
association between ginger and dysmenorrhoea. Hence,
researcher is interested to assess the effectiveness of
ginger tea on dysmenorrhoea among adolescent girls.
Conflict of Interest: None
Source of Funding: Self
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ABSTRACT
Partograph is a graphical record used to monitor the progress of labour. It helps the caregiver to identify
deviations from normal and make prompt decisions and interventions in treating complications related to
labour. World Health Organization (WHO) recommends use of partograph to monitor all labour, still, it is
not widely used in the developing world. Caregivers feel that completing the partograph is a time-consuming
task. This study was undertaken with the aim to assess the effectiveness of structured teaching programme
on knowledge and practice of partograph among nurse midwives working in labour room of a tertiary
hospital. Knowledge was assessed using a self-administered questionnaire and a checklist was used to assess
the practice of partograph among 51 nurse midwives. It was found that 74.5% of nurse midwives had
moderately adequate knowledge and 52.9% of the nurse midwives had adequate knowledge before and after
the structured teaching programme respectively. In regard to practice of partograph it was found that 62.7%
of them had inadequate practice before the structured teaching programme. After the teaching programme
it was found that 52.9% of the nurse midwives had moderately adequate practice. Practice was assessed
three months after the structured teaching programme and it was found that 58.8% of them had moderately
adequate practice. While comparing the knowledge and the skill before and after the intervention it was
found that there was significant increase in knowledge and practice among the nurse midwives. It was
also found that there was no significant correlation between knowledge and practice and also there was no
association between knowledge, practice and the selected demographic variables. The findings of this study
revealed that constant reinforcement and support with supervision will enable the nurse midwives to practice
partograph adequately.
Keywords: Effectiveness, Knowledge, Practice, Structured Teaching Programme, Nurse midwives,
Partograph.

INTRODUCTION
Each year 211 million women become pregnant3.
About eight million women experience pregnancy
related illnesses and over half a million women lose their
lives every year because of complications of pregnancy
and childbirth3. In developing countries, poor outcomes
during labour account for 99% of maternal deaths and
for every 100,000 live births an average of 450 women
die5. Early detection of abnormal progress of labour with
the use of the partograph could have prevented these
deaths and also maternal morbidity as well as improved
neonatal outcomes.

Partograph was originally produced by Huge
Philpott and Castle in 1972, and later it was modified
and adopted by the WHO in 1988 and recommended
for worldwide use in all healthcare settings3. The
partograph is a graphical recording of progress of labour
and salient conditions of the mother and fetus plotted
against time in hours. It is a cost-effective and affordable
tool. Introduction of the partogram with agreed labour
management protocol reduced both prolonged labour
from 6.4% to 3.4%6 and proportion of labour requiring
augmentation from 20.7% to 9.1%6. Emergency
caesarian sections fel from 9.9% to 8.3%, intrapartum
still births from 0.5% to 0.3%6. While world Health
Organization calls for health personnel and midwives
to use and manage protocol both in labour ward and
management of labour complications in health center.
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Inspite of the recommendation by WHO, to use the
partograph to monitor all labour, it is still not widely
used in the developing world. Caregivers often feel
that completing the partograph is an additional timeconsuming task. They may also resist using the tool
if they have insufficient knowledge and do not fully
understand why they have been asked to use the tool.
Hence this study was designed to assess the effectiveness
of structured teaching programme on partograph with
the following objectives:
1. To assess the level of knowledge of nurse midwives
on partograph before and after the intervention
2. To assess the level of practice of nurse midwives
on partograph before and after the intervention
3. To compare the level of knowledge of nurse
midwives on partograph before and after the
intervention.
4. To compare the level of practice of nurse midwives
on partograph before and after the intervention.
5. To find the relationship between knowledge and
practice of partograph among the nurse midwives
before the intervention.
6. To find the association between knowledge and
practice of partograph among the nurse midwives
with the selected demographic variables before
the intervention.

METHODS
A pre-experimental, one group pre-test post-test
research design was used to assess the effectiveness
of structured teaching programme on the knowledge
and practice of partograph among the nurse midwives
working in labour room. Total enumeration sampling
technique was used and 51 nurse midwives with more than
three months of experience were included for the study.
Knowledge of partograph among the nurse midwives
was assessed using a self-administered questionnaire
before and after the intervention. The questionnaire was
prepared by the investigator and validated. It consisted
of two parts – Part: A consisted of Demographic data
of the nurse midwives such as educational qualification,
place of professional qualification, years of experience
in labour room and inservice education programmes
attended on partograph. Part: B consisted of 25 questions
on knowledge regarding the use of partograph. Each
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correct answer was given a score of 1 and incorrect
answer was scored 0. Likewise practice of partograph
was assessed by using a checklist consisting of 10
items. Partograph record that was filled by the nurse
midwives and kept in the patient chart was audited after
the delivery of the patient and scoring was done. When
the components were filled then a tick mark is made in
‘YES’ column of the checklist and any incomplete data
on the partograph record was marked as ‘No’. Each
‘YES’ was given a score of 1 and ‘No’ was scored 0. The
total scores of knowledge and practice were calculated
converted to percentages and interpreted. Scores above
75% was considered as adequate, scores between 50% 74% was considered as moderately adequate and scores
less than 49% was considered as inadequate. Data was
analyzed and interpreted using descriptive statistics,
Frequency tables, Paired t test, Pearson correlation
coefficient and Chi-square.
Nurse midwives who fulfilled the inclusion criteria
were gathered in the class room twice during the day
(8am & 3.30pm) on the first day of the study. Written
informed consent was obtained from the participants
which was followed by assessment of knowledge. The
partograph record kept in the charts of the women in
labour taken care of by the subjects on duty everyday
was collected, audited and graded using a checklist. The
pre-test data collection was completed in one-month
time duration. After this structured teaching programme
was conducted in three sessions in one day. This was
followed by post-test assessment of practice which was
done in the same way as that of the pre-test at 1 month
and at 3 months. At the end of assessing the practice at 1
month, knowledge was assessed as described in the pretest. The time duration taken to complete post-test was
one month. Ethical clearance for the study was obtained
from the Institutional Review Board.

RESULTS AND DISCUSSION
The data was analyzed using Statistical Package
for Social Sciences (SPSS) Version 17.0. Descriptive
statistics and frequency tables were used for description
of all the variables. The significance of difference in
knowledge and practice before and after the intervention
was analysed using Paired t test. Pearson correlation
coefficient and scatter plot was used to find out the
correlation between knowledge and practice. The
association between knowledge, practice and the
demographic variables was identified using Chi square.
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Demographic characteristics revealed that majority
(90.2%) of the nurse midwives were diploma graduates
and the rest (9.8%) of them were graduates with a BSc
degree in nursing. Nearly 50.98% of them were trained
in the institution where they were working while 49.02%
were trained elsewhere. In regard to years of experience
in labour room it was found that majority (41.18%) of the
nurse midwives had more than six years, 7.84% of them
had four to six years, 23.53% had two to four years of
experience and 27.45% of them had less than two years.
It was also found that only 25.49% of the nurse midwives
attended inservice education programme on partograph,
while the others (74.51%) hadn’t attended any.

Figure 1: Knowledge of partograph among staff
nurses before and after the intervention
The findings of the study revealed that majority
(74.5%) of the nurse midwives had moderately
adequate knowledge, while 13.7% of them had adequate
knowledge and 11.8% of them had inadequate knowledge
regarding partograph before the intervention. The mean
pretest knowledge score was found to be 63.3 and the
SD 9.8. The findings of the study after the intervention
revealed that 52.9% had adequate knowledge and 47.1%
had moderately adequate knowledge, while none of
them had inadequate knowledge. The mean posttest
knowledge score was 71.7 and SD was 9.7.

inadequate practice and the rest 37.3% had moderately
adequate practice, while none of them had adequate
practice. The mean pre-assessment score was found to
be 43.3 with SD of 13.6. 52.9% of the nurse midwives
were found to have moderately adequate practice, while
41.2% had inadequate practice and 5.9% of them had
adequate practice during the post assessment. The post
assessment mean score was found to be 53.8 and SD
13.9. Likewise, 58.8% of the nurse midwives were
found to have moderately adequate practice, 31.4% were
found to have inadequate practice and 9.8% of them had
adequate practice during the follow up assessment that
was done after three months. The mean practice score
during the follow up was 54 and SD 15.9. A study done
on the effectiveness of a planned teaching programme
on knowledge and skill in the use of partograph among
the nurses working in the maternity unit found that the
overall pretest mean knowledge score was 13.9 and the
posttest mean knowledge score was 21.3. The overall
pretest mean skill score was 5.57 and post-test mean
skill score was 12.632.
Moreover, while comparing the level of knowledge
before and after the intervention it was found that
there was a t – value of -6.7 and a p value of <0.0001.
Similarly, comparison of level of practice before and
after the intervention showed a t – value of -4.5 and
-4.2 at one and three months respectively while their
p values were <0.0001 at both times. This reveals that
the difference in knowledge and practice scores after the
intervention were highly significant. In a study done to
assess the effectiveness of planned teaching program
on knowledge regarding partogram among fourth year
B.Sc. nursing students of Karnataka College of Nursing
at Bangalore revealed that comparison of the pre-test
and the posttest knowledge scores was highly significant
which showed that there was a significant increase in the
knowledge after the intervention1.

Figure 2: Practice of partograph among the staff
nurses before and after the intervention

Pearson Correlation coefficient was used to
determine the relationship between knowledge and
practice of partograph. A Correlation coefficient of -0.09,
p value 0.534 showed that there is no correlation between
knowledge and practice. In contrary to this a study done
on the effectiveness of a planned teaching programme
on knowledge and skill in the use of partograph among
the nurses working in the maternity unit found that there
was a positive correlation (rxy = 0.5714) between knowledge
and skill2.

Assessment of practice before the intervention
revealed that 62.7% of the nurse midwives had

It was also found that there is no association between
the knowledge and practice and selected demographic
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variables at 0.05 level of significance. Moreover, it was
found that inadequate practices were more among diploma
nurses when compared to BSc nurses. However, this was
not statistically significant. A similar finding was also
reported in a study done on the effectiveness of a planned
teaching programme on knowledge and skill in the use
of partograph among the nurses working in the maternity
unit, where the variables such as professional qualification
and inservice education showed an association with the
pretest knowledge scores at 0.05 level of significance and
no association was found between the pretest skill scores
at 0.05 level of significance2.

CONCLUSION
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of planned teaching program on knowledge
regarding partogram among fourth year B.Sc
Nursing students of Karnataka College of
Nursing at Bangalore. Bulletin of Environment,
Pharmacology and Lifesciences. 2014. April;
3(5): 24 – 36. Available from www.bepls.com/
April_2014/6.pdf
2. Saviola A, Sudha RA, Metgud MC. Effectiveness
of planned teaching program on knowledge
and skill in the use of partograph among nurses
working in the maternity unit. SAFOG. 2009
May – Aug; 1(2): 57 – 59. Available from https://
pdfs.semanticscholar.org/ 70ca/ 85a395c50e772
f607914e2e43ca19fda3678.pdf

The process of labour is an enormous emotional
and physiologic accomplishment for the women and her
support person. Partograph is considered a valuable tool
in the improvement of maternity service by allowing
midwives and obstetrician to display intrapartum details
in a pictorial manner. Time to time reinforcement and
managerial support will help the caregivers to be
consistent in their use of the partograph and thereby
reduce as well as prevent maternal and neonatal
complications and provide a happy parenting.
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Geneva, 2004.

Source of Funding: Christian Medical College

6. Yisma E, Dessalegn B, Astatkie A, Fessha
N, Knowledge and utilization of partograph
among caregivers of public health institutions
of Addis Ababa, Ethiopia, BMC Pregnancy
Childbirth. 2013. 13: 17. Available from https://
bmcpregnancychildbirth.biomedcentral.com/
articles/10.../1471-2393-13-17

Conflict of Interest: Nil

REFERENCES
1. Abhari FR, Andarieh MG, Ledari FM,
Ahmady S. A study to assess the effectiveness

4. The World Health Report (2005). Available from
www.who.int/whr/2005/chapter3/en/index3.html
5. WHO/UNICEF/UNFPA: Maternal mortality in
2000. Estimates developed by the WHO, UNICEF
and UNFPA, Geneva: WHO, 2004.

Comparitive Study to Assess The Level of Social and
Emotional Adjustment among Adolescents
Durgeshori Kisi1, Vijetha Kottari2, Veena Gretta Tauro3
Lecturer, Bir Hospital Nursing Campus Gaushala, Katmandu, Nepal, 2Head of Department of Pediatric
Nursing, Masood College of Nursing, Mangaluru, Karnataka, 3Principal, Masood College of Nursing,
Mangaluru, Karnataka.

1

ABSTRACT
The objectives of the study were 1) to assess the level of social adjustment and emotional adjustment among
adolescents 2) to compare the level of social and emotional adjustment among adolescents 3) to find out
the association between level of social adjustment and emotional adjustment among adolescents studying
in selected urban and rural pre-university colleges and their selected demographic variables. The study
involves descriptive approach and the design was a comparative descriptive design. The urban and rural preuniversity colleges were selected by purposive sampling technique whereas sample of the study was selected
by proportionate stratified random sampling technique. The sample size was 500 adolescents, 250 each
from rural and urban pre-university College, Mangalore. The investigator collected the data for analysis and
interpretation, using standardized scale like Adjustment Inventory for School Students (AISS) developed by
A. K. P. Sinha and R. P. Singh. In order to examine the proposed association the data was tabulated, analyzed
and interpreted using descriptive and inferential statistics.
The result revealed that majority of the adolescents in rural and urban Pre-university College had average
level of social adjustment whereas very minimal number of subjects in rural and urban had obtained
excellent level of social adjustment. Regarding emotional adjustment, majority of the subjects in rural and
urban Pre-university College had good level of emotional adjustment whereas very minimal number of
subjects in rural as well as in urban had very unsatisfactory level of emotional adjustment. There was no
significant difference between the social adjustment and emotional adjustment of adolescents studying in
selected urban and rural pre-university colleges. There was significant association between level of social
adjustment and emotional adjustment among adolescents studying in rural and urban Pre-university College
with their selected demographic variables.
Keywords: Assess, social adjustment, emotional adjustment, adolescents, urban and rural pre-university
colleges.

INTRODUCTION
Adolescence is a transitional stage of physical and
psychological human development that generally occurs
during the period from puberty to legal adulthood (age
of majority). Adolescence is usually accompanied by
an increased independence allowed by the parents or
legal guardians and less supervision as compared to
preadolescence1.
Today’s adolescents and youth are 1.8 billion strong
and make up one quarter of the world’s population. It
is reported that 19% of the world’s population is in the
age of 10 to 19 years. India is the largest population

of adolescents in the world being home to 243 million
individuals aged 10 to 19 year. World’s Children report
stated that the India’s adolescent population constituted
30% of the world’s 1.2 billion. In Karnataka, the total
population is 52.73 million and adolescent population
constitutes 17% of the total population. In Dakshina
Kannada, approximately 2, 00,000 adolescents are there
between the age group of 12 and 16 years2.
Adolescents are facing multitude of problems
throughout the world. Adolescents suffer from different
mal-adjustment problems at one time or the other
during their development. The major problems that
usually involved with these age groups are substance
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abuse, internalizing disorders (depression, anxiety)
and externalizing disorders (delinquency, aggression,
educational difficulties, truancy). Many of these
problems are of transient nature and are often not noticed
and it can lead new challenges for these adolescents and
symptoms of dysfunction may occur3.
Adjustment problems occur when an individual is
unable to adjust or cope with a particular stressor. There
has been a rise in the prevalence of mental illness and
maladaptive behaviours among adolescents. WHO
estimates show that up to 20% adolescents have one
or more mental or behavioural problems4. A study
conducted on students’ adjustment problems in first
year students at the University of the North, in South
Africa revealed that 33-85% of the students experienced
various adjustment problems5.
In the current scenario, urban and rural adolescents
differ significantly on family, college, social and
personal oversensitivity area than urban adolescents. The
sense of uncertainty and lack of belongingness among
adolescents especially in rural areas are due to prevailing
conditions. Adolescents living in rural areas lack options
of employment, career options and awareness which
increase the sense of problems as compared to urban
area adolescents6.

MATERIALS AND METHODS
The study design was a comparative descriptive
design. Colleges were selected by purposive sampling
technique whereas 500 adolescents were selected by
proportionate stratified random sampling technique,
250 each from rural and urban pre-university College,
Mangalore. The investigator collected the data using
standardized scale like Adjustment Inventory for School
Students (AISS) developed by A. K. P. Sinha and R. P.
Singh. The tool has 40 items with 20 items in each of
the two areas of adjustment i.e. emotional and social

29

adjustment. Responses are taken as ‘Yes’ and ‘No’ for
each item. For each response indicative of adjustment
‘0’ is given otherwise ‘1’ is given. The high scores on
AISS indicate poor adjustment; low scores indicate
healthy adjustment. The minimum score on the AISS is
‘0’ while the maximum score is 20 for each social and
emotional adjustment.

FINDINGS
1. Majority of the adolescents, 103 (41.2%) in rural
and 116 (46.4%) in urban Pre-university College
had average level of social adjustment. The same
number of the adolescents, 82 (32.8%) in rural as
well as urban Pre-university College had good level
of social adjustment. The adolescents obtained
unsatisfactory level of social adjustment was 48
(19.2%) in rural and 32 (12.8%) in urban Preuniversity College. The adolescents obtained very
unsatisfactory level of social adjustment was 11
(4.4%) in rural and 8 (3.2%) in urban Pre-university
College. Very minimal number of adolescents, 6
(2.4%) in rural and 12 (4.8%) in urban had obtained
excellent level of social adjustment.
		Majority of the adolescents, 116 (46.4%) in rural
as well as 104 (41.6%) in urban Pre-university
College had good level of emotional adjustment.
The adolescents obtained average level of
emotional adjustment were 67 (26.8%) in rural
and 79 (31.6%) urban Pre-university College.
The adolescents obtained unsatisfactory level of
emotional adjustment were 41 (16.4%) in rural
and 34 (13.6%) in urban Pre-university College.
The adolescents obtained excellent level of
emotional adjustment were 14 (5.6%) in rural and
27 (10.8%) in urban Pre-university College. Very
minimal number of adolescents, 12 (4.8%) in rural
and 6 (2.4%) in urban Pre-university College had
very unsatisfactory level of emotional adjustment.

Table 1: Frequency and Percentage distribution of level of social and emotional adjustment of adolescents of
Rural and Urban Pre-university Colleges n = 500
Level of social and
emotional adjustment
Excellent
Good
Average
Unsatisfactory
Very unsatisfactory

Social adjustment
Rural
Urban
Percentage
Percentage
2.4
4.8
32.8
32.8
41.2
46.4
19.2
12.8
4.4
3.2

Emotional adjustment
Rural
Urban
Percentage
Percentage
5.6
46.4
26.8
16.4
4.8

10.8
41.6
31.6
13.6
2.4
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2. Comparing the level of social adjustment and
emotional adjustment of adolescents, calculated
t-value for social adjustment was 1.675 and for
emotional adjustment was 1.281; lower than the
table value 1.97 at 0.05 level of significance.

Hence there was no significant difference in level
of social adjustment and emotional adjustment
among adolescents of rural and urban Preuniversity College.

Table 2: Mean, standard deviation and t-value of level of social and emotional adjustment n = 500
Variables
Social
adjustment
Emotional
adjustment

Areas
Rural
Urban
Rural
Urban

Mean
6.112
5.779
5.220
4.904

Standard deviation
2.250
2.187
2.819
2.694

Mean differences

t-value

P-value

0.33

1.675

0.095

0.316

1.281

0.201

Table value (t498) =1.97, p<0.05 * significant
3. There was significant association between level
of social adjustment of adolescents in rural with
gender (χ2=21.26, P<0.05). Similarly there was
significant association between level of social
adjustment of adolescents in urban Pre-university
College with gender (χ2=9.914, P<0.05), monthly
income of the family (χ2=33.269, P<0.05) and
stream of the education (χ2=17.43, P<0.05).
There was significant association between level

of emotional adjustment of adolescents in rural
Pre-university College with gender (χ2=16.566,
P<0.05), type of family (χ2=21.686, P<0.05),
and education of mother (χ2=29.489, P<0.05).
Similarly there was significant association
between level of emotional adjustment of
adolescents in urban Pre-university College with
gender (χ2=15.56, P<0.05) and stream of the
education (χ2=25.516, P<0.05).

Table 3: Association between the level of social and emotional adjustment of adolescents in rural and urban
Pre-university Colleges with selected demographic variables n = 500
Variables
Social
adjustment

Emotional
adjustment

Rural (n = 250)
χ
p
df
21.26
0.00*
4

Urban (n = 250)
χ
P
9.914
0.042*

df
4

7.242

0.841

12

33.269

0.001*

12

7.442
16.566
21.686
29.489
15.022

0.49
0.002*
0.041*
0.021*
0.059

8
4
12
16
8

17.43
15.56
5.145
32.102
25.516

0.026*
0.004*
0.953
0.124
0.001*

8
4
12
24
8

Demographic variables
Gender
Monthly income of the
family
Stream of your education
Gender
Type of family
Education of mother
Stream of your education

2

2

p<0.05 * Significant

DISCUSSION
The findings of the study are discussed below.
1. Level of social and emotional adjustment among
adolescents of rural and urban pre-university
colleges: Majority of the adolescents, 103 (41.2%)
in rural and 116 (46.4%) urban Pre-university
College had average level of social adjustment

whereas very minimal number of adolescents, 6
(2.4%) in rural and 12 (4.8%) in urban had obtained
excellent level of social adjustment.
		Majority of the adolescents, 116 (46.4%) in rural
and 104 (41.6%) in urban Pre-university College
had good level of emotional adjustment. Very
minimal numbers, 12 (4.8%) adolescents in rural
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and 6 (2.4%) adolescents in urban Pre-university
College had very unsatisfactory level of emotional
adjustment.
		The study findings are supported by a descriptive
study on emotional intelligence and social
adaptation of senior secondary school children in
Hisar district of Haryana. The study revealed that
40% adolescent in rural area had good adjustment
whereas the same percentage 35% of adolescent
in urban area had good as well as average
adjustment. The least, 6.67% adolescent in rural
area had got very unsatisfactory adjustment
where as 8.33% adolescent in urban area had got
excellent adjustment7.
2. Comparison of level of social and emotional
adjustment among adolescents of rural and
urban Pre-university Colleges: The study
revealed that calculated t-value for social
adjustment was 1.675 and emotional adjustment
was 1.281; lower than the table value 1.97 at 0.05
level of significance. Therefore the null hypothesis
was accepted and research hypothesis was rejected.
Hence there was no significant difference in social
and emotional adjustment among adolescents of
rural and urban Pre-university College.
		The present study supported with descriptive
study conducted on adjustment problems among
school students in urban and rural schools of
Visakhapatnam district, Andhra Pradesh. The
F-value for social adjustment was 1.184 (P < 0.05)
in urban and rural school students. The study
concluded that there was no significant difference
in social adjustment among students in urban and
rural schools8.
		The present study is supported with comparative
study on certain areas of adjustment of higher
secondary school’s students in relation to habitat
at Ahmedabad District. The t-values on emotional
adjustment of urban and rural students were 0.65
at 0.01 level of significance. The study concluded
that there was no significant difference in level of
emotional adjustment among adolescents of rural
and urban higher secondary school students9.
3. Association of level of social and emotional
adjustment among adolescents of rural and
urban Pre-university Colleges with selected
demographic variables: The study revealed that
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there was significant association between level
of social adjustment of adolescents in rural with
gender (χ2=21.26, P<0.05). Hence null hypothesis
was rejected and research hypothesis was
accepted, i.e., there was significant association
between level of social adjustment and gender.
		The study revealed that there was significant
association between level of emotional adjustment
of adolescents in rural Pre-university College with
gender (χ2=16.566, P<0.05) and type of family
(χ2=21.686, P<0.05). Hence null hypothesis was
rejected and research hypothesis was accepted,
i.e., there was significant association between
level of emotional adjustment and demographic
variables like gender and type of family.
The present study is supported with descriptive
study on adjustment of secondary school students.
The t-value of male and female for social adjustment
was 9.36 at 0.01 level of significance. The study
concluded that there is association between levels of
social adjustment of adolescents with gender. Regarding
emotional adjustment the t-value of male and female
for emotional adjustment was 6.47 at 0.01 level of
significance. The t-value of student from nuclear and
joint families for emotional adjustment was 9.93 at 0.01
level of significance. The study concluded that there was
association between levels of emotional adjustment of
adolescents with gender and type of family10.

CONCLUSION
Based on the analysis of the findings of the study,
social and emotional adjustment among adolescents
is a prerequisite for academic success. Health care
professionals have a responsibility to be informed about
the importance of development of social and emotional
adjustment among adolescents. They also function more
effectively among the adolescents by taking care of both
preventive and promotive aspects in order to mould
them into productive and fruitful citizens for the country.
Health care educators should ensure that students are
provided with a curriculum that offers the opportunity
to increase student’s understanding of the need for social
and emotional adjustment.
Conflict of Interest: None
Source of Funding: Self funding
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Ethical Clearance: Ethical clearance was obtained
from ethical committee, on 10/02/2015 (Annexure
1). Written informed consent was obtained from the
participants (Annexure 2). Code number was given
for each participant. Instructions were given to the
participants about the positive and negative statements
in the Adjustment Inventory for School Student (AISS).
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Abstract
Introduction: The treatment of the mentally ill throughout time is not generally a pretty picture.In modern
era after introduction of antipsychotic drugs there is tremendous improvement in psychotic illness symptoms.
Antipsychotic drugs show good improvement in psychotic symptoms of disease but along with it having
side effects which become reason for relapse in treatment.
Objectives: 1.To assess awareness & practice on side effects of antipsychotic drugs and its management
among patients receiving maintenance treatment. 2. To find correlation between awareness and practice
on management of side effect of antipsychotic drugs. 3. To determine association between awareness and
practices on management of side effects of antipsychotic drugs with their selected demographic variables.
Methodology: A descriptive study design with cross sectional survey approach was used. The data was
collected from 100 patients who are on maintenance treatment and receiving Antipsychotic drugs from Unde
mental Hospital, Shrirampur . The self-prepared dichotomous questionnaires and checklist was used for data
collection.
Results: Mean score of Awareness on side effects of antipsychotic drugs and its management was 54.62 with
SD ±3.33 and mean score on practice done to avoid side effects of antipsychotic drugs was 52.94 with SD
±2.70 which indicates that patients receiving maintenance treatment had average level of awareness.
Conclusion: Antipsychotic medications have various side effects, those patients doing regular follow up and
are on maintenance treatment should have knowledge regarding side effects o antipsychotic drugs to live the
life normally and in productive way.
Keywords: Assess, Awareness, Management, Side effects, Practice, Antipsychotic drugs.

Introduction
Antipsychotics are those psychotropic drugs, which
are used in the treatment of psychosis and psychotic
symptoms. The original drugs used to treat psychosis are
called “typical or conventional” neuroleptic drugs. Since
their discovery in the 1950s, these drugs revolutionized the
treatment of schizophrenia and other psychotic disorders.
With the discovery of the newer antipsychotic drugs (called
“atypical” antipsychotic drugs) in the 1990s, the treatment
of these debilitating brain disorders has been revolutionized.
While there are advantages and disadvantages to both
classes of these antipsychotic drugs.1
Need of the study: Antipsychotics have severe side
effects on patients taking antipsychotic medications

like dry mouth, blurred vision, constipation, urinary
retention,
nausea,
photosensitivity,
sedation,
extrapyramidal symptoms (Akinesia, akathisia,
dystonia, tardive dyskinesia, neuroleptic malignant
syndrome), Hypersalivation. Due to these side effects
of antipsychotic medications patients skips the doses of
medications which is main cause of relapse of disease.
So it is necessary to be aware of side effects and it
management to avoid relapses of disorders.2
People taking antipsychotic medicines may sweat
less, which can cause the body temperature to rise.
Anyone who takes this medicine should be careful not to
become overheated during exercise or hot weather.
The various literatures shows that antipsychotic
medications have various side effects, those patients
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having true emotional insight and doing regular follow up
or are on maintenance treatment should have knowledge
regarding side effects of antipsychotic drugs and do the
practices to minimize the side effects of antipsychotic
drugs to live the life at normally and productive way.

OBJECTIVE OF THE STUDY
1. To assess awareness on side effects of
antipsychotic drugs and its management among
patients receiving maintenance treatment.
2. To assess practice on management of side effects
of antipsychotic drugs among patients receiving
maintenance treatment.
3. To find correlation between awareness and practice
on management of side effect of antipsychotic
drugs.
4. To determine association between awareness
and practices on management of side effects
of antipsychotic drugs with their selected
demographic variables.

METHODOLOGY
Research approach: Cross sectional survey approach
Research design: Non experimental, descriptive study
design.
Study setting: Study was conducted in Unde Mental
Hospital Srirampur.
Sample size: The sample size for the study was 100
psychiatric patients with true emotional insight receiving
antipsychotic medications with maintenance treatment
and fulfills the inclusion and exclusion criteria.
Sampling techniques: Non probability, convenient
sampling techniques were used for the samples to be
included in the present study on the basis of inclusion
and exclusion criteria.
Criteria for sample selection
Inclusion criteria: Inclusion criteria for the study were
limited to patients receiving APD with true emotional
insight who are;
1. Willing to participate.
2. Having side effect of antipsychotic drugs.

3. On Antipsychotic drugs since 50-60 days.
4. Above the age of 20 years.
5. Present during data collection procedure.
6. On maintenance treatment with antipsychotic
drugs.

METHODS OF DATA COLLECTION
Tools and technique
Screening tools: To identify the sample/participants
those having side effects of antipsychotic drugs.
The tool used to collect the data from samples is as follows
Section A: Socio demographic data of patients on
antipsychotic drugs consist of age, gender, marital
status, religion, Education, occupation, income, type
of family, occupation, habits- chewing tobacco/alcohol
consumption/smoking/other, Diet- veg/mix Since how
many years you are on antipsychotic drugs,
Section B: Dichotomous questionnaires on side effects
of Antipsychotic Drugs and its management containing
total 24 items. In which 15 questions were on side effects
and 09 questions were on management of side effects.
Correct answer carries 1 score and wrong answer carries
0 score with maximum score of 24; Tool contains 18
positive items and 6 negative items.
Section C: Checklist to assess practice on management
of side effects of antipsychotics drugs. Which consist of
19 items were correct answer carries 1 score and wrong
answer carries 0 score with maximum score of 19, tool
contains 14 positive items and 5 negative items.
Ethical Consideration: Written approval by Institutional
Ethical Committee (IEC)/Institutional Research
Committee (IRC) of Pravara Institute of Medical
Sciences (DU), Loni ref No: PIMS/CON/46/2015/
10/04/2015. The written consent was obtained from all
patients participated in the study.

FINDINGS OF THE STUDY
I. Findings related to socio-demographic profile
1. Majority of participants (36%) was in age groups
of 20-28 years followed by19% of samples
belong to 29-38 years, 20% belong to 39-48
years, 21% belong to 49-58 years of age group.
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2. Majority of (61%) were male whereas as
remaining (39%) were female.

people had higher secondary education & 12%
of people were graduate and above.

3. Highest percentage (52%) of people was
married, 31% of peoples were from unmarried
category, 9% of peoples were widowed and 8%
of peoples were divorced.

8. Highest percentage (28%) of the people are
engaged in agricultural works, 26% of people
were doing other works like daily wages,
20%of them were house wife, 14% of people
were labours, 10% of peoples were private
sector employee & 2% of peoples were in
government sector.

4. Majority (79%) of people were Hindus, 11% of
peoples were Christian, (9%) of peoples were
Muslim and 1% of peoples were from other
category.
5. Highest percentage (28%) of the people was
living in joint family, 27% of people were
living in nuclear family and 15% of people live
in extended family.
6. Highest percentage (67%) of the people was
taking mix type of diet and 33% of them are
taking vegetarian diet.

9. Highest percentage (29%) of the people are
taking medications from 2-6 months, 21% of
them are taking medications from 6 months to
1 year, 23% of people are taking medications
from 1-3 years & 27% of peoples are taking
medications from more than 3 years.

II. Findings about awareness on side effects of
antipsychotic drugs and its management &
7. Highest percentage (30%) of people had primary
awareness of practice to manage side effects of
education, 18% of peoples were illiterate, 23%
antipsychotic drugs
of people had secondary education, and 17% of
Table 1: Level of awareness on side effects and its management of APD n = 100

Sr. No.
1.
2.
3.
Total

Level of awareness
Poor (0 – 8)
Average (9 – 16)
Good (17 – 24)

Frequency
09
80
11
100

Percentage
09%
80%
11%
100%

Above table shows that 9% of people under this study have poor awareness on management and side effects of
antipsychotic drugs, 80% of them have average level of awareness and 11% of them have good level awareness of
side effects and management of antipsychotic drugs.
Table 2: Awareness on practice of management of side effects of antipsychotic drugs n = 100
Sr. No.
1.
2.
3.

Level of awareness
Poor (0 – 6)
Average (7 – 12)
Good (13 – 19)
Total

Frequency
09
77
14
100

Percentage
09%
77%
14%
100%

9% of people under this study have poor level of awareness on practice to manage side effects of antipsychotic
drugs were as 77% of people have average level of awareness and 14% of people have good level of awareness. It
shows that maximum (77%) of people have average level of aware ness on practice to manage side effects of APD.
Table 3: Overall mean Response on awareness of side effects of APD and practice on management of side
effects of APD. n = 100
Particulars
Awareness on side effects and its management
Practice
Combined mean

Statement
24
19
43

Max.
24
19
43

Mean
13.11
10.06
23.17

SD
±3.33
±2.70
±4.29

Mean %
54.62
52.94
53.78
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Distribution of mean, SD, and mean percentage of
side effects of APD and practice on management of side
effects of APD shows that the overall mean response on

awareness was (23.17±4.29) which is 53.78% of maximum
score indicated awareness of side effects of APD.

III. Correlation between awareness and practice on management of side effect of antipsychotic drugs. R = 0.16

Fig No. I: Co-relationship between awareness and practice on management of side effects of APD
There was weak positive co relationship between awareness of side effects of APD and practice done to manage
side effects of APD.
IV. Determine association between awareness and awareness of practices on management of side effects of
antipsychotic drugs with their selected demographic variables.
Table 4: Association between awareness & awareness of practice with demographic variables n : 100
S. No.

Variables

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Age
Sex
Marital status
Religion
Education
Occupation
Income
Habits
Type of family
Since how many years taking medications
Diet
Knowledge regarding side effects of APD

Chi square
value (calculate)
0.29
1.13
5.91
2.74
2.5
2.96
1.16
8.16
3.67
7.84
5.39
6.38

Chi square
Table value
5.99
5.99
5.99
5.99
5.99
5.99
5.99
5.99
5.99
5.99
5.99
5.99

Level of
significance
NS
NS
NS
NS
NS
NS
NS
Significant
NS
Significant
NS
Significant

*Level of significance checked at 95% of confidence interval & at 2degree of freedom
There was highly significant association found
between socio-demographic variables like habits,

duration of taking medications, knowledge regarding
taking medications with awareness on practice to
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manage side effects of antipsychotic drugs whereas other
socio-demographic variable does not found statically
significant associated with awareness on practice to
manage side effects of antipsychotic drugs.

DISCUSSION
Majority of patients (80%) receiving APD treatment
had average level of awareness followed by (11%) of
patients having good awareness and (9%) of patients
having poor level of awareness. These findings were
similar to the finding of Christine Smith and Sherrill
Snelgrove (2008) was majority of patients (64%) were
average level of awareness on side effects of the drug
they were taking. (16%) had good level of awareness
and (20%) of patients had poor level of awareness.3
The aspect wise mean response on awareness on
side effects of APD were (55.13%) with SD ± 2.28,
awareness on management was (53.77%) with SD ±
1.46 and that of practice was (52.94%) with SD ± 2.70
this finding are consistent with studies carried out by
Clark LR, Jackson M, Allen-Taylor L (2009) were mean
% of awareness was (59.74%) with SD 2.75, and that of
practice was (53.74%) with SD ± 1.46.4
The majority of patients(77%) had average
knowledge on practice to manage side effects of APD,
followed by (14%) had good level of awareness and (9%)
had poor level of awareness. This finding were similar to
finding of Rumman KA, Sabra NA, Bakri F, Seita A,
Bassili A (2008) were majority (87%) had average level
of awareness on practice to manage side effects, (8%) of
patients had poor level of awareness and (5%) of them
had good level of awareness.5
There was positive co-relationship between
awareness of side effects of APD and practice to manage
side effects of APD. This finding were similar with the
study carried out by Levenson, (2008) were there was also
positive co-relationship between awareness of knowledge
of side effects of psychotropic drug and practice done to
avoid side effects of psychotropic drugs.6

37

CONCLUSION
Patients receiving treatment are aware of side effects
of the drug they receive due to increase level of education,
and getting information from instructional Medias like
mobiles, television, health care team members, provide
patients with lot of information to avoid skipping of the
dose due to side effects of APD.
Hence it is emphasized that having conversation with
patient will increase in level of awareness in patients.
Source of Funding: Self
Conflict of Interest: Nil
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Abstract
The researcher aims to evaluate the effect topical application of breastmilk on separation time of umbilical
cord among newborns. It was observed that infection is a major cause of newborn mortality, and can be
caused by bacteria entering the body through a newly-cut umbilical cord. Each year, approximately four
million neonatal deaths occur globally and infections account for 36% of these deaths. According to WHO,
antibacterial factors are present in human milk. WHO has included breast milk application to the cord as
harmless practices.1 So, it was concluded that there is association between topical application of breast milk
on umbilical cord and separation time of umbilical cord.
Keywords: effect, topical application, breast milk, separation time, umbilical cord, newborn,

Introduction
The World Health Organization estimates that
4 million children die each year during the neonatal
period, with most deaths occurring in developing
countries. Importantly, infections are the most common
cause of neonatal mortality with approximately 1 million
newborn dying annually worldwide from umbilical cord
bacterial infection. After delivery, the umbilical cord
serves no purpose. The necrotic tissue of the umbilical
cord is a potential site for infection immediately after
birth by bacterial contaminants. In 2015, approximately
45% of under-five deaths occurred during their first
month of life.2
As cord infections should be preventable in most
cases, it is important to identify best cord care practices
to reduce neonatal mortality and morbidity and offer an
alternative to widespread potentially harmful traditional
practices.
To study the same, the researcher reviewed many
literature and it was obtained through various database
Corresponding Author:
Ms. Ekta Patel
M.Sc Nursing, Manikaka Topawala Institute of Nursing,
CHARUSAT, Gujarat
Email: ektapatel501@gmail.com

includes printed and electronic databases like CINHAL
(Cumulative index to Nursing & Allied Health
Literature), MEDLINE (Medical Literature Analysis &
Retrieval System Online), PubMed, Google scholar and
online journals.

Material Methods & Findings
The study is headed mainly on evaluating the effect
of topical application of breastmilk on separation time of
umbilical cord among newborns.
A study was conducted to assess the effect of
topical application of human milk, ethyl alcohol 96%,
and silver sulfadiazine on umbilical cord separation
time in newborn infants of Babool, Iran (2005). The
723 newborns of gestational age 36 – 42 weeks were
randomly classified into four groups of 79 in mother’s
milk group, 78 in alcohol group, 77 in silver sulfadiazine
group, and 78 in control group. Researcher telephonically
contacted to mothers of neonate to record the date and
time of the cord separation. The result suggested about
the order of mean UCST in the four groups from shortest
to longest were human milk, alcohol, control, and silver
sulfadiazine groups, respectively. ANOVA model was
used to compare the mean umbilical cord separation time
and Duncan test was used for multiple comparisons. The
study concluded that the breast milk application is more
effective than ethyl alcohol and silver sulfadiazine.3
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A longitudinal study was done to assess the effect
of topical application of breast milk and dry cord care
on bacterial colonization and umbilical cord separation
time in neonates at two different settings in Iran (2005).
180 newborns were divided into breastmilk application
group and dry cord care group (90 each). The researcher
had obtained an umbilical swab from the base of the
cord three hours after birth and the third day of life
and telephonically contacted to mother for recording
cord separation time. There were significant differences
between two groups in colonization rate. Cord separation
time in breast milk group was shorter than dry cord care
group (p=0.016). Thus, the study concluded regarding
the topical application of breast milk on umbilical cord
care leads to reduced bacterial colonization and cord
separation time and can be used as easy, cheap, non
injurious methods for umbilical cord care.4
A pilot study was conducted to compare the
effectiveness of topical human milk, povidone iodine,
and dry care among 150 newborn at two different
settings large urban university hospital and at Ankara,
Turkey in 2005-2006. 150 newborns were divided into
three groups povidone iodine care, topical application
of breastmilk and dry cord care group (50 each). An
ongoing questionnaire about demographic information,
cord separation time/date and signs of omphalitis was
recorded through telephonic interview every day after
the participants left the hospital. Interestingly, babies in
the dry care or topical human milk group had shorter
cord separation times than those in the povidone iodine
group. The study concluded that the cultural practice
of applying human milk to the umbilical cord stump
appears to have no adverse effects and is associated with
shorter cord separation times than are seen with the use
of antiseptics.5
The single blinded clinical trial was done to assess
the impact of ethanol, dry care and human milk on the
time for umbilical cord separation among neonates at
Shahid Sadougi University of Medical Sciences And
Health Service, Yazad, Iran (2010). The 300 neonates
were divided equally with help of number table as
ethanol, mother’s milk and dry cord care (100 each).
Researcher recorded the time of cord separation through
telephonic interview. The result suggested that separation
times among human milk application was lowest (p
<0.0001) as compare to ethanol groups (p <0.003). The
study concluded use of human milk as topical therapy
can decrease separation time in neonates compared other
methods.6
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A randomized clinical trial done to assess effect
of topical application of human milk and dry cord care
on umbilical cord separation time in healthy newborn
infants at Iran(2010). 130 singleton and mature newborns
were selected of gestational age between 37-42 weeks
and were placed in two groups in topical application of
human milk and dry cord care (65 each). The mothers
were asked to apply the breastmilk on umbilical cord
stump every 8 hourly in a day upto two days. The cord
separation time related data was collected using phone
contacts in both groups. Median time of cord separation
in human milk application group (150.95±28.68 hours)
was significantly shorter than dry cord care group
(180.93±37.42 hours) (P<0.001). Thus the study
concluded topical application of breastmilk on cord
reduces the cord separation time and it can be used as
an easy, cheap and non invasive way for the cord care.7
The study was conducted to assess the effect of two
different cord care regimens on umbilical cord stump
separation time among neonates at Cairo university
hospitals, Cairo Egypt (2011). Randomly selected 100
neonates were divided into breastmilk application group
and distilled water cord care group (50 each). The data
was collected using three tools structured interview
schedule, cord swab bacteriological examination tool
and follow up schedule for signs of cord infection tool.
The comparison of two different groups was done using
students’ t-test, and chi square test was used to compare
qualitative variable. The result showed that umbilical
cord separation time was shorten in the breast milk group
as compared to neonates in the distilled water group
(5.60 + 1.04 & 7.92 + 1.08 days). Breast milk application
reduced incidence of omphalitis, and reduced bacterial
colonization especially with pathogenic microorganisms
as the same as distilled water. Hence, the study
concluded that the use of topical application of breast
milk on umbilical cord care was associated with shorter
cord stump separation time than in distilled water.8
A quasi-experimental study was conducted to
examine the effectiveness of topical application of
human milk reduces umbilical cord separation time
and bacterial colonization compared to ethanol among
100 newborns at Minia, Egypt(2012). The neonates
were classified in human breast milk application and
ethanol application group (50 each). The umbilical cord
swab was taken to assess the bacterial colonization and
mothers of newborns were contacted telephonically to
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record date/time of umbilical cord separation time. The
result showed human breast milk neonates had less
colonization of the umbilical cord stump as compared
to 70% ethanol treatment neonates. The mean cord
separation time in the human milk and alcohol groups
were 4.3 +/-1.4 (SD) and 8.2+/-2.2, respectively
(p<0.001). Thus, the study concluded about the topical
application of human milk reduces cord-separation time
and pathogenic bacteria colonization and can be used as
easy, cheap and non invasive methods for umbilical cord
care in developing countries.2
A true experimental study was conducted to assess
the breast milk application to reduce timing of cord
separation at BLDEA’s hospital & research centre,
Karnataka (2013). Purposively 60 selected newborns
were divided in experiment group and control group
(30 each). Data was collected using baseline performa
and observational checklist to assess the timing of cord
separation which includes the observations like the
appearance and process of separation of cord. The data
was analysed using differential and inferential statistics.
The result suggested about majority in experimental
group (23) had their cord fallen between 4-6 days of
breast milk application whereas in control group only
9 had their cord fallen in between 4-6 days. Hence, the
study concluded breast milk has influence on falling
of umbilical cord causing early separation thereby
decreasing the exposure to environment resulting in less
chances of infection.9
A quasi experimental study was conducted to assess
the effectiveness of breast milk application on umbilical
cord stump among 90 newborns of mothers who
undergone caesarean section at two different settings
maternity hospitals of Maharashtra (2014). Using non
probability purposive sampling newborns were divided
in experimental group and control group (45 each).
The mothers of experimental group were advised for
application of breastmilk on umbilical cord 2 times
every day and upto 2 days after cord falls off. The cord
for normality is checked for experimental and control
group. The data collection was done using observation
checklist on physiological parameters signs of cord
separation. Median time of cord separation in human milk
application group is (150.95±28.68 hours) significantly
shorter than dry cord care group (180.93±37.42 hours)
(p<0.001). The result showed that about complete
separation of the cord occurs early (mean 5.22days)

in breast milk application group than in control group
(mean 9.36days). Thus, the study concluded that there
was need to implement the research findings in the
clinical field, so as to avoid the gap between research
studies and clinical practice.1
An experimental study was conducted to assess the
effect of topical application of mother milk on separation
of umbilical cord newborn babies at two different settings
obstetric and gynecological hospital, postpartum unit,
affiliated to Ain Shams University, Cairo, Egypt and
tertiary hospital in postpartum unit affiliated to Ministry
Of Health, Al Riyadh, kingdom of Saudi Arabia (2015).
Using simple random sampling 400 newborns were
divided in breastmilk application group and control
group at both different settings. The researchers asked
the mother to apply milk drops on umbilical cord stump
3 times per day until cord separation and 2 days after.
The data was collected using structured interview
questionnaire, cord swab bacteriological examination
tool, Follow up Timetable checklist for monitoring signs
of cord healing and separation. The mean cord separation
time and standard deviation was4.2±20.45 in breast
milk group as compared to 7.12±10.39 in dry cord care
group. Hence, the study concluded that it is important to
determine the best practice for umbilical cord care using
topical application of breast milk in order to minimize
cord infections in the millions of babies born each year.10
A comparative study done to assess the impact of
topical application of human milk and chlorhexidine on
cord separation time among healthy newborns at hospitals
affiliated to Kashan university of medical Sciences, Iran
(2015). The 174 neonates were randomly assigned into
human milk application group and chlorhexidine group
(87 each). The mothers of neonates in experimental
group were asked to apply breastmilk on umbilical
stump every 12 hours (2 times a day) to 2 days after the
umbilical cord separation and controlled group received
chlorhexidine solution, by a sterile gauze or swab, to
the umbilical stump from three hours after birth and
continued every 12 hours until two days after umbilical
cord separation. The cord separation time was noted
by the researcher through home visit of the newborn.
The shortest cord separation time was 3 days in group
topical human milk, and the longest was 5.3 days in
group chlorhexidine. Thus the study concluded that Use
of topical application of human milk on umbilical cord
care was associated with shorter cord stump separation
time than in topical chlorhexidine.11
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A literature review was done on effectiveness of
application of breastmilk on umbilical cord to fasten
umbilical cord removal compared to ethanol and dry care
of newborn(2011-2015). The articles were obtained from
Google Scholar, Ebscho, ProQuest and Journal Nursing
Science from January 2011 up to October 2015. This
literature review examined six true experiment journals
to identify the effectiveness of topical breastfeeding/
milk on the umbilical cord to fasten umbilical cord
removal compared to ethanol and n dry care of newborn.
The various studies of the effect of applying topical
breastfeeding/milk on the umbilical cord removal,
omphalitis, and bacteria colonization compared to 70%
ethanol showed that the average time of umbilical cord
removal was shorter (4.3 ± 1.4 days) compared to ethanol
(8.2 ± 2.2 days). Omphalitis sign and complication were
less or very rare in treatment group. Thus the literature
reviews concluded that applying topical breastfeeding/
milk on the umbilical cord hastened the umbilical cord
removal compared to ethanol and dry care and reduced
the risk of infection as well as decreased the number of
pathogenic organisms commonly causing infection.12

CONCLUSION
Hence several studies reflect that there are in
existence many measures for easy umbilical cord
separation without the occurrence of infection. One
of which being application of breast milk. Hence, the
researcher is interested to evaluate the effect of topical
application of breast milk on separation time of umbilical
cord among newborn.
Conflict of Interest: None
Source of Funding: Self
Ethical Clearance: Permission was obtained from
Manikaka Topawala Institute of Nursing.
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Abstract
Effective teaching is an art that should be judged based on the performance of the graduates program and
achievement of curriculum outcomes. However, teaching is a complex and demanding activity that involves
mastery of content, classroom control, techniques of organization, and command of teaching skills. The
purpose of this study was to determine the effectiveness of teaching in the undergraduate degree programs
in the School of Medicine and Health Sciences at the Kenya Methodist University (KeMU) main campus.
This study focused on the full time face to face mode of instruction. A descriptive cross-sectional design
and questionnaire were used. The sample was a total of 18 lecturers and 80 full time students in the School
of Medicine and Health Sciences representing 4 different programs. An interview guide was designed to
elicit views from the Chairmen of 4 Departments (CoD) in the School of Medicine and Health Sciences
with full time students and Director of Quality Assurance and standards (DQA) regarding the teaching and
learning process in the School.The findings showed that 89% of the lecturers stated that they demonstrated
mastery of content compared to 49% of the students.The findings also indicated that teaching evaluation
was viewed as a means to facilitate improvement within medical education. On the other hand 72% of the
lectures appreciated that evaluation of their teaching effectiveness improved their performance and teaching
skills. Thus teaching quality education was believed to be dependent on content, process, teacher and student
characteristics as well as learning outcome, with an emphasis on the latter.
Keywords: Perception, Teaching, Effectiveness, Evaluation, Competence, Learning

Introduction
The aims of medical education principally center
on the transmission of medical knowledge, and assisting
health professions students to acquire the necessary
knowledge, skills and attitudes associated with health
profession and practice. As with all other professional
preparation generally, medical education encompasses
the three domains of learning, cognitive, affective and
psychomotor. One way to enhance medical education
is to evaluate the effectiveness of teaching in health
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Obare Mose Clive
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Kenya Methodist University, Kenya
E-mail: obubaclive@yahoo.com

professions programs1. An interest in evaluating teaching
effectiveness has increased over time and this is also a
pertinent issue for KeMU School of Medicine and Health
Sciences, to meet the standards of the health profession
by effectively offering quality medical education.
Effective teaching is an art that should be judged
based on the performance of the graduates program and
achievement of curriculum outcomes. However, teaching
is a complex and demanding activity that involves
mastery of content, classroom control, techniques of
organization, and command of teaching skills. Teaching
consists not only of instruction, but also of the systematic
promotion of learning using various strategies2.
It has been argued that though it was important
to develop more comprehensive means to measure
effectiveness, it is equally important to recognize that one
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may not be able to accurately measure the art of teaching
in conventional ways3. Various perspectives that include;
determining effective teaching skills, beliefs about the
teaching and learning process medical lectures and their
students hold, criteria that should be used to assess teaching
effectiveness, who should evaluate the various aspects of
teaching, and other important elements should guide the
assessment of effective teaching in medical education
are equally important in learning and teaching process.
Identifying these components is necessary for lectures
to improve their teaching and, ultimately, enable medical
students acquire the beliefs, the skills, and the knowledge
that are needed in medical professional practice2.
Documenting teaching effectiveness in medical
education is essential to demonstrating education’s
accountability to the profession and to the society. For
the teaching of prospective medical students to remain
vibrant, regular evaluation is vital and it is equally
important for medical lecturers to develop and improve
their teaching skills by systematic evaluation. The
evaluation of teaching leads to attainment of several
important objectives which includes; improving the
quality of teaching, assisting medical lectures to evaluate
their own teaching, fulfilling the criteria of the academic
institution, improving accountability in education, and
identification of content areas for further development4.
Problem Statement: Evaluation is an important part
of the education process in ascertaining the quality and
achievement of curriculum outcomes. The challenge
to improve quality of education is increasingly
becoming critical in medical education and, especially,
undergraduate health profession programs. This is in line
with the requirements by the Commission for University
Education (CUE) in Kenya in improving the standards
of education by evaluating the quality of teaching and
learning process. Ascertaining the teaching effectiveness
is therefore, an important issue for students, lecturers
and administrators at KeMU. Health science lecturers
are deemed to be competent in the teaching and learning
process to facilitate effective learning of students.
However, there is need for evaluation and documentation
of the effectiveness of the teaching and learning process.
Furthermore, there is need to establish a baseline data
on the teaching effectiveness at KeMU School of
Medicine and Health Sciences. While the KeMU health
professions programs have been operational since 2004,
no research has been done on the subject which raises
the need for the study.

Methodology
A cross-sectional survey was used in the study. The
design is appropriate since it enabled the researcher
effectively obtain views, opinions and characteristics
as they existed in the populationin relation to a specific
topic under study5. Descriptive designs were effective
in collecting information about peoples’ attitudes,
opinions, habits, education or social issues6. The target
population was undergraduate students and lecturers in
the School of Medicine and Health Sciences at the main
university campus who were in session during the time
of data collection, Chairpersons of Departments (CoD)
and Director of Quality Assurance (DQA). The numbers
of questionnaires distributed to the students were 94,
with 80 (85%) returned while for the lectures there were
25 with 18 (75%) questionnaires answered and returned
by the respondents.
Data was collected using self-administered
questionnaire for students and lecturers and interview
guide for the CoD’s and DQA. The questionnaire had
both open ended and closed ended questions. Also,
interview guide was used to get data from the Chair
of Departments in the School of Medicine and Health
Sciences, and the Directorate of Quality Assurance.
The questionnaire were checked for completeness to
ensure accuracy before they were coded and entered into
computer. Descriptive statistics were used to describe
the results from quantitative data. Qualitative data was
organized into themes and presented narratively.

Results
Competence in Content Delivery: From the table
below it clearly showed that the respondents both
the lecturers’ views and students’ views differed had
a number of opinions. Both groups of respondents
agreed that the lecturers provided clear and challenging
course objectives. The students however, had a
different opinion about organization and regular use of
teaching aid. Whereby 52%; (n=42) indicated that the
lecturers did not use teaching aids while 48%; (n=38)
indicated that there was use. This provided conflicting
information about the same practice and therefore the
data suggested differences in respondent views. There
was also a statistically significant relationship between
use of teaching aids (p=0.003) with explanation of major
principles and concepts (p=0.000) as shown in Table 1
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Table 1: Competence Level Of the lecturers
Lecturer
Agree
Disagree
Freq
(%)
Freq (%)
Provision clear course objectives at the beginning
of the course.
Provision of challenging course objectives at the
beginning of the course.
Organization in the delivery of content.
Regularly use teaching aids/resources.
Clearly explain principles and concepts

Student
Agree
Disagree
Freq (%) Freq (%)

18

100%

0

0

70

89%

10

13%

18

100%

0

0

63

78%

17

22%

16
16
18

89%
89%
100%

2
2
0

11%
11%
0

60
38
74

74%
48%
93%

20
42
6

26%
52%
7%

Adherence to Academic Policy: The respondent’s views on adherence of academic policy as per the university
guidelines elicited responses with higher agreement frequencies. Both the students and the lecturers perceived that
they did confer with the policy guidelines as shown in table 2. There was, although, a slight variation from the
students respondents; with 13%; (n=10) and 8%; (n=6) disagreed about adherence to time deadlines and examination
grading system respectively. There was however no statistical significance between attendance of classes as scheduled
(p=0.128) and adherence to deadlines to hand in assignments (p=0.068) as shown in Table 2.
Table 2: Adherence to academic policies

Attendance of all scheduled classes
Adherence to deadlines of the time schedule in
administration of examinations and assignment
in time
Adherence to deadlines of time schedule for
assignment in time
Adherence to the laid down examination
grading systems.

Lecturer
Agree
Disagree
Freq
(%)
Freq (%)
18
100%
0
0

Student
Agree
Disagree
Freq (%) Freq (%)
76
95%
4
5%

18

100%

0

0

78

98%

2

2%

18

100%

0

0

70

87%

10

13%

18

100%

0

0

74

92%

6

8%

Usefulness of the Evaluation Process: The usefulness of evaluation process as perceived by the respondents was as
illustrated below. The findings showed that all the participant lecturers (100%; n=18) agreed that evaluation enables
an individual to identify their weak areas but the students perceived differently whereby 17%; (n=14) disagreed while
83%; (n=66) agreed. On statistical test of significance (α = 0.05) the comparison showed a statistical significance
between evaluation to be carried out every trimester (p=0.001) and evaluation will help identify weak areas (p=0.000).
As shown in Table 3.
Table 3: Usefulness of Evaluation Process

Evaluation increases confidence in my work
Evaluation process should be used every trimester.
Evaluation enables lecturers to improve teaching skills.

Lecturer
Agree
Disagree
Freq (%) Freq (%)
15
83%
3
17%
17
94%
1
6%
14
78%
1
6%

Student
Agree
Disagree
Freq (%) Freq (%)
73
89%
9
11%
70
87%
10
13%
64
81%
26
32%
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Contd…
Evaluation of teaching process enables the students
to improve their performance.
Evaluation improves relationship between lecturers
and students.
Evaluation enables the lecturers and students to
identify my weak areas.

9

50%

9

50%

60

75%

19

25%

12

77%

6

33%

50

63%

20

37%

18

100%

0

0

66

83%

14

17%

Knowledge Level of the lecturers: The actual and perceived knowledge level of lecturers, the respondents had a
chance to reflect with how they perceived self. The lecturers unanimously reported (100%; n=18) that they possessed
high level of knowledge in content mastery, skill demonstration, and teach by use of current teaching methods. The
student respondents however, had a different view with up to 50% (n=40) disagreeing with the idea that lecturers
demonstrated skills in the skills laboratory while 83%; (n=58) agreeing that there was use of different teaching
methods by the lecturers as shown in Table 4.
Table 4: Knowledge Level of the lecturers

Demonstration of mastery of content.
Demonstration in skills laboratories
Support teaching by current research findings
Use relevant examples/illustrations
Use different teaching methods

Lecturer
Agree
Disagree
Freq
(%)
Freq
(%)
18
100%
0
0
18
100%
0
0
18
100%
0
0
18
100%
0
0
18
100%
0
0

Discussion
Both Lecturers and students respondents agreed that
competencies in content delivery was vital.This was in
line with other studies showing that competencies in
the educational processes determine educators’ ability
to effectively plan, implement educational activities
and facilitate student learning7,8. Most of the lecturers
indicated that they demonstrated mastery of content
(83%, n=15), similar to one study which argued that in
order to be an effective teacher one has to have a mastery
of content, knowledge of teaching and learning process,
subject matter knowledge, experience, and the combined
set of qualifications determines the teacher ways of
delivery of content9.
Medical lecturers and students appreciated the
usefulness of evaluation, 72% (n=13) strongly indicated
that it has led to improved performance and teaching
skillsA further 78% (n=14) strongly agreed that
evaluation enables them to identify weak areas, while
22% agreed and 83% (15) strongly supported the practice
of course evaluation while 17% (3). Medical educators’

Student
Agree
Disagree
Freq
(%)
Freq
(%)
68
85%
12
15%
40
50%
40
50%
50
63%
24
37%
66
82%
14
18%
58
83%
22
17%

perceptions of evaluation directly and indirectly
influence academic achievement through their impact
on enhancing the confidence of medical educators.
Based on study findings and new methods of evaluation,
effective teaching evaluation has an important role in the
accreditation results10.
Educational experts believe that various spectrum
of information resources are necessary to show a clear
picture of the performance of educators because there is
a tendency to value judgment in individual evaluation11.
This view is also supported by another study12 that
revealed that teacher evaluations can be a positive
experience for both the teacher and the evaluator. The
challenge is to make the evaluation process a meaningful
and not simply an empty exercise. Therefore an effective
evaluation system should identify teacher qualities.
Identifying strengths and weaknesses along with
providing an opportunity to improve these qualities will
enhance teacher performance. Other studies have found
that higher teacher performance leads to higher student
achievement13,14.
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89% (n=16) of the lecturers strongly agreed that
they demonstrated mastery of content while and 83%
(n=15), strongly agreed they are able to demonstrate
in the skills laboratories. From the findings majority
of the lecturers 72% (n=14) were of the view that they
strongly supported their teaching by current research
findings while 22% (n=4) agreed. 89% (n=16) of the
lecturers strongly indicated that they used different
methods in the delivery of contents 100% (n=18) of the
lecturers indicated that they use relevant examples and
illustrations. The results are consistent witha related
study15in which teaching effectiveness was viewed as
the ability of a teacher to have knowledge and skills
in delivering content to students to master learning,
as well as change their behavior. However, it has been
argued that educators are often hired mainly based on
their subject matter knowledge rather than their skills or
experience in the educational processes7.

Conclusion
In line with the study objectives the respondents were
of theopinion that the competence in content delivery by
lectures was key to implementing learningoutcomes.
This also is in respect of the fact that the respondents
agreed that mastery of content and use of various teaching
strategies enhanced effective teaching. It would also be
concluded that the evaluation of teaching enabled the
identification of weak areas for improvement purposes.
However, the view of students was that the evaluation
process didn’t improve the student lecturer relationship,
student performance, or the teaching skills of lecturers
The development of a comprehensive standardized
evaluation procedure was necessary for the institution
in achieving a fair evaluation process.It was further
observed that employment of different evaluation
strategies should be considered in order to have
quality evaluation outcomes and productive feedback.
Hence,evaluation of teaching effectiveness should be
continuous for feedback, accountability and developing
strategies which enhance success.
In summary both lecturers and students adhered
to the academic policies and the lecturers possessed
competences in knowledge of subject content and
in delivery of content. The findings concurred to the
fact that lecturers do demonstrated mastery of the
content they taught and supported by current research.
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Continuous improvement of teaching process was
essential to effective student learning which is basic to
producingcompetent health professionals of the future.
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Abstract
Background: Diabetes is a serious and costly disease which is becoming increasingly common in Nepalese
people. Public awareness of the self management behaviors of diabetes are an important step towards its
control. The aim of this study was to assess the current status of diabetes self-management behaviors among
type 2 diabetes patients.
Methods: A cross-sectional descriptive research design was used in this study. The non-probability
convenience sampling technique was used to select the 115 diabetes type 2 patients attending medical OPD
of Manipal Teaching Hospital during September month of 2016 and adopted version of Diabetes Selfmanagement Questionnaire(DSMQ) was used to collect the data.
Results: The majority 68(59.1%) participants were between the age group of 36-60 years with mean age 60
years and more than half 62(53.9%) were female. The majority 75(68.2%) participants were following good
glucose management practice but more than half 61(53%) participants had poor dietary control. More than
half 58(52.7%) participants had poor self care in overall. The self-management behaviors were associated
with sex, educational status, occupation and blood glucose level of the participants.
Conclusions: The majority of diabetes patients are good in glucose management but they are poor in diet
control behavior and overall diabetes self-management behavior which are very important components for
preventing diabetes related complications. So, public awareness program can be instituted in order to boost
up the self-management behaviors among diabetes patients.
Keywords: Behavior; Diabetes; Self-management; Self-care.

Introduction
Diabetes mellitus (DM) is a group of metabolic
diseases of prolonged hyperglycemia due to either the
pancreas not producing enough insulin, or the cells of the
body not responding properly to the insulin produced.1
The prevalence of type 2 diabetes is rising at an alarming
rate throughout the world, due to increases in life
expectancy, obesity and sedentary lifestyles.2 More than
80% of diabetes deaths occur in low- and middle-income
countries.3 Factors like rapid urbanization, increasing
Corresponding Author:
Ms. Gita Devi Ghimire
Lecturer, Manipal College of Medical Sciences
(Nursing Programme)
Pokhara Lekhnath Metropolitan-11, Kaski
Email: ghimireg08@gmail.com

elderly population, and lack of national health insurances
in developing countries make diabetes an important
health issue in Nepal, which necessitates the exploration
of the diabetes self-care behaviors.11 Several challenges
in diabetes management were identified, including high
cost of treatment, limited health care facilities, and
lack of disease awareness among patients. No specific
guideline was identified for the prevention and treatment
of diabetes in Nepal.22

Methods and Materials
A cross-sectional descriptive study was conducted
at Manipal Teaching Hospital in September month of
2016. The respondents were the diabetic type 2 patients
visiting for routine checkups in the medical OPD.
Patients having severe conditions of disease and not
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able to speak, walk and not able to perform their daily
routine activities for the past eight weeks were excluded
in the study. The non-probability convenience sampling
technique was used to select the participants of age
30 and above who had type 2 diabetes of at least one
year history. Usually, the average total of 400 diabetes
patients used to come to medical OPD monthly for
checkups, around one third (115) who meet the inclusion
criteria were taken as a sample in this study. The
researcher administered the adopted version of Diabetes
Self-management Questionnaire (DSMQ) consisting
of a sixteen structured items to collect the data through
face to face interview. The original version of tool was
translated into Nepali language and back to English
language again by the help of professional Nepali and
English teachers. The cronback’s alpha test was done for
internal consistency of Nepali version of questionnaire
which was 0.823 and the original was 0.839. It was
pretested to twelve participants who were not included
in the main study analysis. Diabetes self-management
questions were asked for each of the four domains
glucose management, dietary control, physical activity
and health care use.20 Out of sixteen items, seven of these
items were formulated positively and nine inversely
with regard to what is considered effective self-care. All
the sixteen items were rated on the scale of zero to three
where zero denotes does not apply to me, one denotes
applies to me some degree, two denotes applies to me
to a consider-able degree and three denotes applies to
me very much over the last eight weeks and scoring of
the questionnaire involved reversing negatively worded
items such that higher values are indicative of more
effective self-care. The scale allows the summation to a
sum scale as well as estimation of four sub-scale scores.
Scale scores were calculated as sum of item scores
and then transformed to a scale ranging from 0 to 10
(raw score/theoretical maximum score × 10) as given
in the original tool. So, a transformed score of 10 then
thus represented the highest self-rating of the assessed
behaviour. If “not required as a part of my treatment”
had been marked in an item, it was not used and the
scale score computation was adopted accordingly (by
reducing the theoretical maximum score by 3 points).
Then, the sub-scales scores and sum of total score were
categorized as poor and good on the basis of median
because data were not distributed normally.
Data were processed using the Statistical Package for
Social Sciences (SPSS) version 16. Descriptive statistics

such as frequency, percentage, mean, standard deviation,
median and interquartile range were done to describe the
findings and chi square test was done to find the relationship
between selected variables and self-management
behaviours of participants. The study was clearly explained
to the participants and informed consent was taken from
each of them before the personal interview. The study
was also given expedited approval from the Institutional
Review Board of Manipal College of Medical Sciences and
Manipal Teaching Hospital, Pokhara.

Findings
Table 1: Sample Characteristics n = 115
Variables
Sex

Male
Female
Age group
36-60 years
61- 84 years
Mean Age = 60 years;

Frequency

Percentage
(%)

62
53

53.9
46.1

68
47

59.1
40.9

SD=10.39
Educational status
lliterate
39
Literate
76
Occupation
Service
11
Business
5
Unemployed
74
Retired
25
Duration of Illness(type 2 DM)
Less than 5 years
54
6 to 10 years
35
More than 10 years
26
Treatment
Only Diet
7
Oral medicine
80
Only Insulin
7
Oral and Insulin
21
Blood glucose (Fasting)
Less than 130mg/dl
67
More than 130mg/
48
dl(Median=120; IQR=54)
Blood glucose (PP)
Less than 180mg/dl
59
More than 180mg/
56
dl(Median=180; IQR=86)

33.9
66.1
9.6
4.3
64.3
21.7
47.0
30.4
22.6
6.1
69.6
6.1
18.3
58.3
41.7
51.3
48.7
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Table 1 shows that more than half 62(53.9%)
participants were male and majority 68(59.1%) were
from age group of 36-60 years with mean age 60years.
Majority 76(66.1%) were literate whereas around
one third 74(64.3%) participants were unemployed.
Maximum 54(47%) participants were suffering from
diabetes type 2 since less than 5 years and majority
80(69.6%) of participants were under oral anti-glycemic
agents. Likewise, more than half 67(58.3%) participants
had latest fasting glucose less than 130mg/dl and latest
post prandial glucose level was less than 180mg/dl
among more than half 59(51.3%) participants.
Table 2: Diabetes Self Management Behaviors of
Participants
Variables

Frequency

Glucose Management (n = 110)
Poor Glucose
35
Management
Good Glucose
75
Management
Median = 8.66, IQR=1.33
Diet Management (n = 115)
Poor Dietary
61
Management
Good Dietary
54
Management

Percentages
(%)
31.8
68.2

53.0
47.0

51

Contd…
Median= 7.50, IQR=1.67
Physical Activity (n = 115)
Poor Physical Activity
50
43.5
Good Physical Activity
65
56.5
Median= 6.66, IQR=1.11
Health Care Use (n = 115)
Poor Utilization of
43
37.4
Health Care
Good Utilization of
72
62.6
Health Care
Median= 7.77, IQR=2.22
Sum of Diabetes Self-management[DSM] (n = 110)
Poor DSM
58
52.7
Good DSM
52
47.3
Median = 37, IQR = 7
Table 2 indicates that the majority 75(68.2%)
participants had good glucose management with
median 8.66 and interquartile range 1.33 whereas
more than half 61(53%) participants had poor dietary
control with median 7.50. Likewise, more than half
65(56.5%) participants had good physical activity and
still 50(43.5%) participants had poor physical activity
(median=6.66; IQR=1.11). Around two third 72(62.6%)
participants had good utilization of health care with
median 7.77 and the sum of diabetes self-management
behavior was poor among more than half 58(52.7%)
participants with median 37 and interquartile range 7.

Table 3: Association between selected demographic variables and sub-scales of Diabetes Self Management Behaviors
Variables

Glucose Management

Age
Sex
Education
Occupation
Duration
Treatment
FBS
PPBS

0.49(0.48)
2.58(0.10)
6.47(0.01)*
4.80(0.02)*
0.61(0.43)
2.26(0.51)
3.80(0.05)*
7.79(0.00)*

Diet Control Physical Activity Health Care Use
Chi square Value(p-value)
0.16(0.68)
0.96(0.32)
0.90(0.34)
14.34(0.00)*
0.61(0.42)
1.18(0.27)
7.83(0.00)*
2.89(0.08)
3.23(0.07)
12.01(0.00)*
2.13(0.14)
0.87(0.34)
7.88(0.02)*
0.01(0.89)
0.31(0.57)
7.75(0.05)*
5.07(0.16)
1.78(0.66)
4.40(0.03)*
3.83(0.05)*
0.42(0.42)
6.26(0.01)*
2.57(0.10)
2.45(0.11)

Sum of DSM
1.61(0.20)
4.23(0.04)*
7.82(0.00)*
7.98(0.00)*
0.27(0.60)
3.06(0.38)
7.98(0.00)*
10.61(0.00)*

Chi square test =Statistically significant ≤0.05; *= significant, DSM= Diabetes Self-management
Table 3 illustrates that the glucose management behavior of the participants was significantly associated
with their educational status (p=0.01), occupation (p=0.02), fasting blood sugar (p=0.05) and post prandial
blood sugar(0.00) where as the diet control of the participants was significantly associated with their blood sugar
level(p=0.03). Similarly, physical activity was found to be significantly associated with participants’ sex(p=0.00),
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educational status(p=0.00), occupation(p=0.00), type
of treatment(p=0.05), fasting blood sugar(p=0.05) and
post-prandial blood sugar(0.05) but the health care
utilization behavior of the participants was associated
with only duration of having diabetes mellitus (p=0.02).
Similarly, sum of diabetes self-management behavior of
participants was significantly associated with their sex
(p=0.04), education (p=0.00), occupation (0.00), fasting
blood sugar level (p=0.00) and post-prandial blood sugar
level (p=0.00).
Table 4: Association of selected demographic
variables with Participants’ Blood Sugar Level
Post-prandial
Blood Sugar
level
Chi square value(p-value)
Sex
1.40(0.23)
0.45(0.49)
Age
0.02(0.88)
1.39(0.23)
Education
7.20(0.00)*
3.89(0.04)*
Occupation
5.82(0.01)*
5.39(0.02)*
Duration of DM
19.11(0.00)*
5.53(0.01)*
8.15(0.04)*
Treatment type
2.74(0.43)
Variables

Fasting Blood
Sugar level

Chi square test =Statistically significant ≤0.05; *=
significant
Table 4 depicts that the blood sugar levels of
the participants were having statistically significant
relationship with education (p=0.00), occupation
(p=0.01), duration of having diabetes mellitus (p=0.00)
and type of treatment they were getting (FBS=p=0.04)
but no relationship with participants’ age and sex.

Discussion
The study revealed the diabetes self-management
behavior of 115 patients with DM type 2 who were
attending at Medical OPD for their routine checkups.
Self-management or care is very important to maintain
their blood sugar level throughout the life and to prevent
the complications of diabetes. This study resulted the
more than half (58.3%) participants had their fasting
blood sugar level within the acceptable range (≤ 130mg/
dl with median 120mg/dl) which is slightly difference
than the study of Shrestha et al.12 The majority (68.2%)
participants had practiced good glucose management
behavior in this study but it contradicts with the study

of Johani13 - 85% did not measure their blood glucose
frequently, followed by Oman14 and Daoud et al15
where 1% and 49% of respondents were doing regular
glucose management respectively. This study showed
that the more than half (53%) participants had poor
dietary control in their daily life which is supported by
the other similar studies 14,15 16 .But a study by Johani et
al13 found the 29% were unable to manage their diet in
Saudi Arabia. In the present study, 56.5% participants
were doing good physical activity, still 43.5% had poor
physical activity which have been established by 10,15,16,.
But 47% of patients were not involved in any type of
physical activity in Saudi Arabia13 and only 9.5% patients
with DM type 2 were done exercise in Oman14. The study
showed that around two third (62.6%) participants were
using the health care well for their health problems and
follow ups which might be due to easy access of health
care center to them and faith up on the health workers.
The study resulted that the self-management
behavior of the participants was poor in 52.7% and good
among 47.3% participants. Similar finding was found
in the study of Alrahbi14 where lack of diabetes selfmanagement was reported. Unlike this result, 57.81%
participants had good practices in the study of Chaurasia
et al16 and 46% patients was described as good and 45%
were described as fair in the study of Huang et al.17
In the present study, the glucose management
behavior of the participants was significantly associated
with their educational status (p=0.01), occupation
(p=0.02), fasting blood sugar (p=0.05) and postprandial
blood sugar (0.00) where as the diet control of the
participants was significantly associated with their blood
sugar level(p=0.03) only. Similarly, physical activity was
found to be significantly associated with participants’
sex (p=0.00), educational status (p=0.00), occupation
(p=0.00), type of treatment (p=0.05), fasting blood
sugar(p=0.05) and post-prandial blood sugar(0.05).
However, there was no association between age, sex,
education, glucose management, exercise, and glycaemic
control status in the study of Zambia.10 It seems that the
diabetes patients who are educated and occupationally
active might be involved in physical activity and glucose
monitoring behavior in this study.
The study resulted that the health care utilization
behavior of the participants was associated with only
duration of having diabetes mellitus (p=0.02). It means
that the participants who were suffering from diabetes
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for longer duration, they used the health care facility
more. Likewise, diabetes self-management behavior
of participants was significantly associated with sex
(p=0.04), education (p=0.00), occupation (0.00), fasting
blood sugar level (p=0.00) and post prandial blood
sugar level (p=0.00) in this study. Similarly, significant
differences in diabetes self-care were seen based on
educational level, treatment type, and blood glucose
status.11 Hence, diabetes self-management education
must be tailored and education materials on self-care
must be designed based on a patient’s educational level.
Similarly, being employed was associated with better
self-care. But the different finding was indicated that
there was no significant relationship between Diabetes
Self-management and glycemic control in Oman.14

CONCLUSIONS
The current study concluded that the majority
of patients with diabetes type 2 are good in glucose
management, physical activity and health care
utilization. But they are poor in diet management and
over all diabetes self-management behavior which are
very necessary components for preventing from diabetes
related complications. So, public awareness program
should be instituted to them in order to boost up the selfmanagement behaviors by considering their educational
status.
Conflict of Interest: No
Source of Support: No
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Abstract
Introduction: Hearing loss is the most natural occurrence with aging. Approximately, 20-30 million
people ages between 20-69 years have hearing loss due to noise exposure above 90 decibels (dB) of MP3
players & headphones [1]. However, the relationship between hearing impairment and uses of headphones is
still unknown and no existing systematic review were found.
Methods: A systematic search was conducted with PRISMA guidelines. The search was completed till 26th
of Aug 2017. Two databases were examined: PubMed and EBSCO.
Results: The search identified 5426 initial matches which were screening by inclusion and exclusion
criteria. Nine full text studies included in this narrative review and it does confirm that there is a relationship
between hearing impairment and use of headphones, but studies were heterogeneous to permit systematicanalysis.
Conclusion: Ear is an significant important sense in human body. So, it is necessary to give regular attention.
It is necessary to develop different educational activities which stimulate the awareness and reflection
towards the widespread use of MP3 devices with headphones[7].
Keywords: Hearing status, Headphone, Hearing loss, Hearing impairment, Personal listening devices

Introduction
According to World Health Organization (WHO),
when a individual and /or person is unable to hear with
in normal threshold of 25 decibels (dB) or better in both
ears, i.e. hearing loss. Loss in hearing can be categorized
into different categories like mild, moderate, severe
and profound. Worldwide, due to prolonged exposure
by unsafe personal listening devices with headphones,
nearly 1.1 billion young adults are at risk of hearing
loss[10]. Today, in this world with fast technological
advancement, it is very easy to see adults, youngs and
children using ear devices with headphones due to very
easy availability and convenience of listening music
anywhere, anytime in less cost[3].
Corresponding Author:
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MSc Nsg II year,
Teerthanaker Mahaveer College of Nursing,
TMU, Moradabad, U.P.
Email: manuangel8879@gmail.com

Usage of headphones, personal listening devices
(PLDs) has very popular worldwide and it was estimated
sales of 245 millions unit in the year of 2012[3]. Hearing
problems like distortion, tinnitus are no longer concern
among young adult and elderly, portable amplifying
devices for longer periods in the ears, closer intensity and
higher volume, that attempt them to distant themselves
with the outward noise and social communication[11].
Adolescents, young adult and older adult are almost ages
between 12-35 years old[10].
Noise induced hearing loss may be evolving into
significant problem in society and public health. More
numbers of adolescents and youngsters already have
symptoms like distortion or tinnitus[1]. In younger
adults, hearing impairment with communication causes
social stigmatization & leads psychological disturbances
such as low self-esteem and lack of confidence. Hearing
loss has economic burden with ramification like poor
job satisfaction due to poor performance leading lowsocioeconomic status with low-income, health care costs
and costs includes special education needs to the young
with hearing loss[4].
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In some of the study, more than 40% of youngsters
using PLDs were found developed NIHL due to prolonged
use of headphones, music players and visits to dance clubs
& pubs. There is a local perception that young adult being
overly exposed to high music for a longer period of time
during relaxing and/or leisure time without any concern
over hearing health and safe use of PLDs.

using two databases – PubMed and EBSCO. The search
was till 26th of Aug 2017. All relevant titles and abstracts
were read to assess the eligibility based on inclusion
criteria. After reading the full-texts, the researcher
removed non relevant articles where potentially relevant
articles were evaluated by the other authors to confirm
eligibility.

Need for evaluate the hearing status of headphones
users: In some of the recent studies, Europe scientist
stated that, continuous use of headphones & playing
loud music could cause temporary & irreversible
hearing problems[9]. Evidence also accumulating that
noise pollution is hazardous to the community although
debates are ongoing about the affect. High intensity
sounds in the recreational environmental could cause
damage to the ears permanently[9].

Initial search retrieved 5426 articles over which 64
were selected manually. 40 articles were excluded because
of duplication in two databases. 24 records screened, then
, out of that 15 were excluded full-text not related to the
topic . Hence, 9 articles were screened which include 8
quantitative studies and 1 qualitative study.

Estimated 5-10% of PLDs users may developing
permanent hearing loss after prolonged use of PLDs.
Although some studies investigating the hazardous effect
of headphones and cellphones are very high enough to
develop music-induced hearing loss and/ or NIHL, when
it used at closer intensity with higher volumes for longer
periods[2][4].
Hence, it was found essential for investigating the
hearing loss amongst headphone users. This review is
defined to summarize and report the affect of headphones
on hearing status of headphones users.

Aim
zz The aim of this narrative review is to find out
the evidence regarding the relationship between
hearing impairment and uses of headphones.

Objectives
zz To conduct a narrative review examining and/
or analyzing the relationship between hearing
impairment and use of headphones.

Materials and methods
Eligibility criteria of the articles were done on the
basis of the following criteria:
Search Strategy Method: This narrative review is
consistent with the Preferred Reporting Items for
Systematic reviews and Meta-Analysis (PRISMA)
guidelines. A comprehensive screening was performed

Researcher excluded books, non- English
manuscripts, conference abstracts without full text and
non- full- text articles.
Diagnostic tool:
zz Clinical audiometer machine, logoaudiometry(
speech recognition rate and speech recognition
thresholds), otoacoustic emission evoked by
transient, distortion product otoacoustic emissions,
tonal and vocal audiometry, tympanometry
Study Design:
zz A retrospective, cross-sectional, randomized, case
control study.
zz Retrospective cohort study
zz Survey study
zz Descriptive transverse cohort study
zz Epidemiological cross-sectional study
zz Qualitative approach (phenomenological design)
Type of Participants:
zz Students
Settings:
zz Schools and colleges
Outcomes:
zz The primary outcome is that there is any affect on
hearing status due to long term use of headphones.
Publication Time Scale:
zz Articles included in this narrative review from
2009 onwards.
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Availability of Full-Text:
zz Studies availability in full text form in two database
include: PubMed and EBSCO.

Findings
There were very limited studies published on the
effects of long term use of headphones leads hearing
impairment. Search strategy screened 5426 articles, and
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no additional article was screened by bibliographies and
reference list. All the, nine studies revealed that hearing
impairment and/or NIHL can be developed using longterm use of headphones and/or personal listening devices
at high volume and also supported that temporary
deafness and tinnitus may lead in future life. A detailed
explanation of the nine studies is given in Table 1. The
sample size ranged from 60–7596 participants.

Table 1: A detailed description of included studies
Author & year
Carolina et al [3]
2014
Brazil
Sulaimamm et al [2]
2013
Malaysia
Gary et
al [4] 2014
Singapore
Herrera et al [6]
2016
Brazil
Mutswang et al [5]
2014
Zimbabwe
Huh et al [7]
2016
Korea
Tuomi et
al [12]
2009
South Africa
Naik et
al [1]
2017
India
Panda et al [11]
2010
India

Research design

Findings of the study

Significant difference between experimental and control group.
Quantitative cross- Complaints were very common found in experimental group like puffled
sectional design ear sensation. Some of the temporary symptoms revealed that it causes
negative effects of listening MP3 players for an hour a day.
This study results showed that there were weak correlation found
Cross-sectional
between level of hearing & hearing thresholds. Also evaluated that risks
descriptive study
for leisure noise induced hearing problems.
Study finding described that one of six up to one developing leisure
Cross-sectional
NIHL. It is needed to initiate a program among youngsters and younger
survey
adult for leisure noise prevention to prevent NIHL
There was a significant correlation between gender and PLDs use but
Descriptive
not significant with age. The study concluded that youngsters and adults
transverse cohort
are at risk of NIHL, it is needed to stimulate reflection and awareness
study
towards use of PLDs and healthy hearing health.
Qualitative
Study showed that closer the intensity, higher the damage being imposed
approach(
due to prolonged use of PLDs. The study found that many people uses
phenomenological headphones music habits as a therapy or peace and/or escaped from their
design)
problems
The study found positive relationship between headphone use and
Epidemiological
hearing loss, but headphones use were not statistically significant. This
cross-sectional
study showed the evidence that excessive headphones use & high level
study
of exposure may develop the risk of NIHL.
Participant have less or no concern on how the excessive headphones
uses might affect hearing health. This study revealed that the listening
Survey study
to personal listening devices and/ or with headphones at higher volume
could be the causative factor for NIHL in future life
The study clearly revealed the harmful effect of prolonged ear phone
music usage by showing the significant numbers of persons having high
Randomized trial
frequency hearing loss. The students needs awareness regarding usage
of headphones music at high volume may develop hearing loss.
There were no statistically significance between users and non- users
Retrospective,
of headphones & audiologic abnormalities were seen within the users
cross-sectional,
group. The study revealed that the intensive mobile phone use for long
randomized
duration with headphones may cause inner ear damage.

Summary of Findings: This narrative review was
conducted to find out the evidence on affect of long term
use of headphones and hearing impairment. As reported

in Table 1, there are nine studies, and the study findings
were too heterogeneous and allows meta-analysis
for accuracy. This is the first narrative review which
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searching the evidenced for the important question of
does long term use of headphones affect hearing status
among long term headphones users.
9 of the nine reviewed studies revealed that long
term use of headphones significantly increases the
chances and/or leads hearing loss in future life. Studies
reported that there was significant correlation between
hearing impairment and long term use of headphones.
Overall, current findings increasingly support that
long term use of headphones affect the hearing status.
Summing up, the majority of study supported that use
of headphones has a negative impact on hearing among
headphones users.
Future Significance: The results extended in this
review supports that people need education on how
to adapt better healthy hearing & safe use of PLDs &
there’s need to carry out continuous regular audiometric
examination & it might be beneficial in case of an early
identifiable NIHL. It offer assistance and referral at early
stage and further measures should be follow-up.
Very few published articles evidenced
the
relationship between hearing impairment and long
term of headphones among college students. Therefore,
research is needed to prove the exact relation between
hearing impairment and long term headphones use and
higher methodological qualities is needed to reduce the
risk of bias.
Strength:
zz There is no previous narrative review on the affect
of long term use of headphones on hearing status.
zz An systematic search consistent with PRISMA
guidelines.
Limitations:
zz This narrative review is having a potential limitation
that researcher excluded manuscripts of different
language except English and conference studies
without full-text. Database search was limited.
zz Search strategy was refined to long term headphones
use and hearing impairment only.
zz Meta-analysis will give more accuracy to findings.

Recommendations
Based on all 9 studies which included in this
narrative review, the long term use of headphones leads

hearing impairment. After analyzing these studies, some
valuable points are found which are:
zz Prevention is better than cure, when on a journey,
walk/or relaxing seems to becoming a more
common habit of plucking in headphones among
young adults at high volumes.
zz People needs awareness regarding fast technological
advancement which is gradually taking over all
world which being imposed the negative impact on
healthy hearing status.
zz Guidance on the communication system is needed and
how it is closely connected with the hearing sense.

Conclusion
Researcher have done electronic
systematic
searched for and screened those studies that evaluated
the relationship between the long term use of headphones
and hearing status among young adults. The findings
suggested that ear are most significantly important
sensory organs of the human body, once it damage ,it
can’nt be same before. It received information that
might bring happiness, joy and sorrow. However, this is
under our important concern to take care and continue
the communication among all.
This narrative review noted that, during relaxing/
leisure people plucking in headphones music to resolve
unpleasant life encounters through headphones , that
were resulting in damaged healthy hearing and/ or
leading NIHL.
Result of this narrative review will be importance
for the researchers interests to find out the evidence
regarding the relationship between the long term
headphones use & hearing status.
Conflicts of Interests: There was no conflict of interest
in this article.
Funding Sources: It was not a funded research study.
Ethical approval & consent to participant: In this
narrative review, ethics approval and consent is not
applicable.
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ABSTRACT
Introduction: During Pregnancy both the women and her developing child face various health risks.
Maternal complications during intranatal period could be prevented by continuous monitoring. As part of
the safe motherhood initiative, launched in 1987, the World Health Organisation have promoted a partograph
with a view to improve labour management and reducing maternal and fetal morbidity and mortality.
Method: A descriptive study using stratified random sampling technique was conducted among 150 nurses
in a selected Hospital, at Chinakakani, Guntur (Dt.) Andhra Pradesh, with an aim to assess the knowledge
of nurses regarding partograph. Structured questionnaire consisting of 43 multiple choice questions was
developed and utilized for collecting the data. Data were organized and analyzed by using descriptive and
inferential statistics.
Results: Study revealed that only 6.67% of nurses had adequate knowledge, 24.67% had moderate
knowledge and majority of them (68.67%) had inadequate knowledge. Significant association was found
between knowledge of nurses on partograph and their education, age, place of work and previous knowledge
of partograph.
Conclusion: Majority of nurses had inadequate knowledge. Hence there is a need for organizing inservice
education programmes to nurses with regard to partograph
Keywords: Nurses, Knowledge, Partograph.

INTRODUCTION
Each year, more than 210 million women become
pregnant, of whom, 20 million experience pregnancy
related illness and 500,000 die as a result of the
complications of pregnancy or child birth. In 1987, WHO
launched the safe motherhood initiative, which aimed to
reduce maternal morbidity and mortality by 50% by the
year 2000. The initiative did not succeed but maternal
health has always been a major focus of WHO.1
Obstructed labour is an important cause of
maternal morbidity. The literature suggests that in many
countries, maternal mortality due to this cause is almost
as prevalent today as it was 30 years ago. The partograph
provides health professionals with a pictorial over view
of the labour to allow early identification and diagnosis
of the pathological labour. The WHO recommends the

usage of the partograph to monitor labour and delivery,
with the objectives to improve health care and reduce
maternal and fetal morbidity and death. Partograph is
one such powerful tool available in our hands.2
The risk of women dying from pregnancy related
causes during her life time is about 36 times higher
in developing countries compared to women living in
developed countries. The world maternal mortality rate
by 2010 was 200 per 1,00,000 live births and in India
maternal mortality rates by 2011 was 16.3 per 1,00,000
live births. The average worldwide maternal mortality
rates were 207.2 per 1,00,000 live births. The maternal
mortality ratio in Andhra Pradesh has declined to 134
per, 1,00,000 live births by 2007-2009. The Worldwide
neonatal mortality rate was 16.19 deaths per 1000 live
births in 2009 and in India 32 deaths per 1000 live births
in 2010.3
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Skilled management of labour using a partograph
(a simple chart for recording information about the
progress of labour) and the condition of a woman
and her baby during labour, is key to the appropriate
prevention and treatment of prolonged labour and its
complications. Following the recommendation of the
world Health organisation, the Maternal and Neonatal
Health (MNH) programme promotes the use of the
partograph to improve the management of labour and
to support decision making regarding interventions.
When used appropriately, the partograph helps provider
to identify prolonged labour and know when to take
appropriate actions.
Competent use of the Partograph can save lives by
ensuring that labour is closely monitored and the lifethreatening complications such as obstructed labour
are identified and treated. Competencies required for a
provider is the capability of attending a normal labour and
birth, performing abdominal examinations to determine
fetal descent and vaginal examinations to determine
cervical dilatation, and plotting this information on a
graph.4
Partograph helps to identify any deviation from
the normal duration of labour process. It has several
advantages. It can predict normal duration of labour
early, so appropriate steps would be taken in time.
Introduction of partograph in the management of labour
has reduced the incidence of caesarean section rate and
inturn the maternal mortality and morbidity rates.

OBJECTIVES
1. To assess the existing knowledge of nurses
regarding partograph.
2. To find relationship between selected variables
and knowledge of nurses requiring partograph.

REVIEW OF LITERATURE
The review of literature for the present study was
gathered and organized under the following sections:
Section- I: Studies related to assessment of knowledge
and utilization of partograph.
Section- II: Studies related to partograph in general.
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MATERIALS AND METHOD
A descriptive survey design was used to conduct the
study. The study was carried out among the nurses, who
were working in a private General Hospital, Chinakakani,
Guntur (Dt.) Andhra Pradesh. One hundred and fifty
nurses (50 ANMs, 50 GNMs and 50 B.Sc. (N)s) were
selected for the study using stratified random sampling
technique. A structured questionnaire with part-A and
Part-B, was developed and used for collecting the data
from the subjects. Part-A consisted of six items on
demographic variables (like Education, Age, Experience,
place of work, knowledge of partograph and usage of
partograph) and Part-B consisted of 43 knowledge items
on partograph. The data collection was done personally
by the investigator by administering the questionnaire to
the study subjects during the month of February 2013.
The responses of the nurses were organized and analysed
by using descriptive and inferential statistics.

MAJOR FINDINGS
Section-I: - Findings related to sample characteristics:
The study findings revealed that there were equal
number of nurses with ANM qualification (50 i.e.
33.33%) GNM qualification (50i.e.33.33%) and B.Sc.
nursing qualification (50i.e.33.33%). More than three
fourths(114i.e.76%) of nurses were in the age group of
less than 27 years, (31i.e.20.67%) were in the age group
of 28 to 37 years, (5i.e.3.33%) were in the age group of
38 to 47 years and none of the respondents were above
48 years of age. When it comes to experience, majority
of nurses had 0 to 3 years of experience (86i.e.57.33%),
followed by nurses who had 4 to 6 years of experience
(48i.e.32%), 7 to 9 years to experience (13i.e.8.67%)
and 10 to 12 years of experience (3i.e.2%). None of
the nurses had more than 12 years of experience. One
hundred and thirty one (87%) of nurses were working
in Non-OBG wards and only (19i.e.13%) were working
in the OBG wards. Majority (103i.e.68.67%) of nurses
studied partograph previously and only (47i.e.31.33%)
had not studied partograph, previously. Hundred and one
respondents (67.33%) did not use partograph previously
and (49i.e.32.67%) used partograph previously.
Section II: Findings related to knowledge of nurses
regarding partograph: The results revealed that
43(86%) ANMs’, 48(96%) GNMs’ and 49(98%) B.Sc.
(N)s knew that partograph comes in the ‘form of
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graph’. Thirty one (62%) ANMs, 47(94%) GNMs’ and
46(92%) B.Sc. (N)s knew that ‘Friedman’ devised the
Partograph. Thirty one (62%) ANMs’, 47(94%) GNMs’
and 48(96%) B.Sc. (N)s knew correctly that Partograph
is ‘a graphical record of all observations made on women
during labour’. Thirty five (70%) ANMs’, 49(98%)
GNMs’ and 49(98%) B.Sc. (N)s knew that partograph
is used ‘to monitor the progress of labour’. Thirty seven
(74%) ANMs’, 46(92%) GNMs’ and 45(90%) B.Sc. (N)
s knew that ‘the information about name, age, EDD,
obstetrical score, hospital number, date and time of
admission, status of membranes and cervical dilatation’
are included in partograph.
Seventeen (34%) ANMs’, 39(78%) GNMs’ and
31(62%) B.Sc. (N)s knew that in general the recordings
are made in partograph on ‘hourly’ basis. Only 12(24%)
ANMs’, 22(44%) GNMs’ and 21(42%) B.Sc. (N)
s knew that fetal heart rate should be recorded ‘once
in 30 minutes’ in the partograph. Seven (14%) ANMs’,
30(60%) GNMs’ and 28(56%) B.Sc. (N)s knew that ‘I’ is
the symbol used to record when the membranes are intact.
Nine (18%)ANMs’, 29(58%) GNMs’ and 19(38%) B.Sc.
(N)s knew that ‘M’ is used to indicate the meconium
stained liquor. Ten (20%) ANMs’, 28(56%) GNMs’
and 18(36%) B.Sc. (N)s answered correctly that ‘C’ is
used to indicate that the liquor is clear. Eleven (22%)
ANMs’, 20(40%) GNMs’ and 26(52%) B.Sc. (N)s knew
correctly that ‘0’ is the sign to use when the sutures are
easily felt while examining the moulding of fetal head.
Eighteen (36%) ANMs’, 20(40%) GNMs’ and 27(54%)
B.Sc. (N)s knew that ‘—’ is the sign used to indicate
the absence of moulding. Seven (14%) ANMs’, 31(62%)
GNMs’ and 22(44%) B.Sc. (N)s knew correctly that ‘+’
is used to indicate that the fetal skull bones are touching
each other. Twenty one (42%) ANMs’, 32(64%) GNMs’
and 26(52%) B.Sc. (N)s knew correctly that ‘++’ is the
symbol used when the fetal skull bones are overlapping.
Only 10 (20%) ANMs’, 12(24%) GNMs’ and
19(38%) B.Sc. (N)s knew that ‘the time of admission in
labour ward’ is considered as zero time for the mothers
who are in the spontaneous labour. Nineteen (38%)
ANMs’, 33(66%) GNMs’ and 33(66%) B.Sc. (N)s knew
correctly that ‘the time of induction’ is considered as
zero time in an induced labour. Negligible number of
ANMs’ (4 i.e 8%), GNMs’ (5 i.e 10%) and B.Sc. (N)
s (13 i.e 26%) knew that the cervical dilatation should
be checked ‘once in 4 hours’. Ten (20%) ANMs’,

28(56%) GNMs’ and 19(38%) B.Sc. (N)s knew that
the cervical dilatation has ‘Two phases’. Twenty nine
(58%) ANMs’, 49(98%) GNMs’ and 38(76%) B.Sc. (N)
s answered correctly that “10cm” is the full dilatation
of the cervix. Twenty four (48%) ANMs’, 40(80%)
GNMs’ and 32(64%) B.Sc. (N)s knew correctly that
both the ‘latent phase and active phase’ were included
in partograph which was initially released by WHO.
Thirteen (26%) ANMs’, 21(42%) GNMs’ and 15(30%)
B.Sc. (N)s knew that ‘latent phase’ of cervical dilatation
is omitted in the modified partograph of WHO. Fifteen
(30%) ANMs’, 24(48%) GNMs’ and 18(36%) B.Sc.
(N)s knew that ‘latent phase’ of cervical dilatation ends
with 3cm dilatation. Seventeen (34%) ANMs’, 24(48%)
GNMs’ and 18(36%) B.Sc. (N)s knew that during ‘active
phase’ the cervix dilates from 3cm to 10cm. Thirteen
(26%) ANMs’, 33(66%) GNMs’ and 32(64%) B.Sc. (N)
s answered correctly that the cervix dilates at the rate of
‘1 to 1.5 cm/hr’ in primigravida mothers.
Twenty one (42%) ANMs’, 28(56%)GNMs’ and
29(58%) B.Sc. (N)s answered correctly that alert line
and action line in the partograph indicate the ‘rate of
cervical dilatation’. Nine (18%) ANMs’, 14(28%)
GNMs’ and 16(32%) B.Sc. (N)s knew that ‘alert line’ on
the partograph starts at the end of latent phase and ends
with full dilatation of the cervix. Only 2(4%) ANMs’,
9(18%) GNMs’ and 19(38%) B.Sc. (N)s knew that ‘7
hours’ is the normal time duration of alert line. Nineteen
(38%) ANMs’, 15(30%) GNMs’ and 8(16%) B.Sc. (N)
s answered correctly that if the marking of cervical
dilatation for the patient moves to the right on alert line it
indicates, that the ‘dilatation is slow and the progress of
labour is delayed’. Twenty two (44%) ANMs’, 26(52%)
GNMs’ and 30(60%) B.Sc. (N)s knew that the action
line is drawn ‘4 hours to the right of the alert line’.
Eleven (22%) ANMs’, 15(30%) GNMs’ and 8(16%)
B.Sc. (N)s answered correctly that if the graph of the
cervical dilatation of mothers reaches the action line, we
should understand that the ‘progress of labour is delayed
and intervention is needed’. Twenty six (52%) ANMs’,
44(88%) GNMs’ and 41(82%) B.Sc. (N)s knew that
sigmoid [ ] curve is normally obtained by joining the
points of cervical dilatation on the partograph.
Fourteen (28%) ANMs’, 23(46%) GNMs’ and 26
(52%) B.Sc. (N)s answered correctly that ‘secondary
arrest’ is the term used, when the active phase of
labour commences normally but stops or slows down
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significantly for 2 hours or more prior to full dilatation
of cervix. Only 9(18%) ANMs’, 16(32%) GNMs’
and 23(46%) B.Sc. (N)s knew that the station of the
head is marked at the ‘right end of the partograph’.
Eighteen(36%) ANMs’, 26(44%) GNMs’ and15(30%)
B.Sc. (N)s knew that the uterine contractions are recorded
‘once in an hour’. Twenty five (50%) ANMs’, 34(68%)
GNMs’ and 22(44%) B.Sc. (N)s answered correctly that
the uterine contractions should be observed ‘for a period
of 10 minutes continuously’ to record in the partograph.
Eleven (22%) ANMs’, 25(50%) GNMs’ and
13(26%) B.Sc. (N)s knew that the uterine contractions
are considered as weak contractions ‘when the duration
of each contraction is less than 20 seconds’. Fifteen
(30%) ANMs’, 16(32%) GNMs’ and 18(36%) B.Sc.
(N)s answered correctly that the uterine contractions are
moderate ‘when the duration is 20 – 40 seconds’. Eleven
(22%) ANMs’, 24(48%) GNMs’ and 15(30%) B.Sc. (N)s
answered correctly that the uterine contractions are said
to be strong ‘when the duration of contractions is more
than 40 seconds’. Fourteen (28%) ANMs’, 18(36%)
GNMs’ and 27 (54%) B.Sc. (N)s knew that the systole
and diastolic readings of the mothers’ blood pressure
are ‘joined with the vertical line’ while recording in
partograph. Eighteen (36%) ANMs’, 28(56%) GNMs’
and 23(46%) B.Sc. (N)s knew that the pulse is checked
once in ‘every 30 minutes’. Twenty (40%) ANMs’,
30(60%) GNMs’ and 34(68%) B.Sc. (N)s answered
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correctly that the details of oxytocin administration
is recorded in the partograph by mentioning the
‘concentration in the upper box and dose in the lower
box’. Nineteen (38%) ANMs’, 31(62%) GNMs’ and
31(62%) B.Sc. (N)s knew that the quantity of urine is
recorded ‘each time when the mother passes the urine’.
Eighteen ANMs’ (36%), 47(94%) GNMs’ and 44(88%)
B.Sc. (N)s knew that the mothers’ urine during labour is
tested for ‘protein, acetone and glucose’.
Section 3: Findings related to knowledge level of
nurses.

Figure 1: Knowledge level of Nurses Regarding
Partograph.
Data in Fig.1 reveals that majority of the nurses
(68.67%) had inadequate knowledge, 24.67% of nurses
had moderate knowledge and only 6.67% of nurses had
adequate knowledge regarding partograph.
Section 4: Relationship of the knowledge of nurses
with the demographic variables.

Table 1: Association Between Knowledge of Nurses with Selected Demographic Variables. N = 150
S. No.
1.
2.
3.
4.
5.
6.

Variables
Education
Age
Experience
Place of work
Previous Knowledge of Partograph
Usage of Partograph

χ2 calculated value
58.6*
14.31*
10.24 N.S.
10.98*
11.82*
3.12 N.S.

Table value
13.28
13.28
16.81
9.21
9.21
9.21

Df
4
4
6
2
2
2

Note: *Denotes significant at 0.001 level of significance. N.S Denotes not significant at 0.001 level of significance.
The above table denotes that significant association
exist between nurses knowledge and their Education(
χ2=58.6), age (χ 2=14.31), place of work (χ 2=10.98) and
their previous knowledge onPartograph (χ2=11.82) at
0.01 level of significance. No significant association was
found between knowledge of nurses and their experience
(χ 2=10.24); and usage of partograph (χ 2=3.12) at 0.01
level of significance.

DISCUSSION
This study was carried out to assess the knowledge
of nurses regarding partograph. Findings of the study
revealed that only 6.67% of nurses had adequate
knowledge, 24.67% of nurses had moderate knowledge
and 68.67% had in adequate knowledge. This is supported
by a study conducted by FaridehRezaeiAbhari et al. in
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which it was revealed that 96% nurses had inadequate
knowledge and only 4% had adequate knowledge
regarding partograph.6
In the present study it was found that significant
association exist between knowledge of nurses and
their education (χ 2=56.6), age (χ2=14.31), place of
work (χ 2=10.98) and previous knowledge onpartograph
(χ2=11.82) and knowledge of nurses regarding
partograph, at 0.01 level of significance. No significant
association was found between knowledge of nurses and
their experience (χ 2=10.24) and usage of partograph
(χ 2=3.12). The results of study conducted by Margeret
M, O ofi et al in Nigeria are contradicting the results
of the present study where it was found that significant
association was existing between knowledge of the
partograph and its utilization (χ 2=32.29); experience
and usage of partograph (χ 2=4.81)7

CONCLUSION
The study results revealed that majority of nurses
had inadequate knowledge and knowledge of nurses
with regard to partograph was significantly associated
with education, age, place of work and knowledge
of partograph. Hence there is a need for organizing
inservice education programmes to nurses with regard
to partograph
Interest of Conflict: NIL
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Ethical Clearance: Taken from the institutional ethical
commitee.
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Abstract
Introduction :hypertension is known as “silent killer” because people who have it are often symptom
free. It been recognized that hypertension is global problem with its prevalence increasing rapidly over the
decades. The problem itself has no clinical signs and symptoms until the organ damage has taken place. The
first and the most important step in the strategy for preventing hypertension is making people aware of the
needs to prevent hypertension and the preventive measures.
Objectives: 1. Determine the knowledge of hypertensive patients regarding risk factor of hypertension
2. Determine the lifestyle practices of hypertensive patient 3. Determine the relationship between knowledge
score and practice score of hypertensive patient regarding risk factors of hypertension.
Methodology: The descriptive co-relational survey design & survey approach was used in this study to
assess the knowledge regarding risk factors of hypertension and lifestyle practices among hypertensive
patients and to seek the relationship between knowledge and practice. The total 100 patients selected by
purposive sampling technique. The conceptual framework adopted for the study was based on general
systems model (bertalanffy 1968). The data collection instrument of the study consisted of demographic
profile, structured profile, and structured knowledge and practice questionnaire.
Result: The data shows that the mean percentage of knowledge score is 65.84 where as the mean percentage
of practice score is 51.63 .the findings of the study shows there is a positive correlation between knowledge
scores and practice scores indicating significant relationship between knowledge and practice of hypertensive
patients related to risk factors of hypertension and lifestyle practices (r(98) = 0.51, table value r(98)) = 0.25
p<0.05).
Keywords: hypertension, knowledge ,practice, lifestyle.

Introduction
Hypertension is a condition where an individual has
high blood pressure. Hypertension is a latent disorder in
many people as it has a long asymptomatic phase. The
problem itself has no clinical signs and symptoms until
organ damage has taken place. High blood pressure is a
major risk factor for cardiac, cerebral and renal disease.
It is common symptomatic, readily detectable, usually
easily treatable and often leads to lethal complication, if
left untreated.1
Hypertension is known as ‘’silent killer‘’ because
people who have it are often symptom free. It has been
recognized that hypertension is a global problem with it

prevalence increasing rapidly over the decades. The first
and the aware of the needs to prevent hypertension and
the preventive measures with is the central philosophy
health care .Hypertension is condition in which there
will be a systolic blood pressure greater than 140 mm of
hg and a diastolic pressure greater than 90mm of hg over
a sustained period.21
The categories of blood pressure levels established
by the seventh joint national committee (jnc vii) on
the prevention, detection evaluation and treatment
of high blood pressure were optimal and high normal
optimal is systolic blood pressure less than 120 mm of
hg and diastolic blood pressure is less than 80mm of
hg. In normal category, systolic blood pressure is less
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than 130mm of hg and diastolic blood pressure less
than 85mm of hg. In high normal category of systolic
blood pressure is 130-139 mm of hg and diastolic blood
pressure is 85-89mm of hg.3
Hypertension is one of the leading causes of death
and disability among adults. Elevated blood pressure
accounts for 50% of all deaths in developed countries,
ranking third with nearly 16% of all deaths because
of those clients with high blood pressure 35%were
not diagnosed, 51 %are not receiving therapy and
28%are receiving inadequate therapy. In most of the
industrialized countries, the prevalence of hypertension
in adult population has been reported to vary from
10%to20% with 70% of this being mild hypertension .in
india the prevalence of hypertension in adult population
varies from 3%to 10% and the average figure is 4.8%.4
A study was conducted on “effect of lifestyle
modification on blood pressure by race, sex, hypertension
status and age by selecting 810 individuals with an
average age of 50 years, 62% women, 34% African,
Americans, 95% over weight and 38% hypertensive. The
study reported that diverse groups of people can adopt
multiple lifestyle changes that can lead to improved bp
control and reduced cvd risk.5
The prevalence pattern of hypertension in
developing countries is different form that in developed
countries. India surveys has increased by 30 times
among urban dwellers and about 10times rural
inhabitants. Community health concern, If hypertension
is undetected and uncontrolled, can lead to heart attacks,
heart failures, strokes and renal failure. Thus, patient’s
understanding of their disease condition and lifelong
care will enable them to solve problems when meeting
new situations outside with the therapeutic regimen.6
A study was conducted on hypertension in adult
population (20 to 60 years) of a rural area in Jammu and
Kashmir State and revealed that prevalence of hypertension
in adult’s population was observed to be 831% which
was higher in females (10.08%) in comparison to males
(6.34%) There was a consistent rise in prevalence rate
from 1.4% to 31.93% with increase in age group from 20
to 25 years to 55 to 60 years in both sexes.7
The study was conducted to assess of knowledge,
attitude, Practice (KAP) is a crucial of element of
hypertension control developing countries where
hypertension has lately been countries where
hypertension has lately been recognized as a major health

problem therefore we examined Kap on hypertension in
a random sample of 1067 adults aged 25 to by years from
Seychelles islands (Indian ocean) KAP were assessed
from an administered structured questionnaire. The age
standards prevalence of hypertension decreasing blood
pressure > 160/95 mm hg or taking antihypertensive
medications was 36% in men and 25% in women aged
25 to by years among hypertensive persons 50% were
aware of the conditions 34% were treated, and 10% had
controlled BP in BP < 160/95 mmhg. Most persons.
Whether non hypertensive, unaware hypertensive or
awareness hypertensive, had good basic knowledge
related to hypertension determinants and consequences.
Results :- The efficiency of hypertension prevention
and control programme so that delay in achieving
effective hypertension control is minimized in countries
experiencing next emergence of hypertension as a major
health problem.8
Problem statement
“a study to assess the knowledge regarding risk
factor of hypertension and lifestyle practices among
the hypertensive patients in selected hospitals of
gwalior district with a view to prepare an information
booklet.”

Objectives of the study
The objectives of the study are to:
1. Determine the knowledge of hypertensive patients
regarding risk factors of hypertension by using
structured knowledge questionnaire.
2. Determine the lifestyle practices of hypertensive
patients by using structured practice questionnaire.
3. Determine the co-relationship between knowledge
score and practice score of hypertensive patients
regarding risk factors of hypertension.
Hypothesis
H1: There will be significant positive relationship
between knowledge score and practice score of
hypertensive patients regarding risk factors of
hypertension.

Methodology
Research approach: a descriptive survey is designed
to describe the prevalence or incidence of a phenomenon
and to estimate the average value of the phenomenon
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for a population. In this present study, the main aims
was to assess the knowledge regarding risk factors of
hypertension and lifestyle practices among hypertensive
patients and to find the relationship between knowledge
and practice and hence a descriptive survey approach
was used.
Research design: descriptive co-relational survey
design was used in this study to assess the knowledge
regarding risk factors of hypertension and lifestyle
practices among hypertensive patients and to seek the
relationship between knowledge and practice. The
purpose of a descriptive co-relational survey is to
describe variables and examine relationships among
these variables.
Setting of the study: the study was conducted in birla
institute of medical research, gwalior which is one the
hospitals in gwalior district.
Sampling and sampling techniques: the selection
of sampling units form the population was by random
procedure purposive sampling technique was adapted
for the study.
Data collection instruments: the data collection
instrument of the study consisted of demographic profile
structured profile, and structured knowledge and practice
questionnaire for collecting the data.
Selection and development of study tool: a structured
knowledge and practice questionnaire was prepared to
determine the knowledge and practice of hypertensive
patients regarding risk factors of hypertension.
Section a: demographic profile : consisted of 11 items on
demographic profile such as age, sex, religion, marital status,
type of family, education, monthly income, occupation,
type of housing, family history and dietary pattern.
Section b: structured knowledge questionnaire :
knowledge related to risk factors of hypertension were
assessed by knowledge questionnaire, which consisted
of 32 questions. Each item had one correct response.
Section c: structured practice questionnaire : The
practices related to the risk factors of hypertension were
assessed by using questionnaire consisting of 30 items.
Data collection process: after obtaining permission
from hospital authority the final data 100 samples
selected through purposive sampling techniques. An
information booklet on hypertension was provided to the
patients to improve their knowledge.

Result And Discussion
Table 1: Frequency and percentage distribution of
hypertensive patients on the basis of demographic
profile n = 100
S.
No.
1.
a.
b.
c.
d.
2.
a.
b.
3.
a.
b.
c.
d.
4.
a.
b.
c.
d.
5.
a.
b.
c.
6.
a.
b.
c.
d.
7.
a.
b.
c.
d.
8.
a.
b.
c.
d.

Variables

F

Age in year
30 to 40
8
41 to 50
27
51 to 60
35
61 and above
30
Sex
Male
72
Female
28
Religion
Hindu
69
Muslim
10
Christian
21
Others
Marital status
Married
68
Unmarried
5
Widow/widower
27
Divorced
Type of family
Nuclear
52
Joint
48
Extended
Educational qualification
No formal schooling
4
Primary school
40
High school
33
Collegiate education
23
Monthly income of family in rupees
Below 2000
24
2001 to 4000
36
4001 to 6000
24
6001 and above
16
Occupation
Coolie
23
Agriculture
22
Business
31
Employee
24

%
8
27
35
30
72
28
69
10
21
68
5
27
52
48
4
40
33
23
24
36
24
16
23
22
31
24
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Contd…

Contd…
9. Type of housing
a.
Kutcha
18
b.
Semi-pucca
49
c.
Pucca
33
10. Family history of hypertension
a.
Yes
83
b.
No
17
11. Dietary pattern
a.
Pure vegetarian
16
b. Vegetarian (consumes egg)
22
c.
Non-vegetarian
62

18
49
33
83
17
16
22
62

Table 2: Frequency and percentage distribution of
hypertensive patients according to their knowledge
score
Level of knowledge
Poor
Average

Frequency
1
84

Percentage
1%
84%

Good
Total

15
100

15%
100%

The data presented in table 2 shows that majority of
the hypertensive patients (84%) had average knowledge
and only 1% had poor knowledge regarding risk factors
of hypertension.
Table 3: Frequency and percentage distribution of
hypertensive patients according to their practice score
Level of practice
Poor
Average
Good
Total

Frequency
4
91
5
100

Percentage
4%
91%
5%
100%

The data presented in table 3 shows that majority
of the hypertensive patients (91%) had average practice
score regarding risk factors of hypertension.

Table 4: Range, mean, standard deviation, median and mean percentage of knowledge and practice score of
hypertensive patients on risk factors
Knowledge score
Practice score

Range
21
27

Mean
21.07
30.98

S.d.
3.57
5.28

Median
20
31

Mean %
65.84
51.63

The data present in table 4 shows that the mean percentage of knowledge score is 65.84 where as the mean
percentage of practice score is 51.63
Table 5: Correlation of knowledge and practice of hypertensive patients related to risk factor of
hypertension n = 100
Knowledge score
Practice score

Mean
21.07
30.98

Standard deviation
3.57
5.28

Correlation value

Significance

0.51 (98)

Positive correlation

Table value = r(98) = 0.25 p<0.05
The data presented in the table 5 shows that there
is a positive correlation between knowledge scores
and practice scores indicating significant relationship
between knowledge and practice of hypertensive patients
related to risk factors of hypertension and lifestyle
practices (r(98) = 0.51, table value r(98)) = 0.25 p<0.05).
Therefore, null hypotheses was rejected and inferred that
as the knowledge of hypertensive patients related to risk

factors of hypertension, their lifestyle practices become
more favorable.

Discussion
The findings of the study demonstrated that among
the respondents. Majority of hypertensive patients were
males (72%), age group of 51-60 years (35%), belonging
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to hindu religion (69%), were married (68%), staying in
nuclear family (52%), studied up to primary level (40%),
monthly income between rs. 2001-4000 (36%), business
people (31%) living in semi-pucca house (49%), had
family history of hypertension (83%), taking nonvegetarian diet (62%).

of hypertensive patients regarding risk factors of
hypertension. Higher the knowledge better the practice
related to risk factors of hypertension.

Knowledge score:

Ethical Clearance: taken from institution advisory
committee

zz The findings of knowledge score revealed that 1%
of patients had poor knowledge, 84% had average
knowledge and 15% had good knowledge.
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ABSTRACT
In India the 6-7% people suffering from common mental disorders and 1-2% for severe mental disorders. One
in five people in India live with a mental illness . The number of minor ailments like neurosis, psychosomatic
diseases are about 4-5 times higher in Haryana. Obsessive-Compulsive Disorder (OCD) is often a severe,
frequently debilitating anxiety disorder that affects approximately 2% of the population. The study is to assess
and compare the obsessive beliefs and family functioning among OCD patients and general population in
selected areas of Haryana. A non- experimental research approach and descriptive comparative design was
used. OCD patients and general population from selected areas of Haryana was used to collect the data. Total
sample of the study was 57 (27 OCD patients and 30 general population ).Convenience sampling technique
was used to select the sample. A structured obsessive belief questionnaire of 7- point rating scale and general
family functioning scale was used to focusing on obsessive beliefs and family functioning of OCD patients
and general population. The mean obsessive belief score of OCD patients (244.56) was higher than mean
obsessive belief score of general population (210.90). The mean general family functioning score of OCD
patients (2.21) was higher than the mean general family functioning score of general population (1.92). The
coefficient of co-relation between obsessive belief scores and general family functioning scores obtained by
OCD patients and general population was (-0.06, -0.23) suggesting a negative co-relation between obsessive
belief scores and general family functioning scores. The study concludes that there was significant difference
in obsessive beliefs and general family functioning of OCD patients and general population.
Keywords: Obsessive beliefs , General family functioning , OCD patients, General population.

INTRODUCTION
Mental illnesses are medical conditions that can
disrupt a person’s thinking, feeling, mood, ability to
relate to others and daily functioning.1 According to
the World Health Organization (WHO), 1 in every 4
people or 25% of individuals, develops one or more
mental disorders at some stage in life.2 A study done by
Govt. of India in Haryana found that out of 1.9 crores
of total population, 1,90,000 people are suffering from
Corresponding Author:
Mala Kanchan
Lecturer, Department of Mental Health Nursing,
Netaji Subhash College of Nursing, India
Email : sharma20kanchan@gmail.com

serious mental diseases and require hospitalization
for some period. The number of minor ailments like
neurosis, psychosomatic disease are about 4 to 5 times
higher. 3 Obsessive-Compulsive Disorder (OCD) is
often a severe, frequently debilitating anxiety disorder
that affects approximately 2% of the population. The
disorder appears cross-culturally around the world with
similar prevalence rates. Although the etiology of OCD
is not established, neurobiological, genetic, cognitive,
and behavioral factors have been implicated. ObsessiveCompulsive Disorder is characterized by (a) obsessions,
defined as unwanted, disturbing, and intrusive thoughts,
images, or impulses that are generally seen by the
individual as excessive, irrational, and ego-alien; and (b)
compulsions, defined as repetitive behaviors and mental
acts that neutralize obsessions and reduce emotional
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distress (American Psychiatric Association, 2000).
Although in a limited number of cases a patient may
have only obsessions or compulsions, the vast majority
of patients experience both4. Findings from study of
Viar et. al (2011) demonstrated that OCD symptoms
were associated with some forms of obsessive belief.
Abramowitz et.al.(2006) showed that dysfunctional
beliefs predicted the severity of checking, washing
and obsessional OCD symptom dimensions , but not
neutralizing, ordering or hoarding symptom dimensions.
Due to importance of belief, domains in development
and maintenance of OCD and because of lack of clinical
investigations .5 Family functioning plays an important
role in the etiology and course of obsessive compulsive
disorder(OCD) so understanding the types of problems
families with OCD patients will help in creation of OCD
specific family interventions.6 Thus the need for research
in this area led to present study.

sample. Each of them gave written consent for the study.

AIM AND OBJECTIVE OF THE STUDY
The main aim of the study was to assess and compare
the obsessive beliefs and general family functioning
among obsessive compulsive disorder ( OCD) patients
and general population.

Collected data were coded and tabulated using
personal computer. Statistical package for the social
science (SPSS) version 20 was used. The data obtained
in the study would be analyzed using both descriptive
and inferential statistics i.e. mean, median, standard
deviation, t-test, chi square and Anova test.

MATERIALS AND METHODS

RESULTS

The present study was carried out in MMIMS&R
Hospital, Mullana, Ambala, Haryana And Mullana
village of Distt. Ambala Haryana. A non- experimental
research approach and descriptive comparative design
was used. OCD patients from MMIMS&R hospital
Mullana, Ambala and general population from Mullana
village of Distt. Ambala Haryana were selected as
a sample for the study. Total sample of the study
was 57(27OCD patients and 30 general population).
Convenience sampling technique was used to select the

The mean obsessive belief scores of the OCD patients
and general population has been shown presented in
Table 1. It must be noted that the mean obsessive belief
score (244.56) of OCD patients was higher than the
smean obsessive belief score of general population.

Astandardized 44 items obsessive belief questionnaire
developed by obsessive compulsive cognition working
group and 12 items general functioning scale were used
to collect the data from subjects. A 7-point likert scale
was used for the obsessive belief questionnaire and the
items of this tools were grouped into three areas i.e.
Responsibility and threat estimation, importance and
control of thoughts and perfectionism.
A performa was designed to collect the relevant
sample characteristics data. The content validity has been
established satisfactorily. Overall scales reliability was
satisfactory for both the obsessive belief questionnaire
and general functioning by using cronbach alpha , it was
found to be 0.8.

STATISTICAL ANALYSIS

The data presented in Table 2 indicates that the
mean general family functioning (2.21) score of OCD
patients was higher than mean general functioning score
of general population.

Table 1: Comparison of obsessive belief scores of OCD patients and general population
Group
OCD patient (n=27)
General population (n=30))

Range
71-264
132-264

Mean
244.56
210.90

Mean%
79.40%
68.47%

Median
245.0
212.5

Standard Deviation
+16.88
+33.85

Table 2: Comparison of general functioning scores of OCD patients and general population
Group
OCD patients (n=27)
General population (n=30)

Range
1-4
1.75-4

Mean
2.21
1.92

Mean%
55.17
47.99%

Median
2.17
2.04

Standard Deviation
0.20
0.48
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Findings in the Bar graph 1 shows that 92.6% of
OCD patients had strong beliefs whereas 46.7% general
population had strong beliefs whereas 7.4% OCD
patients had neutral beliefs and 53.3% had neutral
beliefs.
Further in the Bar graph 2 shows that general
population also had unhealthy family functioning

can be conducted on a large sample too generalize the
findings. And a comparative study can be conducted on
assessing the obsessive beliefs and family functioning
among rural and urban community.
Ethical Clearance: Ethical clearance has been taken
from Maharishi Markandeshwar University ethical
committee, Mullana, Ambala.
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Source of Funding: Self

REFERENCES

Figure 1: Bar graph showing the distribution of
OCD patients and general population in terms of
level of Obsessive belief score.

1. Rehman R et al: Obsessive-Compulsive Disorder
, Overview of mental illness [Internet] Cited On
2014 Avilable from www.nhs.uk ( condition).
2. WHO | The world health report [Internet] Cited
On 2013 Retrieved from http:// www. Search
quotes.com/ org/sites/default/ WHO
3. Murphy Beth, Warin Celia. The mind
foundation,nih. Govt. [Internet] Cited on 2013 .
Available from : Mind National Association For
Mental Health.www. mind.org.uk

Figure 2: Bar graph showing the distribution of
OCD patients and general population in terms of
level of general family functioning scale.

CONCLUSION
The following conclusions were drawn from the
study findings:
There was a significant difference in obsessive
beliefs and family functioning of OCD patients and
general population. General population also had
obsessive beliefs and unhealthy family functioning.
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ABSTRACT
Background & Objectives: Acquired immune deficiency syndrome is a major emerging public health
problem in India. According to an estimate made by the regional office of the WHO for south Asia, in the
year 2000,India accounts over two third of HIV infected in this region. The projections of the WHO indicate
that by 2010,half of the AIDS patients in the world will be in India. The total amount of annual economic
loss due to HIV/AIDS in India is estimated to be Rs 3447 Billion.1 These figures emphasize the societal
burden by HIV infection in India. A pre- experimental research design was conducted in the month of April
to assess the effectiveness of structured teaching program me on knowledge related to HIV/AIDS among
1st year GNM students.
Method: The present study was an evaluative approach with one group pre test & post test design. 45
samples were selected by purposive sampling technique method through the use of closed ended multiple
choice questionnaire. The present study was conducted in 1st year GNM class room, Bhubaneswar, Odisha.
The Data were analyzed by using descriptive & inferential statistics and interpreted in accordance with
objectives.
Results: Study findings shows that a significant difference between pre test & post test knowledge was
found (t=59,p≤0.05).
Conclusion: From this study it is evident that the STP was effective in improving knowledge of 1st year
GNM students. There was no significant association between the level of knowledge & demographic
variables.
Keywords: HIV,AIDS,Structured teaching programme,Knowledge.

INTRODUCTION
Acquired immune deficiency syndrome (AIDS)
is caused by a human immunodeficiency virus (HIV)
that weakens the immune system and makes the body
susceptible to various diseases and unable to recover
from diseases.HIV/AIDS is one of the most complex
health problems in 21st century and has become a
pandemic disease that threatens the world population.
Since there is no treatment or cure in sight, the disease
continues to spread at an alarming rate.2
In india,young people in the age group 15-24
years comprise almost 25% of the country’s population,
however ,they account for 31% of AIDS burden in 2009.
well known factors such as peer pressure, increasing
level of social interaction with the opposite sex and

even house hold factors like broken family and poverty,
contribute to increasing social activity and promiscuity.3

NEED FOR THE STUDY
Statistical analysis on HIV sentinel on surveillance
done by NACO in 2007 shows that for five patients
affected by AIDS,one is in his 20’s.From the long
incubation period of HIV,it is clear that many older
Adolescents and young adults with AIDS were infected
in their early age. There are several factors that contribute
to the higher risk of HIV infection among Young people
e.g. first sexual experience.4
In view of the above reason & the researcher’s
own experience regarding HIV/AIDS, the researcher is
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interested to take up this problem to assess the knowledge
of 1st year GNM students.It is felt to be essential for
improvement in the knowledge about HIV/AIDS. So here
comes the role of nurse to assess the asphyxia babies &
to protect them from various complications. Hence it is
important to educate the students about HIV/AIDS.
Statement of the problem: A study to assess the
effectiveness of structured teaching programme on
knowledge related to HIV/AIDS among 1st year GNM
in KINS,KIIT University,Bhubaneswar,odisha.

Results & Findings
Table 1: Frequency & percentage distribution of GNM
students according to their demographic variable
Demographic Variables

Frequency

Percentage

16-20

34

75

˃20

11

25

Male

03

7

Female

42

93

Hindu

42

93.3

Muslim

01

2.2

Christian

02

4.4

Others

0

0

0

0

Age

Sex

Objectives of the Study
1. To assess the knowledge among 1st year GNM
students before and after structured teaching
programme regarding HIV/AIDS.

Religion

2. To find out association in between pre-test and
post-test knowledge regarding HIV/AIDS.

Materials & methods

Family income per month
˂10,000

The research design used for this study was Pre10,000-15,000
10
22.22
experimental design. The Research design used for
15,000-20,000
14
31.11
this study was pre-experimental in nature. The study
st
˃20,000 rupees
21
46.66
was conducted at KINS,1 year GNM class room,KIIT
University Bhubaneswar, Odisha. The sample included
Place of living
50 students on the basis of inclusion & exclusion criteria
Rural area
26
57.7
were selected. Purposive sampling technique was used for
Urban area
19
42.3
this study. The tool consists of 2 section. Sect-1 consisting
Source of knowledge
of section I (Socio-demographic variables such as age,
gender,Religion,Education,family income per month,
Electronic media
13
28.8
place of living,marietal status, source of knowledge &
Publishing media
3
6.6
section II (consisting of 20 items knowledge related
Health care workers
27
60
to HIV/AIDS. The content validity of structured
questionnaire was ensured by submitting the tool to the
Relatives and neighbors
2
4.44
expert in the field of pediatrics for content validation.
Table 2: Range,mean,SD and mean%, on level of knowledge regarding HIV/AIDS of GNM 1st year students
before and after structured teaching
Sl. No.
1.
2.

Items
overall
overall

Maximum Score
20
20

Range
6-16
9-16

Mean
10.77
12.55

SD
2.7
4.95

Mean score%
53.85
62.75

Figure 1: Bar diagram represents the pre & post test knowledge scores of 1ST year GNM students regarding
HIV/AIDS.
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Fig. 1: Levels of pre test & post test knowledge
score of 1st year GNM students regarding knowledge of
HIV/AIDS that in pretest, (46.60%) of the students had
inadequate knowledge & (2%) of them had adequate
knowledge. But in post test majority (40%) of the
students have adequate knowledge & (4.45%) have
inadequate knowledge.

IMPLICATION
zz Exploring of knowledge on HIV/AIDS among
the nursing students is the single most effective
methods in the prevention of disease, accidental
transmission of microbes infections.
zz This study will provide the basis for improving
knowledge regarding HIV/AIDS and to further
research into the topic or the area.

RECOMMENDATIONS
Keeping in view the findings of present study, the
following recommendations were made since this study
was carried out a small sample, the result can be used
only as a guide for further study.
zz The study can be replicated on large samples in
different settings to have a wider generalization of
findings.
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ABSTRACT
The researcher aims to assess the pregnancy related stress among women with spontaneous pregnancy and in
vitro fertilization pregnancy. It was observed that pregnancy related stress is higher in women with assisted
reproductive technique due to infertility issues and inability of the mother to cope up with the infertility,
outcome of reproductive technique and successful ratio of assisted reproductive technique that affects both
maternal mental health and fetal outcome and further inquiry showed that there is a social stigma present
is society about infertile women. So it was concluded that there is association between pregnancies related
stress and pregnancy with assisted reproductive technique.
Keywords: Pregnancy related stress, Spontaneous pregnancy, In vitro fertilization/embryo transfer.

INTRODUCTION

MATERIAL METHODS AND FINDINGS

A happy and trouble-free pregnancy is something
that all parents and practitioners might hope for, but for
many couples this is not the reality and many women
can experience stress and anxiety and/or depression
at some point during their pregnancy1. World Health
Organization estimates, that approximately 8%- 10% of
couples experience some form of infertility problem. On
a worldwide scale, this means that 50-80 million people
suffer from infertility.2

The study mainly focuses on the pregnancy related
stress among women with spontaneous pregnancy and in
vitro fertilization/embryo transfer pregnancy.

To study the same, the researcher reviewed many
literatures and it was obtained through various sources,
printed as well as electronic which includes CINHAL
(Cumulative index TO Nursing & Allied Health
Literature), MEDLINE (Medical Literature Analysis &
Retrieval System Online), PubMed, ProQuest & Google
scholar.
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A prospective, longitudinal study was done to
compare the pregnancy stress between women with
spontaneous pregnancy and women with IVF/ET
pregnancy living in central Taiwan 2015. Purposive
samples of 163 women who had undergone IVF/ET
and of 94 women who had undergone spontaneous
pregnancy were enrolled as participants. Pregnancy
stress was measured using the Chinese version of the
self administered Pregnancy Stress Scale at the 9th,
12th, and 20th weeks of pregnancy. Study finding
showed that the psychological stress experienced by
IVF participants significantly increased with gestational
week during the first 20 weeks of pregnancy (p <
.01) but did not significantly increase in spontaneous
pregnancy participants. Conclusion-study provides
clinical evidence that the intensity and trend of stresses
experienced by IVF participants significantly increase
than the spontaneous pregnancy.3
A comparative study was done to assess the mental
state of women with an IVF pregnancy and that of women
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who conceived naturally at the Kulakov Scientific Center
for Obstetrics, Gynecology, and Perinatology in Moscow,
Russia in 2015. 224 pregnant women were selected
through purposive sampling, which was in the second
and third trimesters: 62 women with an IVF pregnancy
and 162 women who conceived naturally. Eysenck
Personality Questionnaire (self-assessment of mental
states) and Filippova questionnaire Style of Pregnancy
Experiences tool were used for data collection For
increased insight into pregnant women’s psychology and
possible sources of their anxiety was used the projective
drawing technique was used. No significant differences
were identified in mental well-being in the two groups;
this finding suggests that somatic complications during
pregnancy were a general source of anxiety regardless
of the reason for their occurrence. The second and third
trimesters of pregnancy registered increased anxiety
levels associated with experiences of reproductive loss
and the presence of physical problems. The results of
the projective tests in the IVF group also showed higher
anxiety levels. Hence the study concluded that the IVF
participants tended to be more anxious than the women
who conceived naturally.4
A systematic review was done to assess the
Psychological stress and adjustment in pregnancy
following assisted reproductive technology and
spontaneous conception published in 2014. Outcome
variables were general anxiety, depressive symptoms,
pregnancy, anxiety, quality of life, self-esteem, pregnancy
attitudes and adjustment, and maternal-fetal attachment.
20 were included in the review. The review revealed
that compared to women who conceive naturally or to
general norms, women who conceived after an in vitro
fertilization treatment had greater pregnancy anxiety,
poorer quality of life, either the same or less depressive
symptomatology, the same level of self-esteem, more
positive attitudes toward pregnancy demands, and higher
levels of maternal-fetal attachment. The review provided
an insight into psychological reactions and adjustment in
pregnancy after an ART treatment.5
A comparative study was done to assess the anxiety
and psychological stress before prenatal screening in
first-time mothers who conceived through IVF/ICSI
pregnancy living in Lausanne, Switzerland in 2014. A
group of 51 women who conceived through IVF/ICSI
and a group of 54 women who conceived spontaneously
completed the State Scale of the State Trait Anxiety
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Inventory, the Fear of Bearing a Physically or Mentally
Handicapped Child Subscale of the Pregnancy-related
Anxiety Questionnaire, the Psychological Stress
Measure, and the Prenatal Psychosocial Profile. Women
who conceived through IVF/ICSI had more elevated
levels of general anxiety and psychological stress than
the women who conceived naturally. Study showed that
there was high level of anxiety and psychological stress
among IVF/ICSI compare to natural pregnancy.6
A longitudinal study was done to assess Patterns
of emotional responses to pregnancy, experience of
pregnancy and attitudes to parenthood among who had
conceived by in-vitro fertilization (IVF) with couples
who had conceived naturally in 2009. 57 IVF women
and 55 of their male partners, and a control group of
43 pregnant women and 39 of their male partners were
selected as samples scales measuring emotional responses
to pregnancy, attitudes to pregnancy, parenthood and
children were used as data collection tool. The IVF
couples were interviewed about their experience of
pregnancy. The IVF men were more anxious about the
baby being injured during birth. The overall anxiety
about losing the pregnancy was higher among the IVF
couples from early to late pregnancy. The IVF women
experienced the pregnancy in a more positive way and
them parents compared to controls. The IVF men were
more anxious about the baby being injured during birth.
The interviews with the IVF couples confirmed the selfratings. Hence the results suggested that it is important
for healthcare providers to pay attention to an elevated
anxiety among IVF couples and to give them extra time
to discuss emotions during pregnancy and their future
life as parents.7
A prospective study was conducted to assess the
quality of life in pregnant women conceived through
in vitro fertilization in University Medical Center
Ljubljana, Division of obstetrics and gynecology, 2015.
75 women conceived after IVF and 78 who conceived
spontaneously in the same time period. All the women
were sent a self report questionnaire about demographic
and reproductive history, health, pregnancy concerns,
containing Subjective Quality of Life Scale (QLS),
Positive and Negative Affect Schedule (PANAS),
the Psychological Wellbeing Scale (PWB), Beck
Depression Inventory (BDI), and Zung Self Assessment
Anxiety Scale (SAS), Obstetric and newborn’s data
were obtained from medical records. Result showed
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that the IVF mothers were just less satisfied in “friend/
acquaintances” (P=0.03), a higher percentage had sexual
problems prior to conception (P=0.03); The length of
hospitalization during pregnancy was longer (P=0.02),
and the preterm delivery rate was higher (P=0.01).
Within group changes over gestation time indicated that
IVF women, not controls, showed an increase in positive
affect (P=0.04) and purpose in life (P=0.05). Hence
the study showed that women had some social stigma
in society related to IVF conceived pregnancy which
caused increase the stress in women.8
A cross-sectional study on wellbeing of Slovenian
women who conceived through IVF and those who
conceived spontaneously was carried out at University
Medical Centre Ljubljana in a 9 month period. Women
between 5th and 26th weeks of pregnancy were eligible
to participate in the study. The IVF women were recruited
from the IVF registry, and the control group from among
the pregnant women who came to regular gynecologic
examinations at outpatient clinics. All the enrolled
women were sent a questionnaire in order to obtain their
basic sociodemographic Data and infertility history,
and a subjective evaluation of experiencing stress in
infertility treatment on the Likert and tests / inventories
for the assessment of their psychological wellbeing. For
the assessment of the women’s psychological condition,
Beck Depression Inventory (BDI) Zung Self Rating
Anxiety Scale (SAS) were used. The women’s quality of
life was assessed using Subjective Quality of Life Scale
(QLS) which assesses the importance of individual
components of quality of life. The study results showed
that women who undergo infertility treatment experience
more stress.9
A comparative study was done to assess Stress and
anxiety in IVF and non IVF pregnancies in Hamilton,
New Zealand 2010. Participants in the study were
38 women pregnant from IVF, 31 IVF partners, 38
control women who conceived spontaneously, and 13
control partners. All participants completed a battery
of psychometric measures including demographic
questionnaires and seven self report inventories. IVF
mothers and control mothers experienced higher anxiety
and lower mood compared to their partners, and IVF
couples reported lower quality of life. Focusing on IVF
couples, the pregnancy experiences of partners revealed
they felt more controlled in their relationship, irrespective
of having prior children, and IVF couples with children
felt less supported from family and their social network.

Study revealed that two or more treatment cycles had
an effect on couple’s ability to cope. Thus, the study
showed that women who had undergone with ARTs,
needed extended professional care than spontaneous
pregnancy.10
A prospective study was done to assess the impact
of stress in in-vitro fertilization (IVF) in 2001-2006.
809 women a cohort of approximately 1578 couples
were selected as a participant. Couples were excluded
from the study in cases of PGD (Pre implantation
Genetic Diagnosis) as completed the List of Recent
Events (LRE) and questionnaires measuring perceived
stress and depressive symptoms. Women who became
pregnant reported fewer non-fertility-related negative
life-events prior to IVF (Mean: 2.5; SD: 2.5) than
women who did not obtain a pregnancy (Mean: 3.0; SD:
3.0) (t (465.28) = 2.390, P = 0.017). Logistic regression
analyses revealed that the number of negative lifeevents remained a significant predictor of pregnancy
(OR: 0.889; P = 0.02), Mediation analyses indicated
that the association between negative life events and
IVF pregnancy was partly mediated by the number of
oocytes harvested during oocyte retrieval. Conclusionstudy revealed that high level of depressive symptoms
present in IVF pregnancy.11
A Prospective clinical study was done to examine
the influence of depression levels and coping on IVF
outcome in women, taking into account the cause of
infertility in university hospital, Gasthuisberg 1998.
98 women undergoing IVF treatment were selected as
participant. Psychometric tests were administered at the
first visit of the investigated treatment cycle. The non
pregnant group reported increased expression of negative
emotions. In the subgroup with a female indication for
IVF, increased depressive symptomatology (correlated
with increased expression of negative emotions) were
associated with lower pregnancy rates (PRs), whereas in
the subgroup with a male indication for IVF, increased
depressive symptomatology (correlated with decreased
expression of negative emotions) was associated with
higher pregnancy rates. Hence the study showed that
expression of negative emotions predicts depression
levels and outcome in IVF.12
A comparative study was done to comparing stress
levels in women entering IVF treatment with those of
fertile controls as well as relating these levels to the
outcome of IVF. State anxiety and personality profiles
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as well as stress hormones were studied in 22 normally
menstruating women entering IVF treatment for tubal
infertility. The psychological evaluation included the
Karolinska Scales of Personality (KSP) and state anxiety
as measured by the STAI questionnaire. Comparison
of the personality profiles of the two groups, showed
that infertile women had significantly higher scores
of suspicion (p>0.05), guilt (p>0.05), and hostility
(p>0.01), but lower somatic anxiety (0.05) and indirect
aggression (0.05) than fertile controls. However,
significant differences were found in E2 (estrogen) and
P4 (progesterone) AUC (p>0.01) in the luteal phase
between those women who became pregnant and those
who failed. There was a trend (p<0.06) toward higher
state anxiety levels among the women who did not
succeed in becoming pregnant after IVF treatment. Study
showed that Psychological stress may affect the outcome
of IVF treatment since state anxiety levels among those
who did not achieve pregnancy were slightly higher than
those who became pregnant.13

CONCLUSION
As infertility in present days has emerged drastically,
as a researcher the investigator feels the need to study
the pregnancy related stress among women who have
conceived spontaneously as well as through IVF/ET.
And the findings of the same can be utilized in future to
develop measure for the betterment of the women who
undergo IVF/ET.
Conflict of Interest: None
Source of Funding: Self
Ethical Clearance: Permission was obtained from
Manikaka Topawala Institute of Nursing.
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Abstract
Background: A Chronic mental illness such as schizophrenia is a challenging task for caregivers especially
in the current era of de-institutionalization .The world health organization has estimated that about 40-90%
of patients with schizophrenia live with their families. The objective of this study was to assess Burden in
caregivers of schizophrenic patient attending Psychiatry Outpatient department and ward of Pokhara, Nepal.
Methods: This study is a hospital based descriptive survey study carried out in the Department of Psychiatry
OPD and ward of Manipal Teaching Hospital over a time period from July 2015 to Sep. 2015. Data was
collected by using Demographic Performa and family interview schedule by Pai and Kapoor.Data entry
and analysis was done using SPSS version 19.Both Descriptive and inferential Statistics was used for data
analysis. Ethical approval was taken from the Institutional committee of the Manipal Teaching Hospital,
Pokhara, Nepal.
Results: Majority 54.2% of the caregivers was from age 41-65 years but Majority 63.9 % of the schizophrenic
patient were from age group 21-40 years. More than half 52.8% Caregivers were female and Majority
59.7 % of the schizophrenic patient were Male. Majority 86% were getting treatment from more than 1
year. Majority 52.6% of the female Caregiver was having Moderate to severe burden. Financial burden
(3.54±1.45) was high burden in Caregivers of patients with schizophrenia.
Conclusion: Study findings shows Majority 52.6% of the female Caregiver were having Moderate to severe
burden. High burden was found in financial burden (3.54±1.45) of Caregivers of patients with schizophrenia.
Keywords: Burden, Caregiver, Schizophrenia

INTRODUCTION
Schizophrenia is a chronic and disabling illness that
affects approximately 1% of the world’s population.1Due
to move from traditional institutional care to community
care of psychiatric patients, relatives have become
the most important caregivers for adults with major
psychiatric disorders. Burden refers to the negative
impact of the individual’s mental illness on the entire

family. 2,3In developing countries where, most people
with schizophrenia live with their families, the human
and economic burdens are significant.4 Caring of
schizophrenic patient leads to considerable amount of
burden among caregivers .5Therefore the researcher felt
need to conduct study with purpose to find out the extent
of burden of care among family caregivers living with
schizophrenia.

METHODS
Corresponding Author:
Sandhya Shrestha
Master degree in Psychiatric Nursing,
Manipal College of Medical Sciences
(Nursing Programme)
Mobile No: 9846038525
Email: Shrestha_sandhu@yahoo.com

The study was conducted among Caregivers of
Psychiatric patients attending Psychiatry O.P.D and ward
of Manipal Teaching Hospital, Pokhara, Nepal. Data
was collected by Purposive sampling (n=72) recruited
from outpatients and Inpatient of Manipal Teaching
Hospital, Pokhara, Nepal .The study was conducted in
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July 2015 to Sep. 2015.Inclusion Criteria included for
the caregivers was being a family members of patient,
involvement of care of the patient since more than 6
month and age above 18 years. . The patient being cared
for must have been diagnosed with schizophrenia for at
least Six month and should under treatment regimen,
able to understand Nepali, Those who are willing to
Participate and those who are available at the time of
study. Participant who had a chronic mental and medical
disease were excluded.

on mental health of others.The burden was rated on a
3-point scale for each item, and a standard question to
assess the “subjective” burden was also included in the
schedule. The validity and reliability of the scale have
been found to be satisfactory. The interrelated reliability
for each item was reported to be more than 0.78 by the
authors, which indicates that the present schedule is a
reliable tool. Tool was translated into Nepali and backtranslated it into English. This was done by Subject
expert with a good knowledge of English.

Data collection was done with Demographic
Performa, family burden interview schedule standardized
by PAI and Kapur (1982)6was used to assess the burden
placed on the families of Psychiatric patients. The tool
consist of 24 items classified into 6 different categories
such as Financial burden, disruption of routine family
activities, disruption of family leisure, disruption of
interaction, effect on physical health of others, effect

Ethical approval was taken from the Institutional
committee of the Manipal Teaching Hospital, Pokhara,
Nepal. Participation was voluntary and the study as a
whole was conducted according to the principles of the
Helsinki Declaration. Data entry and analysis was done
using SPSS version 19.Both Descriptive and inferential
Statistics was used for data analysis.

RESULTS
Table 1: Demographic Characteristics of the Participant (n = 72)
Demographic Variables
Age

Sex

21-40
41-65
<65

Male
Female
Marital status
Unmarried
Married
Others
Educational Status
Illiterate
Primary
Secondary
Higher Secondary & above
Occupation
Employment
Unemployed
Residence
Rural
urban

Caregivers
Frequency
Percentage

Frequency

Patients

Percentage

30
39
3

41.7
54.2
4.2

46
25
1

63.9
34.7
1.4

34
38

47.2
52.8

43
29

59.7
40.3

11
61
-

15.3
84.7
-

25
44
3

34.7
61.1
4.2

19
7
14
32

26.4
9.7
19.4
44.4

17
12
9
34

23.6
16.7
12.5
47.2

32
40

44.4
55.6

10
62

13.9
86.1

45
27

62.5
37.5

45
27

62.5
37.5
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Contd…
Family Type
Nuclear
Joint

34
38

47.2
52.8

Table 1 reveals Majority 54.2% of the caregivers
was from age 41-65 years but Majority 63.9 % of
the schizophrenic patient was from age group 21-40
years. More than half 52.8% Caregivers were female
and Majority 59.7 % of schizophrenic patients were
Male. Majority 84.7% caregivers as well as majority
61.1% of schizophrenic Patients were married. 44.4%
of the caregiver’s education status as well as 47.2 %
of schizophrenic Patients were higher secondary and
above .Majority 55.6% of care giver were unemployed
.Majority 62.5 % were residing in rural area and 52.8%
were living in a joint family.
Table 2: Demographic Variables of Caregiver such
as Relationship to Patient, Consanguinity and time
spend with patient (n = 72)
Demographic Variables
Relationship to Patient
Parents
Siblings
Spouse
Children
Others
Consanguinity of family
First generation
Second generation
others
Time spend with Patient
1-12 hours
More than 12 hours

Frequency Percentage
37

51.4

13
15
5
2

18.1
20.8
6.9
2.8

52
10
10

72.2
13.9
13.9

22
50

30.6
69.4

Table 2 shows Majority 51.4% Caregiver were
Parents. Majority 72.2 % were from First generation
Consanguinity and Majority 69.4% spends time more
than 12 hours.
Chart Title

34
38

47.2
52.8

Fig 1 reveals Majority 86% were getting treatment
duration from more than 1 year.
Table 3: Caregiver burden of the Participant
(n = 72)
No
Moderate Severe
burden burden burden

Category
Male Caregiver
(n = 34) (%)
Female Caregiver (n
= 38) (%)

61.8

38.2

-

47.4

50.0%

2.6%

Table 3 shows Majority 52.6% of the female
Caregiver were having Moderate to severe burden.
Table 4: Family burden Mean and SD among
caregivers of patient’s with Schizophrenic (n = 72)
Categories
Financial burden
Disruption of routine family routine
activities
Disruption of family Leisure
Disruption of family interaction
Effect on physical health on others
Effect on mental health on others

Mean
SD
score
3.54 1.45
2.51

1.62

2.4
2.20
0.37
0.26

1.29
1.81
0.73
0.58

Table 4 shows Majority of the participants have
highest mean score 3.54±1.45 in financial burden and
least mean score in 0.26±0.58 in effect on mental health
on others. Under item financial burden high mean score
0.96 ±0.20 was expenses of patient’s illness.

DISCUSSION
According to previous studies it was found that the
burden of care was more in the caregivers of patients
aging between 30 and 40.7The age of onset according to
previous studies suggest that schizophrenia is an illness
of late teenage and early adulthood which is similar with
the current study.
Fig 1: Pie showing treatment duration of
Schizophrenic Patient

Caregivers are more likely to be women in many
parts of the world. In the United Kingdom, about 58% of
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the caregivers are women.8Asian studies found that about
70% of family caregivers are females.9, 10 also study done
by Ukpong D in Nigeria reveals caregivers caring for
female patients had more burden than caregivers caring
for male patients. 11 which is similar with the present
study as 52.8% of caregivers were female.
Majority of caregivers of patients with schizophrenia
were having high burden in financial burden, family
interaction routine activities and family leisure which
support present study as the burden was present in areas
like finance, family interaction, routine activities and
family leisure.12 A study conducted by Senthil M J and
e t a l also shows that the high burden in mean score
of financial burden (9.39±1.24), which is similar to
present study as Majority of caregivers of patients with
schizophrenia were having high burden in Mean score of
financial burden (3.56±2.46) 13

CONCLUSION
Study findings shows among the Participant
Majority 54.2% of the caregivers were from age 4165 years but Majority 63.9 % of the schizophrenic
patient were from age group 21-40 years. More than
half 52.8% were female, Majority 59.7 % were Male.
Majority 51.4% Caregiver were Parents. Majority 72.2
% were from First generation Consanguinity Majority
69.4% spend time more than 12 hours. Majority 52.6%
of the female Caregiver was having Moderate to
severe burden. Majority of caregivers of patients with
schizophrenia were having high burden in financial
burden (3.56±2.46). According to this study findings
mental health professionals need to concerned and
develop some program for families of schizophrenic
patients to reduce their burden rates.
Conflict of Interest: No
Source of Funding: Self
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ABSTRACT
Objective: To evaluate the effectiveness of structured teaching programme on knowledge in practice
regarding menstrual hygiene among female students studying in selected schools
Methods: Pre-experimental research study was carried over a period of 3 months on 50 female students of
VIII, IX, and X standard studying in Shaikh high school, Belagavi.Karnataka. All 50 students enrolled in study.
Results: Result revealed that, pretest scores of 50 adolescent girls had excellent knowledge 2(4%), 41(82%)
were good and 7(14%) were having poor knowledge. Post-test scores of 50 adolescent girls had excellent
knowledge 32(64%), 18(36%) were good and 0(0%) were having poor knowledge. Among demographic
variables analysed in the study it was inferred that there is a significant association between knowledge
score and the selected demographic variables regarding practice regarding menstrual hygiene among female
students studying in selected schools knowledge scores at 5% level.
Conclusion: Structured Teaching Programme is the best methods to improve the knowledge which inturn
practice regarding menstrual hygiene among female students studying in selected schools
Keywords: menstrual hygiene, Structured Teaching Programme, female students, effectiveness.

INTRODUCTION
Menstruation, also known as a period or monthly,
is a regular discharge of blood and mucosal tissue from
the inner lining of the uterus through the vagina. It is the
normal physiological process in which each and every
women faces throughout her reproductive age period.
The period extending from the beginning of a period to
the beginning of the next one is called menstrual cycle1.
The first menstruation occurs between the age of 1115 years with a mean of 13 years. The first menstruation
is also known as menarche. Once the menstruation starts,
it continues cyclically at intervals of 21-35 days with a
Corresponding Author:
Uma Kole
Assistant Professor, Department of OBG Nursing,
KLEU’s Institute of Nursing Sciences,
Belgaum-590010,(Karnataka), India

mean of 28 days. Every month there is 3-5 days bleeding
from the uterus throughout the lifetime till menopause.
Menopause is the ceasing of the menstrual cycle1.
Ultimately, it ceases between the ages 45-50. The
amount of blood loss is estimated to be 20 to 80ml with
an average of 35 ml. Nearly 70% of total menstrual
blood loss occurs in the first 2 days. The menstrual blood
consists mainly of dark, altered mucus, vagina epithelial
cells, and fragments of endometrium, prostaglandins,
enzymes and bacteria2.
Menstruation is regarded as something unclean and
dirty in the society. Women have the mentality that the
menstrual blood is unhygienic and stinking. This kind
of wrong negative messages causes many girls and
women to carryout dangerous hygienic practices. So all
the adolescent girls who are attaining their menarche
and even who have attended should be aware of the
menstrual hygiene and its practices3.
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Menstrual hygiene day (MHD or MH day) is an
annual awareness day, on 28th May , that aims to break
taboos and raise awareness about the importance of good
menstrual hygiene management(MHM) for women and
adolescent girls worldwide. It is initiated by the Germanbased NGO WASH United in 20144.

The tool used forthe data collection consisted of:The
self administered structured questionnaire to assess
the effectiveness of stuctured teaching programme on
knowledge in practice regarding menstrual hygiene
among female students studying in selected schools at
Shaikh high school, Belagavi.Karnataka

Inadequate menstrual hygiene is connected with
several problems that females face, in different places
and directly affecting their health4.

Tool was divided into two parts section I & sectionII

In India, a majority of girls are at risk for reproductive
tract infection (RTI) because of poor menstrual hygienic
practices and which can lead to various disabilities if not
treated early on5.
According to India’s 2011 census, 89% nation’s
rural population lives in households that lack toilets.
This absence of proper sanitation presents public health
challenges and affects Indian women disproportionately6.
An estimated 355million Indian women and girls
must find ways to cope with monthly menstrual hygiene.
Most of these women either have no access to toilets or
are faced with unclean laboratory facilities. Moreover,
they usually wait until night time before using public
toilets or fields which exposes to the various forms of
physical attacks6.
A majority of rural women in India employ clothes
and rags for feminine hygiene. These materials might
predispose women to reproductive tract infection. Since
it may be difficult for them to keep their used napkins
clean and free from harmful bacteria6.
While commercially available sanitary pads provide
possible alternatives, only 12% of Indian women can
afford this option. An average woman also is estimated
to throw away 125-150kgs of tampons, pads and
applicators in their lifetime. This amounts to 433 million
such products per month to be discarded in India,
expert’s estimates7.

Section I: Demographic data
Section I: Self administered structured questionnaire on
practice regarding menstrual hygiene

RESEARCH DESIGN
pre-experimental research design is the researchers
overall plan for answering the research question.
Major Findings of the Studywere: pre-experimental
and inferential statistics had been used for data
analysis. The data was presented in the form of tables
and diagrams. Data wasanalyzed by computing mean,
standard deviation, t value and chi - square.
Significant findings of the Study demographic Data
of the Respondent
Age: In group of 50 samples 12(24%) female students
found in the age group 12-13years followed by 14(28%)
in the age group of 13-14 years and 24(48%) female
students were in between 15-16 years of age.
Religion: In group of 50 samples female students result
shows that 12(24%) of female students belong to Hindu
Religion and 38(76%) belongs to Muslim religion.
Education: In group of 50 samples 7(14%) of female
students were post graduate & 16(32%) were graduates,
19(38%) were higher secondary and 8(16%) female
students were undergone no formal education.

Washing reusable feminine products with soap and
drying them in sunlight may be difficult due to lack of
water, private facilities and cultural taboos associated
with menstruation7.

Type of family: In group of 50 samples 36(72%) female
students belong to nuclear family and 14(28%) female
students belong to joint family.

MATERIALS AND METHODS

Residence: In group of 50 samples 47(94%) female
students belong to urban area and 3(6%) female students
rural area

This was pre-experimental study carried out at
Shaikh high school, Belagavi.Karnataka Karnatakafor
a period of 3 months. The study was approved by the
institutional research committee.

Dietary pattern: In group of 50 samples 10(20%)
female students are vegetarians and 40(80%) female
students are non vegetarians.
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RESULTS

Contd…

Analysis of the data shows that pretest scores of 50
adolescent girls had excellent knowledge 2(4%), 41(82%)
were good and 7(14%) were having poor knowledge.
But in post test 50 adolescent girls had excellent
knowledge 32(64%), 18(36%) were good and 0(0%)
were having poor knowledge. which indicates that
the Structured Teaching Programme improved the
knowledge of female students.
Association between knowledge on Prevention of
anemia and selected demographic variables: Analysis
showed that the demographic variables such as Sex, total
experience in years, type of family, monthly income
e, suffered from respiratory infections and type of
treatment pattern has statistically significant association
with Knowledge regarding Prevention of respiratory
tract infections.
Table No. 1: Mean, Mode, Median and standard
deviation of female students regarding menstrual
hygiene n = 50
Area of
analysis
Pre test
Post test

Mean

Median

Mode

SD

10.4
15.16

10
15

10
18

2.474
2.60

Graph No. 1: Distribution of Pre-test Score of
knowledge of female students regarding menstrual
hygiene
Table No. 2: Distribution of Post-test Score of knowledge
of female students regarding menstrual hygiene
Scores

Score
range

Good
(Mean + SD)

15-20

Frequency Percentage
32

87

64%

Average
(Mean + SD)
Poor
(mean – SD)

8-14

18

36%

0-7

0

0

The data presented in table no 1 shows that pretest
scores of 50 adolescent girls had excellent knowledge
2(4%), 41(82%) were good and 7(14%) were having
poor knowledge.
Post-test scores of 50 adolescent girls had excellent
knowledge 32(64%), 18(36%) were good and 0(0%)
were having poor knowledge.

DISCUSSION
The discussion is accordance with the objectives
and hypotheses of the study to evaluate the effectiveness
of structured teaching programme on knowledge in
practice regarding menstrual hygiene among female
students studying in selected schools.
Demographic variables: maximum number of
adolescents female students 24(48%) belongs to the
age group of 14-15years, Majority of relegious status of
adolescent female students were 38(76%) Muslim, More
number of educational status of mother of adolescent
girls were 19 (38%) were Higher secondary 16(32%),
More number of Educational status of the father among
adolescent girls 19(38%) were graduates and higher
secondary respectively, More number of adolescent
female students 36(72%) belongs to Nuclear family,
Majority of adolescent girl’s 47(94%) stays in urban
areas, Majority of adolescent girl’s 40(80%) are nonvegetarian and Majority of adolescent girl’s 24(46%)
belongs to 10th standard.
In the present study the pretest scores of 50 adolescent
girls had excellent knowledge 2(4%), 41(82%) were
good and 7(14%) were having poor knowledge. Post-test
scores of 50 adolescent girls had excellent knowledge
32(64%), 18(36%) were good and 0(0%) were having
poor knowledge.
Effectiveness of structured teaching programme
on knowledge in practice regarding menstrual hygiene
among female students studying in selected schools
According to stated hypothesis (H1) the overall
mean knowledge in pretest was found to be 10.4 and
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mean knowledge in post test was 15.16, Hence, the
stated hypothesis H1is accepted.
Association between pre-test scores and selected
demographic variables: The study revealed that
the chi square calculated value is greater than the
chi square tabulated value, hence there is significant
association between the age, religion, education status
of the mother and father, type of family, residential area,
dietary pattern and the standards among the adolescent
girls of the pre-test. There is no significant association
between age, religion and standards of education among
the adolescent girl’s during post-test and there was
significant association among educational status of the
mother and father, type of family, residential area and
dietary pattern with the post-test. hence H2 was accepted.
The investigator assumed that female students had
some knowledge about practice regarding menstrual
hygiene, it was also assumed that STP will be effective
for increasing their knowledge regarding practice
regarding menstrual hygiene.
The study attempted to examine the following
research hypothesis:
H1: The mean post-test knowledge scores of female
students exposed to structured teaching programme
will be significantly higher than their mean pre-test
knowledge scores at 0.05 levels.
H2: There will be significant association between pre-test
knowledge scores and selected demographic variables at
0.05 levels.

CONCLUSION
The findings of final study revealed that there was a
significant gain in knowledge scores of the female students
after the session of STP at 0.05 level. The study concluded
that STP had a great potential for accelerating the awareness
regarding practice regarding menstrual hygiene.
Source of Funding: Self Funded
Conflict of Interest: Nil
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Abstract
The study was conducted among 35 staff nurses to find out the effectiveness of a planned teaching programme
on Glasgow Coma Scale in the month of March- April 2017. An evaluative research approach and preexperimental one group pretest and posttest research design was adopted for the study. The data was collected
by administering a self structured knowledge and skill questionnaires after validity and reliability of the tool
with non-probability purposive sampling technique. With prior permission from the ethical committee and
written consent from the participants the pretest was taken from nurses. Then planned teaching was given
to nurses with lesson plan and power point presentation with audio-visual video demonstration on Glasgow
Coma Scale. Post test was taken from the nurses after 8 days of teaching. The data gathered were analyzed
by calculating mean, mean percentage, SD and ‘paired t’ test. Results of the study showed that teaching
programme was highly effective in enhancing the knowledge and skill of nurses regarding Glasgow Coma
Scale, which will help in effective care of patients in critical care units.
Keywords: Effectiveness, Planned Teaching Programme, Glasgow Coma Scale, Nurses.

Introduction
The brain is the central unit that controls all the
functions of our body. The proper functioning of the
brain and its relationship with the world is known as
consciousness. The level of consciousness is the sensitive
and reliable indicator of the patient’s neurological status.
There are numerous tools used to determine level of
consciousness. The most common standardized tool
used to determine level of consciousness is the Glasgow
Coma Scale (GCS).

Background
The Glasgow Coma Scale is a common way to
assess a patient’s activity, by assessing the different area
Corresponding Author:
W. Ashalata Devi
Asst. Prof., MCOMS (Nursing Programme)
Pokhara, Nepal
Mobile: 977- 9827131300
Email id: ashman_206@hotmail.com

of the patient’s behavior including eye opening, verbal
response and motor response. A patient is assessed against
the criteria of the scale, and the resulting points give a
score. The score can be assessed by Best Eye Response
(4). Best Verbal Response (5) Best Motor Response (6)
No motor response (1) Extension to pain (2) Flexion to
pain (3) Withdrawal from pain (4) Localizing pain (5)
Obeys Commands (6).1
A study conducted among 40 staff nurses to assess
the effectiveness of Planned Teaching Programme on
Glasgow coma scale of Head Injury Patient in Intensive
Care Units of Selected Government Medical College
attached Hospitals of Gujarat State. The result showed
that the mean Posttest Knowledge score 28.25 was
higher than mean Pretest Knowledge score 14.0250
with the mean difference of 14.225. The mean posttest
practice score 5.2 was higher than the mean pretest
practice score is 1.37 with the mean difference of pretest
and posttest practice score was 3.27. Significance of the
difference between pretest and posttest knowledge and
practice was statistically tested using ‘paired t’ test and
it was found significant.2
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A study was conducted on Effectiveness of
instructional video on Glasgow Coma Scale for EMS
providers in Albert Einstein Medical Center, USA.
Results found that before observing the instructional
video, only 14.7% score all of the scenarios correctly,
whereas after viewing the video, 64.0% scored the
scenarios. Results were observed after viewing the video
for those who used the GCS cards (p = 0.001; RR = 2.0;
95% CI = 1.29 to 3.10) than for those not using the cards
(p < 0.0001; RR = 10.0; 95% CI = 2.60 to 38.50). The
study concludes that Post-video viewing scores were
better than those observed before the video presentation.3
A study among 50 staff nurses conducted to
evaluate the effectiveness of Self Instructional
Module (SIM) on Knowledge Regarding Care
of Head Injury Patients among Staff Nurses
Working in Selected Hospitals, Punjab. The
study revealed that mean pre-test knowledge
score was 13.16 with SD 2.333 and mean posttest knowledge score was 24.04 with SD 2.657
with calculated t-value 29.151 which indicates
that there was statistically significant increase
in the post knowledge score (p<0.05) . Findings

of the study also indicated that there was no statistical
significant relationship between post-test knowledge
score of staff nurses with selected socio-demographic
variables (p<0.05).4

Need of the study
Patients in critical care units are usually fully
dependent on nursing care to have a good prognosis.
Quick recognition of acute events, for example,
head injury, infection, hemorrhage or post surgery
complications and the monitoring and recording of
neurological observations are the challenges for nurses.
Nurses those working in critical care setting should
have competent in monitoring Glasgow Coma Scale to
enhance the effective nursing care and ensure high levels
of patient safety and quality care. So, the investigator
has chosen this study to find out efficacy of planned
teaching programme to evaluate the knowledge and skill
regarding GCS of nurses and to enhance the effective
nursing care in the critical care units.

Methodology
The study was conducted among 35 staff nurses of
a selected Hospital, Pokhara, Nepal. in the month of
March-April 2017.

Research approach: an evaluative research approach
was used for the study.
Research design: A pre-experimental one group pretest
posttest research design was adopted for the present
study.
Variables:
Independent variables: Planned teaching programme
on Glasgow Coma Scale.
Dependent variables: Knowledge and skill on Glasgow
Coma Scale.
Setting of the study: Manipal Teaching Hospital,
Pokhara, Nepal.
Sampling criteria:
Population: Staff nurses who were working in Critical
Care Unit
Sample size: A total of 35 staff nurses
Sampling technique:
sampling technique

Non-randomized

purposive

Inclusion criteria:
zz Staff nurses who were working in critical care units
zz Staff nurses who were present on the day of teaching
programme
zz Staff nurses who were willing to participate
Exclusion criteria: Staff nurses who were absent on the
day of teaching programme

Data collection method
With prior formal permission from the ethical
committee of MTH and written consent from the
participants, a structured knowledge and skill
questionnaire was administered to assess the nurses’
knowledge and skill level on Glasgow Coma Scale.
The Planned Teaching Programme was given to the
nurses on the same day. After one week post test was
conducted with the same structured knowledge and skill
questionnaire among the nurses but only 31 participants
were present during post test.
Tools used for the study:
Tool I: Socio-demographic proforma consisted of 6
questionnaires
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Tool II: Structured knowledge questionnaire on GCS.
There were 20 multiple choice questions. For every
right answer score given as 1 and for wrong answer score
was 0.The scoring was graded as: Poor knowledge (17), Good knowledge (8-14), and Very good knowledge
(15-20).
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Inferential statistics: Paired t-test, Chi square test &
Correlation coefficient.

Result

Statistical analysis

Section 1: Frequency and Percentage of nurses on the
basis of their sample characteristics: Out of 35 nurses
majority (71.4%) were below 25 years of age, majority
(91.4%) had educational qualification of SLC (School
Leaving Certificate), majority (82.9%) had professional
qualification of PCL(Professional Certificate Level),
about 34.3% of the nurses were working at NICU(Neuro
Intensive Care Unit), about 38.6% had 2-5 years working
experience and majority (85.7%) did not attend any
training on critical nursing care.

Descriptive statistics: Frequency and percentage
distribution of demographic variables.

Section 2: Knowledge of nurses on Glasgow Coma
Scale

Tool III: structured skill questionnaire on GCS.
There were 12 multiple choice questions. For every
right answer score given as 1 and for wrong answer
score was 0.The scoring was graded as: Poor skill (1-4),
Good skill (5-8), and Very good skill (9-12).

Table 1: Frequency and percentage distribution of pre-test & post test knowledge scores of nurses on
Glasgow Coma Scale.
Knowledge scores
Poor(1-7)
Good (8-14)
Very Good(15-20)

Pretest of nurses (N = 35)
Frequency (f)
Percentage (%)
9
25.7
21
60
5
14.3

Posttest of nurses (N = 31)
Frequency (f)
Percentage (%)
--6
19.4
25
80.6

Maximum possible scores: 20
The data in table 1 showed that majority (60%) of the nurses had good knowledge on GCS in the pretest and
majority (71%) of nurses had very good knowledge in post test.
Section 3: Skills of nurses on Glasgow Coma Scale
Table 2: Frequency and percentage distribution of pre-test & post test skill scores of nurses on Glasgow
Coma Scale. N (Pretest =35; Posttest = 31)
Skill Scores
Poor(1-4)
Good (5-8)
Very Good(9-12)

Pretest of nurses
Frequency (f)
Percentage (%)
12
34.3
18
51.4
5
14.3

Posttest of nurses
Frequency (f)
Percentage (%)
1
3.2
7
22.6
23
74.2

Maximum possible scores: 12
The data in table 2 showed that majority (51.4%) of the nurses had good skill in pretest and majority (74.2%) of
nurses had very good skill in post test.
Section 4: Effectiveness of planned teaching programme for the nurses in terms of gain in knowledge score
Comparison of pretest and posttest knowledge score of nurses on Glasgow Coma Scale.
The effectiveness of the teaching programme on Glasgow Coma Scale was identified by computation of mean,
median and standard deviation. This is depicted in table 3.
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Table 3: Mean Median and Standard Deviation of knowledge scores of nurses:
N (Pretest) = 35; N(Post test) = 31
Knowledge
Pretest
Post test

Mean
10.58
16.32

Maximum possible scores: 20

Median
9.00
17.00

Standard deviation
3.57
1.79

The data in Table 3 showed that the posttest mean and median score (16.32 & 17.00) was higher than the pretest
mean and median score (10.58 & 9.00) which indicate that the knowledge of the nurses improved after the teaching
programme.
Table 4: Mean, mean difference and t value of pretest and post test knowledge scores of nurses on Glasgow
Coma Scale
N (Pretest = 35; Posttest = 31)
Knowledge score
Pretest
Post test

Mean
10.58
16.32

Mean difference

Calculated t value

Table value

5.74

- 8.913*

2.042

*t(30) = 2.042, * = significant
The data presented in table 4 showed that mean difference between the post test and pre -test knowledge score is
5.74. In order to find out the significant difference between two correlated means of pre-test and post-test knowledge
scores ‘paired t’ test was computed and found significant at 0.05 level.
Section 5: Effectiveness of planned teaching programme for the nurses in terms of gain in skill score
Comparison of pretest and posttest skill score of nurses on Glasgow Coma Scale.

Computation of mean, median and standard deviation of pretest skill and post test skill score.
Table 5: Mean, Median and Standard Deviation of pretest skill and post test skill score.
N(Pretest) = 35; N(Post test) = 31
Skill
Pretest
Posttest

Mean
5.42
9.38

Median
5.00
10.00

Standard deviation
2.159
1.994

Maximum possible scores: 12
The data in Table 5 showed that the posttest mean and median score (9.38 & 10.00) was higher than the pretest
mean and median score (5.42 & 5.00) which indicate that the skill of the nurses improved after the teaching programme.
Table 6: Mean, mean difference and t value of pretest and post test skill scores of nurses on Glasgow Coma Scale
N (Pretest = 35; Posttest = 31)
Knowledge score
Pretest

Mean
5.42

Post test

9.38

*t(30) = 2.042, *= Significant

Mean difference

Calculated t value

Table value

3.96

-9.36*

2.042
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The data presented in table 6 showed that mean
difference between the post test and pre -test skill score
is 5.74. In order to find out the significant difference
between two correlated means of pre-test and posttest skill scores ‘paired t’ test was computed and was
significant at 0.05 level.
Section 6: Association between the pretest knowledge
scores of nurses with selected demographic variables.
To test the significance of association between the
pretest knowledge scores and selected demographic
variables, Chi Square was computed. There was significant
association between the pretest knowledge score and
selected variables such as educational qualification
(ᵡ2=8.345; df =2) and professional qualification
((ᵡ2=7.554; df=2), but there was no association between
pretest knowledge scores and variables such as age, area
of work and working experience.
Section 7: Relationship between pretest knowledge
scores and pretest skill scores on Glasgow Coma
Scale.
To test the significance of relationship between the
pretest knowledge scores and pretest skill score, Pearson
coefficient correlation was computed. There was
significant relationship between the pretest knowledge
and pretest skill on Glasgow Coma Scale (r = 0.583 at
P < 0.05) which showed that as the nurses’ knowledge
increases their skills also increases.

Discussion
The present study findings showed that regarding
knowledge majority (60%) of the nurses had good
knowledge on GCS in the pretest and majority (71%) of
nurses had very good knowledge in post test. Regarding
skill in pretest majority (51.4%) of the nurses had good
skill in pretest and majority (74.2%) of nurses had very
good skill in post test. The knowledge posttest mean
and median score (16.32 & 17.00) was higher than the
pretest mean and median score (10.58 & 9.00) which
indicate that the knowledge of the nurses improved after
the teaching programme. The skill posttest mean and
median score (9.38 & 10.00) was higher than the pretest
mean and median score (5.42 & 5.00) which indicate
that the skill of the nurses improved after the teaching
programme. The planned teaching programme on
GCS was effective as the computed ‘paired t’ value for
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knowledge (t = -8.913) and skill (t = -9.36) respectively
and found significant at P>0.05. There was significant
association between the pretest knowledge score and
selected variables such as educational qualification
(ᵡ2=8.345; df=2) and professional qualification ((ᵡ2=7.554;
df=2). There was significant relationship between the
pretest knowledge and pretest skill (r = 0.583; P < 0.05).
This study is similar with a study conducted by
T. Marian, B. Preeti, M. Milka among 55 Nurses
Working in Critical Care Units of KLE Dr. Prabhakar
Kore Hospital and Medical Research Centre, Belgaum,
to find out the effectiveness of a SIM on GCS. The
study revealed that during pre-test, 41(74.55%) of the
staff nurses had average knowledge and 46(83.64%)
had average skill but after the administration of Self
Instructional Module in post-test 38 (69.09%) of staff
nurses had good knowledge and good skill 35(63.64%).
There was significant relationship between the pretest
knowledge and pretest skill (r = 0.583; P < 0.05). which
is similar the finding of the study as the computed paired
.t. test value (40.8) revealed that there was significant
gain in knowledge and skill among staff nurses working
in critical care units after administration of SIM.5
Findings of the present study is supported with
the study done by Ahamed N, Dutta S. to assess the
knowledge and practice among 60 staff nurses regarding
monitoring Glasgow Coma Scale in selected hospital of
Kolkata, West Bengal. The study revealed that the mean
post test knowledge score (16.13) of the participants
was higher than the mean pretest knowledge score 13.28
(0.21,p< 0.20) after their exposure to planned teaching
program. The posttest mean score of practice (45.93)
of staff nurses was higher than mean pretest practice
score 28.88 (8.51, p< 0.001). There was no significant
relationship between pretest knowledge and practice of
staff nurses (‘t’ 0.03, p> 0.05) which is contradicting the
present study finding.6
The findings of the present study were supported
another study done by P. Sonal, H.N. Ravindra which
showed the effectiveness teaching programme regarding
GCS among 50 staff nurses. The study revealed that
the post test mean score among staff nurses knowledge
regarding Glasgow coma scale was 24.3 ± 3.95 higher
than pre test mean score 11.7 ± 3.60 among staff nurses
regarding Glasgow coma scale, the mean posttest
knowledge scores (24.3) was higher than the mean pretest
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knowledge scores (11.7). The computed‘t’ value was
17.02 and significant at P>0.001 level of significance.7

Conclusion
The present study concluded that the Planned
Teaching Programme on Glasgow Coma Scale was
effective as nurses gained higher score of posttest
knowledge and skill than the pretest knowledge and
skill score and also the computed ‘paired t’ test was
significant at 0.05 level of significance.
Ethical Clearance: Prior to the data collection,
permission to conduct the study was taken from the
ethical committee. Written consent from the participants
was taken prior to the data collection.
Conflict of Interest: Nil
Source of Funding: Self

Reference
st

1. Singh V. Textbook of clinical Neuroanatomy. 1 ed.
(2004). London: Elsevier publication. 56-67.
2. K. Ankita. A Study To Assess The Effectiveness
Of A Planned teaching Programme On Glasgow
Coma Scale Of Head Injury Patient In Terms Of
Knowledge And Practice Among Staff Nurses
Working In Intensive Care Units Of Selected
Government Medical College Attached Hospitals
Of Gujarat State. International Journal of Novel
Research in Healthcare and Nursing. 2016;
Vol. 3: 2 (210-211). Available from: www.
noveltyjournals.com
3. Lane PL, Báez AA, Brabson T, Burmeister D.D.
and Kelly JJ. Effectiveness of a Glasgow Coma

Scale instructional video for EMS providers,
Albert Einstein Medical Center, Philadelphia.
Prehosp Disaster Med. 2002; 17(3): 142-6.
4. K. Satish. Effectiveness of Self Instructional
Module (SIM) on Knowledge Regarding Care of
Head Injury Patients among Staff Nurses Working
in Selected Hospitals, Punjab. Int. J. Pharm. Sci.
Rev. Res. 2015; 35(2), Article No. 35( 191-194).
Available from: http://globalresearchonline.net/
journalcontents/v35-2/35.pdf
5. T. Marian, B. Preeti, M. Milka. Effectiveness of
Self Instructional Module on Knowledge and
Skills Regarding Use of Glasgow Coma Scale
in Neurological Assessment of Patients among
Nurses Working in Critical Care Units of KLE Dr.
Prabhakar Kore Hospital and Medical Research
Centre, Belgaum. Journal of Krishna Institute of
Medical Sciences University. 2013; 2 (1).
6. Ahamed N, Dutta S. Effectiveness of Planned
Teaching Program on Nurses Knowledge and
Practice Regarding Glasgow Coma Scale for
Neurological Clients of a Selected Hospital,
Kolkata. Sikkim Manipal University Medical
Journal. 2016; 3(1).
7. P. Sonal, H.N. Ravindra. A Pre-Experimental
Study to Evaluate the Effectiveness of Planned
Teaching Programme Regarding Knowledge of
Glasgow Coma Scale among Staff Nurses Working
in Dhiraj Hospitals Vadodara. International
Journal of Healthcare Sciences. 2015; ISSN 23485728: Vol. 3(1) Page 16. Available from: www.
researchpublish.com

Depression and Cognitive Functions in Elderly:
A Community Based Study in Rural Area of Haryana
Purushottam1, Krishan Kumar2, Vikas3, Lipika Malik3, Ankur Jain4, Priti Singh5, Rajiv Gupta6
Associate Professor, Dept. of Psychiatry, 2Assistant Professor, 3M. Phil Scholar, Dept. of Clinical
Psychology, 4Junior Resident, 5Professor, Dept. of Psychiatry, 6Director-cum CEO,
Institute of Mental Health, IMH, UHS Rohtak

1

ABSTRACT
In India, most of the elderly live in the rural areas and the access to the health care facilities are not up
to the mark. The depressive symptoms at this age sometime can be consider as on “normal” continuum
and can be viewed as normal response to stress/psychosocial stress including age too by this age group,
their family members and even by primary health care providers. There are enormous opportunities for
alleviating depression among old age people if it is diagnosed and managed at early stage. There is scarcity
of literature of community studies about depression among elderly in India. Taking into consideration the
above factors, this study was conducted in a rural area with the objective to study the assess the depression
and cognitive functions in elderly. For this purpose: in the present study, a sample of 20 elderly people who
attended the camp organized by society for rural mental health (SRMH) at rural area of Haryana assessed
on mini mental status examination and geriatric depression rating scale. Pearson r and Independent sample
t-test was applied on obtained data. Results indicate that age was not correlated with depression whereas
significantly negatively correlated -0.61 (p < 0.01) with MMSE score. Therefore one can conclude that late
life depression often leads to cognitive decline which further could be a maintaining factor of depression.
Keywords: Depression, Cognitive Function and Elderly.

Introduction
Late-life depression refers to depressive syndromes
defined in the American Psychiatric Association’s
Diagnostic and Statistical Manual (DSM-IV) and in the
International Classification of Diseases (ICD-10) that begin
in adults elder than 65 years age1. The clinical picture of
depression is different in older patients than younger adults
because older patients with depression had more somatic
complaints. Elderly individuals commonly display major
depressive episodes characterized by hypochondriasis,
low self-esteem, feelings of worthlessness, and selfaccusatory trends with paranoid and suicidal ideation.
Recent epidemiological surveys in India2 have reported the
prevalence rates of LLD to be around 20% to 25%.
Corresponding Author:
Krishan Kumar
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IMH, UHS Rohtak,
Ph. No. 08607494950
Email: keshusony@rediffmail.com

Late Life Depression is also associated with peripheral
body changes and cognitive impairment. Elderly people
not suffering from dementia, with major depression often
have difficulties with concentration, speed of mental
processing, and executive function3-4. The above deficits
improve, but do not completely resolve, after remission of
late-life depression5-7. It is often observed that symptoms
or syndromes of depression often precede cognitive
decline8 and dementia9. Similarity, elderly individuals
who suffer from major depression and cognitive
impairment are likely to develop dementia within a few
years of onset of depression10-11. Several studies have
found that major depression with onset more than 10
years before the diagnosis of dementia12 and lifetime
history of depression13 is associated with increased risk for
Alzheimer’s disease. Therefore one can hypothesize that
depression might increase the risk of cognitive decline
and dementia in some older adults following treatment
response or remission of depressive symptoms.
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In India, most of the elderly live in the rural areas
and the access to the health care facilities are not up to
the mark. The depressive symptoms at this age sometime
can be consider as on “normal” continuum and can
be viewed as normal response to stress/psychosocial
stress including age too by this age group, their family
members and even by primary health care providers.
There are enormous opportunities for alleviating
depression among old age people if it is diagnosed and
managed at early stage14. There is scarcity of literature
of community studies about depression among elderly in
India. Taking into consideration the above factors, this
study was conducted in a rural area with the objective to
study the depression and cognitive functions in elderly.

Methodology
The present study was conducted at a community
camp at rural area of Haryana. The camp was organized
by society for rural mental health (SRMH). In the present
study a sample of 20 elderly people above the age of 50
years, who attended the camp were taken. All patients
were male with a mean age of 60.20 ±6.14. Patients who
were taking any substance were excluded.

Tools
1. Mini Mental State Exam15 (MMSE; Folstein,
Folstein, & McHugh, 1975): It is a 30-item
cognitive screening measure that assesses
orientation, attention, language, and construction.
It has been used to detect cognitive changes an
individual over the course of treatment in patients
with dementia and other organic disorders.
2. Geriatric Depression Scale16 (GDS) (Yesavage
& Sheikh, 1986): The Geriatric Depression Scale
(GDS) is a self-report measure of depression in
older adults. The participants respond in a “Yes/
No” format. The GDS was originally developed
as a 30-item instrument. Later a 15-item version
was developed. The shortened form of the test is
comprised of 15 items chosen from the Geriatric

Depression Scale-Long Form (GDS-L). This form
can be completed in approximately 5 to 7 minutes,
making it easy for people who are easily fatigued
or are limited in their ability to concentrate for
longer periods of time. Shorter 10, 4, and 1-item
versions also have been developed.
Procedure: All the subjects who attended the camp and
above 50 years of age were included in the study. At first
investigator introduced himself and subjects were told
in advance about the possible time involved in the study
and only volunteer subjects who gave consent were
taken in the present study. The selected subjects were
assessed on mini mental status examination and geriatric
depression rating scale.
Data Interpretation: The obtained data was subjected
to a number of statistical analyses pertinent to research
objectives of the study. The analysis included correlation
(Pearson r) between age, depression and MMSE score
and Independent sample t-test which analyzed MMSE
score between depressed and non-depressed elderly.

Results
Table 1: Correlation among age, depression and
MMSE score in elderly (N = 20).
Variable
Age
Depression
MMSE Score

Age
-

Depression
0.25
-

MMSE Score
-0.61**
-0.74***
-

***Significance at 0.001 level
**Significance at 0.01 level
Table 1: Shows the correlation among age, depression
and MMSE score in elderly. A perusal of table shows
that age was not correlated with depression whereas
significantly negatively correlated -0.61 (p < 0.01) with
MMSE score. When scores of depression and MMSE were
correlated it was found that depression was significantly
negatively correlated with -0.74 (p < 0.001) MMSE score.

Table 2: Comparison of MMSE Score between depressed and non-depressed elderly based on Geriatric
Depression Scale (Independent sample t-test).
Variables
MMSE Score

Elderly Individuals
Depressed (N = 09) Mean ± SD Non-Depressed (N = 11) Mean ± SD
23.90 ± 2.30
21.00 ± 1.65

** Significance at 0.01 level (2-tailed).

tvalue

df

3.17

18 0.005**

p

International Journal of Nursing Education, April-June 2018, Vol.10, No. 2

Table 2: Shows the comparison of MMSE Score
between depressed and non-depressed elderly based
on Geriatric Depression Scale. Elderly individual with
depression had significantly higher score (p < 0.01) of
MMSE than non-depressed elderly.

Discussion
The main aim of the present study was to assess the
depression and cognitive functions in elderly. For this
purpose 20 elderly individual who attended the camp
organized by society for rural mental health (SRMH)
were assessed on MMSE and depression.
Results of the present study indicate that age was
not correlated with depression whereas significantly
negatively correlated -0.61 (p < 0.01) with MMSE
score. It indicates that with the increase of age person is
more likely to have depression and decline of cognitive
functions. So one can hypothesized that elder individual
are more prone to depression and cognitive decline.
Similar to our results Crum, Anthony, Bassett
and Folstein (1993),17 conducted a population based
distribution of Mini-Mental State Examination (MMSE)
scores by age and educational level. Their results
indicated that The MMSE scores were related to both age
and educational level. There was an inverse relationship
between MMSE scores and age.
When scores of depression and MMSE were
correlated it was found that depression was significantly
negatively correlated with -0.74 (p < 0.001) MMSE
score. It indicates that depression and cognitive functions
are negatively correlated which means that with the
increase of depressive features patients are more likely
to have declined in cognitive functions and vice versa.
Our results also indicate that when MMSE Score were
compared between depressed and non-depressed elderly
based on Geriatric Depression Scale. Elderly individual
with depression had significantly higher score (p < 0.01)
of MMSE than non-depressed elderly.
Our results are consistent with previous literature
which revealed that elderly people not suffering
from dementia but with major depression often
have difficulties with concentration, speed of mental
processing, and executive function3. Later on Butters
propose a model which is based on findings that late
life depression is linked with both chronic elevation of
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adrenal glucocorticoid production and cerebrovascular
disease (CVD). These factors combined may lead to
hippocampal atrophy and generalized ischemia which
further leads to cognitive decline leading to further
maintenance or causation of subsequent depressive
episodes. So one can conclude that late life depression
often leads to cognitive decline which further could be a
maintaining factor of depression.
From the results of our study we very much agree that
our study lacks generalizability as the sample size was
small and present study was conducted at a community
camp of rural Haryana where most of the population is
not literate which can be confounding factor as we did
not incorporate education level in our study.
Conflict of Interest: Nil
Source of Funding: Self
Ethical Clearance: There is no need of ethical clearance
as the present study focused only on psychological
variables and no active intervention was given to the
participants included in the present study.
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ABSTRACT
Attention Deficit Hyperactivity Disorder is a prevalent neurobehavioral disorder of childhood that affects
scholastic skills, self-esteem and social functioning of school-age children. The objective were (i) to assess
the level of social skills and self-esteem of school children with Attention Deficit Hyperactivity Disorder and
(ii) to associate social skills and self-esteem with their selected demographic variables. Quantitative research
approach utilizing non-experimental descriptive research design was adopted. The study was conducted in
the selected Government, Matriculation and Public Schools. The samples were 140 school children aged 811 years utilizing purposive sampling technique. Social competence scale and Metcalfe behavioral checklist
of self-esteem were the tools in the study. The analysis revealed 57.1 %( 80) children to have moderate
social skills, 41.4 %( 58) have mild social skills, 1.4 % (2) have poor social skills and none have adequate
social skills. With regards to self-esteem 64.3 % (90) of children have low self-esteem, 35.7% (50) have
middle self-esteem and none have high self-esteem. The mean score for social skills was 54.24 and standard
deviation 10.05 and for self-esteem the mean score and standard deviation was found to be 45 and 9.38. Type
of caregiver and treatment underwent was associated with social skills and in self-esteem, religion and type
of caregiver was associated.
Keywords: social skills, self-esteem, attention deficit hyperactivity disorder, school children

INTRODUCTION
Children with disabilities comprise nearly 5-8
percent of the Indian population. The World Health
Organization (2010)1 estimates that, in India, 2.5%6.88% of children has developmental disabilities.
ADHD is the most common neuro behavioral disorder
of the childhood and can continue through adolescence
and adult hood.
Attention deficit hyperactivity disorder (ADHD) is a
chronic debilitating illness with onset in early childhood.
The characteristic features of ADHD are hyperactivity,
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impulsiveness and inattention and the children suffer at
home, school and society. Visser, S.N., Danielson, M.L.,
Bitsko, R.H., Holbrook, J.R., Kogan, M.D., Ghandour,
R.M., Perou, R. and Blumberg, S.J., (2014)2 estimated
5.1 million children (8.8% or 1 in 11 of this age group
4-17 years) to have a current diagnosis of ADHD with
6.8% of children ages 4-10, 11.4% of children ages 1114 and 10.2% of children ages 15-17 .The average age
of current ADHD diagnosis was 6.2 years. Anshuman
Naik, Shashikala Patel, Biswas D.A., (2016)3 identified
ADHD among school going children in a part of rural
India with Vanderbilt Attention Deficit Hyperactive
Diagnostic Teacher Rating Scale. The prevalence rate of
ADHD was found to be 3.66 %
ADHD is the most commonly diagnosed childhood
disorder. It mostly affects the academic skills, social
skills and self-esteem of school aged children. Children
with ADHD have problems in interacting with others
and often are insecure. The behavior of the children
are disruptive and unpredictable affecting their social
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skills and they are prone to develop low self-esteem.
The social skills and self-esteem in children with ADHD
affect their academic and social functioning. Children
with ADHD are often restricted to self or too hyperactive
and uncontrollable. They often are ignored by their peers
and feel lonely which in turn affects their self-esteem.
School is a place that fosters a child’s psychological
growth and development. Issues related to competence
of the child makes the child prone to develop violent
behavior towards others. Since the child with ADHD
exhibits highly disruptive behavior they lack support
from the school and the society. They are often
ignored by others. Children also exhibit poor academic
performance, poor self-esteem, issues in forming and
maintaining relationships with family members and
peers. These children are often put into situation that
affects their self-perception. They are often explosive
and at times shy and becomes more conscious to their
surroundings.
Haas, S.M., Waschbusch, D.A., King, S. and Walsh,
T.M., (2015)4 assessed the attributional styles and selfcompetence in children with conduct problems and
ADHD. 72 elementary school children participated in
the study. The study assessed the self-perceptions and
attributions by providing them with positive and negative
social situations. The mean of the elementary schoolaged children is 9.72 and standard deviation is 1.65. The
children with ADHD had lower global self-worth but
high perceived self-competence
Mazzone, L., Postorino, V., Reale, L., Guarnera, M.,
Mannino, V., Armando, M., Fatta, L., De Peppo, L. and
Vicari, S., (2013)5 reviewed the association between selfesteem and ADHD. Self-esteem of children with ADHD
were assessed using the Self-esteem Multidimensional
Test (TMA). The study findings revealed low self-esteem
in study group than in the controls. The children with no
drugs (47.1) and drug-treated (44.1%) had significantly
higher pathological range than the control group children
(8.8%).The study concluded stating the lower self-esteem
profile to be common in children with ADHD
The current study aims at assessing the social skills
and self-esteem in primary school children with ADHD.
The objectives of the study were (i) assess the level of
social skills and self-esteem of school children with
ADHD and (ii) to associate social skills and self-esteem
with their selected demographic variables. There is a
need for early identifying of these issues in school age
children as it affects the academic, family and the social

function of the child. Therefore this study necessitates
the need to determine social skills and self-esteem of
children with ADHD

MATERIALS AND METHOD
Quantitative research approach utilizing non –
experimental descriptive research design was used
in this study. The study was conducted in the selected
schools of Kancheepuram district. 140 children based
on DSM V diagnostic criteria for ADHD were selected
based on Purposive sampling technique. Demographic
variables were assessed with structured Questionaire.
Social skills were Social Competence Scale and selfesteem with Metcalfe behavioral check list of selfesteem. Permission was obtained from the institutional
ethical committee. Prior to the data collection formal
permissions were obtained from the schools. Informed
consent was obtained from parents and from the children
child assent was sought
Screened ADHD children from the selected
Government, Matriculation and Public schools were
selected. There were140 samples who fulfilled the
inclusion criteria. The parents were explained of the
data collection period. The demographic variables were
collected based on interview with parents. The teachers
were asked to complete the Social competence scale
and the Metcalfe behavioral check list of self-esteem
for children aged 8 to 11 years of age. Descriptive and
inferential statistics were used to analyze the data.

RESULTS
Table 1: Assessment of social skills and self-esteem
of children with ADHD at selected schools
Social skills
Social skills
Poor social skills.
(0-25)
Mild social skills.
(26-50)
Moderate social skills
(51-75)
Adequate social skills
(76-100)

Frequency

Percentage
(%)

2

1.4

55

39.28

83

59.28

0

0
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Table 2: Assessment of self-esteem of children with
ADHD at selected schools Self-esteem
Self-esteem
Low self-esteem.
(0-40)
medium self-esteem
(41-80)
high self-esteem
(81-120)

Frequency

Percentage
(%)

63

45

77

55

0

0

Based on the Pearson Correlation Coefficient the
value of R is 0.908. This is a strong positive correlation,
which means that high X variable scores go with high Y
variable scores (and vice versa).
r = ∑((X - My)(Y - Mx))/√((SSx)(SSy))
r = 11906.757/√((14055.743)(12234.993)) = 0.908

Discussion
The first objective was to assess the social skills and
self-esteem of children with ADHD: Assessment of
social skills revealed that majority 59.28 % (83) children
had moderate social skills, 39.28% (55) had mild social
skills, 1.4 % (2) had moderate social skills and none had
adequate social skills. The mean score of social skills
was 54.24 and standard deviation 10.05.The results were
supported by a study conducted by Qian, Y., Chen, M.,
Shuai, L., Cao, Q.J., Yang, L. and Wang, Y.F., (2017)6
conducted a study to evaluate the effectiveness of skill
training program for school-aged children with ADHD.
The tool used in the study was Behavior Rating Inventory
of Executive Function (BRIEF). The social skills prior
to the intervention was in study group 135.89 ± 16.80
and in control group it was 146.09 ± 23.92, P = 0.04
Assessment of the self-esteem reveals that 55 %
(77) of children had medium self-esteem, 45% (63) had
low self-esteem and none of them had high self-esteem.
The mean score of self-esteem was 45 and standard
deviation 9.38. Most of them had medium self-esteem
and it varied from person to person. The results were
also in accordance with the study conducted by Kita,
Y. and Inoue, Y., (2017)7 conducted a study to assess
the impact of attention-deficit hyperactivity disorder
and oppositional defiant disorder on self-esteem and
self-perception. Self-reported scales were used to
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measure Self-esteem and depressive symptoms in 564
early adolescents. The study findings revealed that
inattentive symptoms of ADHD decreased self-esteem
and hyperactive-impulsive symptoms affected selfperception.
The second objective was to find out the association
between social skills and self-esteem with their
selected demographic variables: The analysis
reveals that there was a significant association with the
demographic variables such as type of caregiver and
treatment underwent at p<0.05 with chi square values
0.000 and 0.009 for social skills. There is no significant
association with respect to other demographic variables.
Sürig, L., Purper-Ouakil, D., (2016)8 assessed the
effects of treatment on ADHD. Children with ADHD face
problems at schools and in their social life that in turn
affects their self-esteem. Poor self-esteem is associated
with the failure to seek treatment. The study concluded
with the need for prompt treatments to improve selfesteem of children with ADHD.
The analysis reveals that there was a significant
association with the demographic variables such as
religion and type of care giver at p<0.05 with chi
square values 0.018 and 0.008 for self-esteem. There
is no significant association with respect to other
demographic variables. Social skills and self-esteem are
to be intervened in school aged children with ADHD.
Tse, M., (2012)9 conducted a study to assess social
skills and self-esteem of students with ADHD. Social
Interaction Anxiety Scale Survey Schedule and the
Rosenberg Self-Esteem Scale questionnaire was adopted
for ADHD students and non-ADHD students. The
results indicated significant with F (2, 85) = 37.19, p=
.001. The ADHD group had social skills (M= 1.90) as
compared to the non-ADHD group (M= 0.83) and was
significant at t= 8.56, at p= .001 .The ADHD group had
lower scores (M= 2.90) as compared to the non-ADHD
group (M= 3.14) which was significant with t value 2.40
at p= .02

CONCLUSION
ADHD is the common child mental health disorders
now a days. There is a need for creating more awareness
to the public on the issues faced by children with
ADHD. This study assessed the social skills and self-
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esteem of children with ADHD. The results concluded
that children with ADHD had socialization difficulties
and were with low self-esteem. The study necessitates
the need for planning interventions to improve social
skills and self-esteem. The study also warns the issues of
children with ADHD.

IMPLICATIONS
zz Nurses play a vital role in health promotion by
creating awareness on ADHD and should develop
skill in identifying problems of social skills and selfesteem
zz Health care administrator can make recommendations
in creating policies and plans in providing education
to the parents and teachers for improving their social
skills and self-esteem in children with ADHD.
zz Researchers can conduct research at various settings
to generalize the data related to ADHD children
Conflict of Interest: Declared none
Source of Funding: Self-funded
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Abstract
Background: The World Health Organization (WHO) presumes COPD to be the third most cause of death
in the world.
Objectives: (1) to assess the quality of life of COPD patients (2) to determine the effectiveness of Pranayama’s
on quality of life among the COPD patients and (3) to find association of impact of pranayama on quality
of life with their socio demographic characteristics.
Material and Methods: Thirty COPD patients in the age group of above 30 years were studied. They were
assessed for the quality of life by St Georges Respiratory Questionnaire on first week of admission followed
by the implementation of Pranayama training (Ohm Chanting, Surya Bedhana, Anilom Vilom ,Ujjai Pranayam
and Bhramari Pranayam) every four hourly twice in day till discharge. Follow –up home visit was conducted
for every 15 days for three months. The post test assessment of quality of life was carried out after three month
of intervention.The data were analyzed with descriptive and inferential statistics wherever required.
Results: The Quality of Life by using St George’s Respiratory Questionnaire (SGRQ) shows that there was
statistically significant decrease in the symptoms score (from 70 ±2.5 to 64±2.5, p=0.03), activity score
(from 60±2.1 to 50±1.7, p<0.005),impact score from 51±2.3 to 38±1.6,p,0.008) and total score (from 51±2.2
to 4±2.3 ,p=0.02) in study group but not in control group.No significant association found between control
and study group in respect of demographic characteristics (p>0.05) No significant association found between
control and study group in respect of demographic characteristics (p>0.05) .By applying Chi-Square test
there is a significant association between demographic characteristics namely; History of exposure to smoke,
Duration of exposure to pollutants, Duration of Illness and Control and Study group (p<0.05) and remaining
characteristics are not significant (p>0.05)
Conclusion: The study findings shows that the Pranayama (Yogic Breathing ) has an overall positive effect
on improvement of quality of life of COPD patients.
Keywords: Impact ,Pranayama, Quality of Life and Chronic Obstructive Pulmonary Disease
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Chronic obstructive pulmonary disease (COPD) is
an important cause of morbidity and mortality and poses
a major public health problem.[1] COPD is characterized
by irreversible airflow obstruction, a gradual decline in
lung function, loss of lung tissue, reduced quality of life,
and high rates of mortality[2].By 2020, COPD is predicted
to rank as the third leading cause of death worldwide,
whereas its social burden will rank fifth [1-3].
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A number of clinical trials have suggested that yoga
training may improve the pulmonary function of patients
with COPD, but the quality of these studies have not been
evaluated systematically. [5-6]Researchers demonstrated
that the Pranayama’s, showed improvement of lung
function parameters, improvement in the exercise
tolerance, symptoms score, their usual activity and
reduction on the impact of disease on their lives.[7]

the body from the nose. e)In Bhramari Pranayama the
exhalation sound is very resembles to the humming sound
of a bee, by this it is named as Bhramari pranayama.
In this respiration process, your lips are purported to be
shut, and you’re purported to gently and swimmingly
build a sound sort of a buzzing bee in your throat. The
patients were made to practice the Pranayama’s every
four hourly two sessions each till they were discharged
from the hospital; follow up home visit was conducted
every 15 days till three months. Post-test was conducted
for both the group after 3 month of implementing
Pranayama programme. Four patients were dropped
out from the study due to severity of disease and two
patients migrated to different districts.

Methodology

Results

The Quasi - experimental study, pre test post test
design with control group approach were used. The
present study was conducted in 30 COPD patients at
medical wards of Pravara Rural Hospital, Loni (Bk). The
patients who are above 30 years of age, able to follow
and practice Pranayama’s and willing to participate were
included in the study. The Clients having Co-Morbid
Illness like Cancer, Heart Failure, Ischemic heart disease,
Psychiatric and Neurological disease and Unable to
follow the Pranayama training were excluded in the
study. The subjects were selected by non probability;
purposive sampling method.Formal
permission
was obtained from concerned authority Medical
Superintendent, Head of Department of Medicine and
Chest Physician. The study proposal was reviewed and
approved by the Research Ethical Committee, Subjects
was selected according to the selection criteria and
assured the confidentiality of the sample The tool were
self administered questionnaire Socio Demographic
Profile of COPD , Clinical Characteristics of COPD
,Pulmonary Function Test, Observational Checklist for
Exercise and Quality of Life by St George’s Respiratory
Questionnaire .Pre test conducted on the first week of
hospitalization to both study and control group. Subjects
in the study group were trained for the following
pranayama training -a). Om Chanting b)Anilom Vimon
– Breathing through left nostril and exhale through right
and alternative nostrils c) Surya bhedana – inhalation
only with right nostril and exhalation via left nostril,
d).Ujjai Pranayama–Ujjayi breath is also known as a
diaphragmatic breath. In a normal breathing, diaphragm
flexes but not the rib cage. And in the final stage the air
moves to the upper chest and throat and it comes out of

Findings related to socio demographic profile of
COPD patients: Majority 14(93.33%) of the subjects
were passive smokers in study group and 5(33.3%)
females were exposed to biomass fuel. Highest 6(40%)
of the subjects smoke above one packet per day and
2(13.3%) had below one packet per day in control
group. Maximum8(53.4%) had allergy due to dust in
study group and 5(33.33%) due to pollens in control
group. Majority 7(46.7%) of the subjects had exposure
to allergens above 5 years in study group and in control
group. Most of the subjects 4(26.7%) had duration of
illness below one year and 5(33.33%) In control group.
Majority 100% of the subjects did suffer from co-morbid
illness.Maximum7(46.6%) had regular treatment in
study group and 10(66.7%) were not taking regular
medication in control group. Majority (7(46.7%) of
the subjects in control had allopathy treatment and
5(33.33%) had homeopathic treatment.

Yoga originated in ancient India, and may denote the
union between the individual self and the transcendental
self. The body’s organs and systems are cleansed
through asanas (postures) and pranayama (controlling
the breath).[4]

In the pre-test(before breathing exercises),
Pulmonary function was assessed the overall mean FEV1
is almost (0.11±0.42) in study group and control group
(0.03±0.22) . There was a decline of 0.70±0.07litres in
FVC in study group and similar decline of (0.22±0.11).
FEV1 /FVC ratio increased 2.8±9.5% and control group
decline (0.55±3.85%).This changes found to statistically
significant(p=0.2666) when compared with study and
control group.
Findings related Effect of Pranayama on quality of
life among COPD patients: Assessment of QOL by
using St George’s Respiratory Questionnaire shows
that there was statistically significant decrease in the
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ABSTRACT
Introduction: Becoming pregnant is happiest moment of women life. Until recently, the fetus was viewed
legally as a non person. The fetus is increasingly viewed as a client separate from mother, although well
being of fetus involves the mother. So, women needs to be strongly motivated to protect the health and well
being of fetus. It should be focused on women’s prior knowledge and use of fetal well being assessment
methods, the week of gestation, communication and ability to understand. So, women should know the
method of fetal wellbeing assessment, reasons for assessment and method of record keeping
Aim of the Study: The aim of the study is to assess knowledge regarding fetal well being among primigravidae
women.
Material & Methods: A quantitative approach with descriptive research design was adopted. By Convenient
sampling technique 200 primigravidae women were selected who were attending the antenatal clinic at Civil
Hospital Roopnagar. Data was collected by structured interview schedule. Analysis of data was done using
descriptive and inferential statistics.
Results: Analysis of the data revealed that 86.5% subjects had moderate knowledge related to fetal well
being, where as 10% subjects had inadequate knowledge and only 3.5% subjects had adequate knowledge.
The relationship or knowledge of the subject and their socio-demographic variables (age, educational status,
family monthly income) was found to be significant (p<0.05).
Conclusion: It shows that strong need of creating awareness and providing knowledge related to fetal well
being among Primigravidae women.
Keywords: Knowledge, Fetal Well Being.

INTRODUCTION & BACKGROUND OF
THE STUDY
Pregnancy is considered a precious event in every
woman’s life. It is filled with happiness, joy and surprises.
All parents hope for a healthy baby, but may sometimes
become sorrowful when danger sets in either to the
mother or to the fetus. Pregnancy links mother and fetus
together and is the basis for regenerating the generation.1
Corresponding Author:
Ms. Sona
Vill. Gehra, P.O Tihra, Tehsil Sarkaghat,
Distt Mandi, H.P.-175026
Mobile No.: 9459423270
Email: Sonaverma1990@gmail.com

Fetal period begins at 8th week following ovulation
or 10 weeks after the onset of the last menstrual
period and ends at delivery. At 8th week embryo can
be recognized as human one and measures about 4 cm.
When a woman is pregnant, she worries about baby’s
health that’s perfectly normal and natural.2
The incidence of perinatal mortality accounts
for about 90% of all fetal and infant mortality in the
developed countries. The perinatal mortality rate in
India in the year 2006 was about 37/1000 total births,
with about 41 for rural areas and 24 for urban areas. In
Karnataka total perinatal mortality rate is estimated to be
about 34/1000 total births, with about 42 for rural areas
and 80 for the urban areas.3
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During the past decade there has been a significant
improvement in obstetrics in achieving the antenatal
surveillance of high risk pregnancy. Since more than
75% of fetal death occurs in the antepartum period it is
obvious that limiting fetal surveillance to intrapartum
period will not achieve optimal perinatal outcome. To
be clinically useful ante partum test should be readily
available, easy to perform, consistently reproducible,
cost effective, easy to interpret and reliable. So that
appropriate interventions can be undertaken when
necessary. Assessing of fetal well being by monitoring
fetal movement count by antenatal mothers fulfils all the
above criteria.4
Fetal well being measures are essential to predict pre
term labour, reduce still births and diagnose congenital
anomalies, etc. Many of the diagnostic measures are
completed on an outpatient basis. Nurse plays a vital
role in assessing their knowledge about these measures
and their importance and also in providing information
about it to them.5
Some of these tests pose risk to the fetus and possibly
to the pregnant women therefore nurse should know
about the accuracy and applicability of these tests and
also must be certain that the advantages outweigh the
potential risk and added expense. Hence the researcher
felt that there is need for primigravidae women to have an
adequate, up to date, knowledge based on technological
advancement regarding fetal wellbeing.

OBJECTIVES OF THE STUDY
1. To assess the knowledge regarding fetal well
being among primigravidae women.

MATERIAL AND METHODS
In present study, a quantitative approach with
descriptive research design was adopted. By Convenient
sampling technique 200 primigravidae women were
selected who were attending the antenatal clinic at Civil
Hospital Roopnagar. Data was collected by structured
interview schedule used in the study. Analysis of data
was done using descriptive and inferential statistics. A
study was conducted in the month of February 2015.
Formal written permission was obtained from the
Senior Medical Officer, Civil Hospital Roopnagar After
discussing the purpose and objectives of the study.
Analysis and interpretation of data was done according
to objectives of the study by using descriptive and
inferential statistics.

ETHICAL CONSIDERATION
Written permission was taken from institutional
Ethical committee, Principal, Saraswati Nursing Institute,
Senior Medical Officer, CHC, Kurali and Senior Medical
Officer, Civil Hospital Roopnagar. Informed consent was
also taken from each study subject and confidentiality of
responses was ensured/ maintained.

RESULTS
Table 1: Distribution of subjects according to their
Socio-Demographic variables N = 200
Sr. No.
1.

2. To find association of knowledge with selected
demographic variables.
3. To develop a pamphlet on fetal well being.

ASSUMPTION

2.

1. Primigravidae women possess some knowledge
regarding fetal well being.
2. Information pamphlet regarding fetal well being
during intra uterine life of fetus will help the
primigravidae women to know and identify earlier
deviation from normal to abnormal.

3.

Socio-Demographic
n
variables
Age (in years)
18-20 years
33
21-23 years
95
24-26 years
66
27-29 years
6
Gestational age (in weeks)
7-16
37
17-26
82
27-37
81
Educational status
Graduate and above
50
Upto secondary
119
No formal education
31

%
16.50
47.50
33.00
03.00
18.50
41.00
40.50
25.00
59.50
15.50
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Contd…

Contd…
4.

5.

6.

7.

8.

Occupation
Government job
03
Private job
12
Self-employed/
13
business
Housewife
172
Family Monthly Income (Rs)
Upto 10,000
84
10,000-20,000
84
20,000-30,000
22
More than 30,000
10
Religion
Hindu
86
Sikh
110
Muslim
04
Type of family
Nuclear
52
Joint
148
Area of Living
Urban
51
Rural
149

9.
1.50
6.00
6.50
86.00
42.00
42.00
11.00
05.00
43.00
55.00
02.00
26.00
74.00
25.50
74.50

10.

Pregnancy
Planned
88
44.4
Unplanned
111
55.5
Any complication during Pregnancy
Yes
02
1
No
198
99

Table 2: Distribution of primigravidae women
according to level of knowledge N = 200
Category

n

%

Adequate knowledge
(more than 70% score)
Moderate knowledge
(50-70% score)
Inadequate knowledge
(less than 50% score)

7

03.50

173

86.50

20

10.00

Total

200

100%

Indicates that maximum 86.5% primigravidae
women had moderate knowledge related to fetal well
being and only 3.5% subjects had adequate knowledge
whereas 10% women had inadequate knowledge.

Table 3: Association of Knowledge with selected Demographic variables N = 200
Sr.
No.
1.

2.

3.

4.

Socio-demographic
variables
Age (In Years)
18-20years
21-23 years
24-26years
27-29years
Gestational age (In Weeks)
07-16 weeks
17-26 weeks
27-37 weeks
Educational status
Graduate and above
Upto secondary
No Formal Education
Occupation
Government job
Private job
Self-employed/business
Housewife

n

Mean
Knowledge

Calculated Chi
square value (ᵡ2)

df and p value

33
95
66
06

16.33 ± 02.94
17.27 ± 02.06
18.51 ± 02.14
19.16 ± 02.22

09.35*

df = 3, p<0.05

37
82
81

17.16 ± 02.66
17.58 ± 02.53
17.87 ± 01.98

01.39NS

df = 2, p>0.05

50
119
31

19.04 ± 02.15
17.23 ± 02.01
16.51 ± 03.10

20.47*

df = 2, P<0.05

3
12
13
172

17.00 ± 01.00
18.75 ± 02.13
17.23 ± 01.73
17.52 ± 02.42

03.57NS

df = 3, p>0.05
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Contd…
5.

6.

7.
8.
9.
10.

Family Monthly Income (Rs)
Upto 10,000
84
10,000-20,000
84
20,000-30,000
22
More than 30,000
10
Religion
Hindu
86
Sikh
110
Muslim
4
Type of family
Nuclear
52
Joint
148
Area of Living
Urban
51
Rural
149
Pregnancy
Planned
89
Unplanned
111
Any complication during Pregnancy
Yes
02
No
198

There is a significant association between the
demographic variables such as age, educational
status and family income (p<0.05) and no significant
association between demographic variables such as
gestational age, occupation, religion, type of family,
area of living, pregnancy and any complication during
pregnancy (p>0.05).
Table 4: Mean percentage score of knowledge of
subjects regarding Fetal well being: N = 200
n
200

Mean score
17.79

% of Mean score
59.3

The above Table mean percentage knowledge of
subjects is 59.3 % regarding Fetal well being.

DISSCUSSION
The results revealed that maximum 86.5%
primigravidae women had moderate knowledge related
to fetal well being and only 3.5% subjects had adequate
knowledge whereas 10% women had inadequate
knowledge. The relationship or knowledge of the
subject and their socio-demographic variables (age,
educational status, family monthly income) was found
to be significant (p<0.05).

17.02 ± 02.45
17.75 ± 02.32
18.68 ± 02.05
18.3 ± 02.86

10.16*

df = 3, P<0.05

17.30 ± 02.26
17.74 ± 02.51
16.25 ± 03.30

01.92NS

df = 2, p>0.05

16.76 ± 02.56
17.87 ± 02.27

03.78NS

df = 1, p>0.05

17.98 ± 02.14
17.44 ± 02.41

02.87NS

df = 1, p>0.05

17.94 ± 02.41
17.27 ± 02.33

02.46NS

df = 1, p>0.05

19.5 ± 02.12
17.56 ± 02.38

01.68NS

df = 1, p>0.05

providing knowledge related to fetal well being among
primigravidae women.
Conflict of Interest: Nil
Source of Funding: Self
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ABSTRACT
Thalassemia, the burden of inherited disorders of hemoglobin, the commonest group of single gene
disorders in India is huge. A recent survey by Indian Council of Medical Research (ICMR) 10 reveals 9 of
every 100 people in Kolkata are affected by thalassemia, a figure alarmingly high as compared to other
major metros. According to ICMR, lack of awareness is the main reason for the high figure in Kolkata.
Only education can reduce this barrier. So, this research was conducted to evaluate the effectiveness
the awareness programme on knowledge and their motivation to screen the status regarding thalassemia
among adolescent students. A pre-experimental study was conducted and the design used one group pre-test
post-test. Non probability convenient sampling technique was used to select class IX & X students. Two
hundred students were selected by total enumeration technique. A valid and reliable structured knowledge
questionnaire and HPLC Test was used to collect data. The findings of the study revealed that majority of
the subjects are within 14-15 years, 55% were male and rest 45% were female. 71% students were unknown
to the term Thalassemia. Only 1% (2) had affected family member & relatives. There is a significant
difference between mean pre-test and post-test knowledge score [t=47 “t” df(199)= 1.97; p<0.05]. The
majority of the students (95%) agreed for thalassemia screening. Report of thalassemia screening showed
11% were thalassemia carrier. There was deficiency in knowledge regarding thalassemia among adolescent
students. The awareness programme was effective in improving knowledge of adolescent students regarding
thalssemia and to motivate them for screening.
Keywords: Thalassemia, awareness programme, effectiveness, selected factors

Introduction
Thalassemia is the name of a group of genetic
inherited disorders of the blood1. More specifically, it is
a disorder of the haemoglobin molecule inside the red
blood cells. It is an inherited genetic disease, i.e. a disease
that is passed from parents to children through the genes.
Thalassemia is the most common single gene disorder in
our country.2 In fact thalassemia has emerged as a huge
public health problem worldwide.2 Increase in survival
of patients with this disorder has led to more prevalence
of this disease. It has been estimated that more than thirty
million people 3 carry the defective gene and over nine
thousand thalassemic children are born yearly in India.
Prevalence of thalassemic trait in India is 3% in general

population4 but among certain communities and religions
like Punjabis, sindhis, Bengalis, jams and Muslims, the
incidence of thalassemic trait ranges between 8-15%5,
The greater frequency of carriers for thalassemia has
been reported in Northern, Western and Eastern parts
of India. The highest frequency of thalassemia trait is
reported in Gujarat (10.0 to 15.0%) followed by Calcutta
(10.2%), Punjab (6.5%), Delhi (5.5%), Tamil Nadu
(4.0%), Bengal (3.5%), Mumbai (2.6%), Maharashtra
(1.9%) and Kerala (0.6%) (Verma , 2000). There being
no positive cure for thalassemia, the case management
depends solely on palliative repeated blood transfusion;
thus imposing a huge burden on the health care system
and on the financial status of the affected families.
Though efforts for prevention of the disease are going

International Journal of Nursing Education, April-June 2018, Vol.10, No. 2

on since several years in different regions of the country.
The most effective approach is to reduce the burden on
the society and reduce the disease incidence is through
implementation of a carrier-screening programme before
marriage.1

Objectives
1. To prepare and validate awareness programme on
thalassemia.
2. To assess the knowledge on thalassemia before
and after giving awareness programme.
3. To evaluate the effectiveness of awareness
programme on thalassemia among adolescent
students.
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4. To assess the association between pre test
knowledge and some associated factors in terms of
zz Age
zz sex
zz Family history of thalassemia
zz Mass media exposure
5. To identify status of thalassemia after screening.

Material and Methods
A pre-experimental study was conducted. Non
probability convenient sampling technique was used
to select class IX & X and two hundred adolescent
students. The study was conducted at Shyampur High
School, Shyampur, District- Howrah, West Bengal.

Table 1: schematic representation of data collection tools & techniques.
Sl. No.
1.

2.

VARIABLE
SECTION A
Personal data: Age, family history, mass
media exposure.
SECTION B
knowledge regarding the awareness
programme on thalassemia
Thalassemia Screening
By HPLC Method.

The reliability of the tool was established by using
test-retest technique. The reliability coefficient of testretest was found to be 0.98.
The final data collection procedure was done on
18.9.14 & 25.9.14. Administrative permission was
taken from Ethical committee, School Inspector, Head
Master of Shyampur High School, Shyampur, Howrah
and parents of adolescent students. The purpose of the
study and the required nature of co-operation were
explained to the participants before conducting the
study. All students of class IX and X were selected by
total enumeration technique. At first self introduction
was given and then rapport was established with the
respondent. Formal permission was obtained from
200 respondents. The participants were assured
to maintain the confidentiality concerning their
responses. Separate code numbers were used for
each respondent. Pre-testing of the respondent to
assess knowledge on thalassemia among adolescent
students was done on day 1. After pre-testing,
awareness programme was administered on the
same respondents in one classroom. Post-test of the
same respondents to assess the knowledge regarding

TOOLS
Structured
knowledge
questionnaire
Structured
knowledge
questionnaire

TECHNIQUE

NO. OF ITEMS

Questioning

5

Questioning

30

thalassemia was done through the administration of
the same tool on day 7. Formal permission was taken
from respondents who were interested in screening
test. For thalassemia screening blood sample drawn
from 189 respondents on day7. Data were collected,
compiled and statistically analyzed on selected
parameters based on objectives of the study

Results
N = 200

Fig. 1: Bar diagram showing percentage distribution
of subjects according to different age group.
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The majority of the subjects (63%) are within age
14-15 years where only 8% are in below 14 years.

Out of 200 subjects, 55% are male and rest 45% is
female.
71% subjects unknown to the term thalassemia.
29% subjects knows the term thalassemia, Out of these
students, only 36% students heard the term thalassemia
from their family member, 21% students heard from
electronic media & printed material and 43% students
heard from their text book.

N = 200
Fig. 2: Bar diagram showing percentage distribution
of subjects of different sex

The majority of the subjects (99%) have no effected
family member. Only 1% (2) has affected family member
& relatives.

N = 200
Fig. 3: Bar diagram showing mean percentage of pre-test and post-test knowledge score in different area of
thalassemia.
Mean post-test score is higher than that of mean pretest knowledge score in different areas of thalassemia.
It shows that highest mean post test score percentage
is 94% in the area of usefulness of screening where the
mean pre-test score percentage is 28.25%. Whereas the
lowest mean post-test score 78.6% in the area of types
of thalassemia in which pre-test mean score percentage
is 26.3%.

N = 200
Fig. 4: Frequency polygon to show the gain in
knowledge between of pre-test and post-test
knowledge score on thalassemia.
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The mean of pre test knowledge score (9.33) and
mean of post test knowledge score (25.40); and median
of pre test knowledge score (9) and the median of post test

knowledge score (26) are plotted in the graph.Frequency
polygon to show the gain in knowledge between of pretest and post-test knowledge score on Thalassemia.

Table 2: actual and modified gain score in different knowledge areas of thalassemia N = 200
Sl.
No.

Knowledge
area

1.
2.
3.
4.

DEFINITION
INCIDENCE
CAUSE
TYPE
CLINICAL
MANIFESTATION
TREATMENT
PREVENTION
USEFULNESS OF
SCREENING

5.
6.
7.
8.

Max.
possible
score
3
3
4
5

1.40
1.03
1.37
1.31

Pretest
mean
%
46.83
34.5
34.37
26.3

Post
test
mean
2.67
2.64
3.42
3.93

Post test
mean
%
89.01
88.18
85.62
78.60

Actual
gain
%
42.18
53.68
51.25
52.30

5

1.38

27.6

4.15

83.1

5
3

1.42
.83

28.5
27.83

4.04
2.65

2

.56

28.25

1.88

Pretest
mean

Possible Modified
gain
gain
1.6
1.97
2.63
3.69

.79
.81
.77
.71

55.5

3.62

.76

80.80
88.33

52.30
60.5

3.58
2.17

.73
.83

94

65.75

1.44

.91

Maximum modified gain score is in the area of usefulness of screening which is 0.91. The minimum gain is in
the area of its type 0.71.
Table 3: mean, mean D, SD, SDD, SEMD &‘t’ value of pretest and post-test knowledge score. N = 200
Knowledge
Pre-test

Mean
9.38

MeanD

SD
3.859116

25.41
Post-test

25.41

SDD

SEMD

‘t’ test

4.91

0.34

47*

3.130651

“t”(199)= 1.97 ; p<0.05 *significant
The obtained mean difference is statistically significant as evident from “t” value of 47 for df 199 at 0.05 level.
This shows the obtained mean difference is a true difference and not by chance. Hence null hypothesis is rejected
and research hypothesis is accepted. It indicates that there is a significant gain in knowledge through the awareness
programme.
Table 4: association between pre test knowledge score and some selected factors
PRE TEST KNOWLEDGE SCORE
Chi square
Below median at & above median
Affected family member & relatives:
present
7
9
6.96
Absent
525
1851
Mass media exposure:
Family member
10
10
& Relatives
Electronics and
6
6
3.97
printed material
text-book
6
19
VARIABLES

df

Table value

significance

1

3.84

significant

2

5.99

not significant
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Chi square value pre-test knowledge score and thalassemia affected family member & relatives is 6.94 at 0.05
level of significance which is significant.

N=200
Fig. 5: Pie diagram showing percentage distribution of motivated for thalassemia screening and incidence of
thalassemia carrier.
The majority of the subjects (95%) have agreed
for thalassemia screening but, 5% are not agreed for
thalassemia carrier and majority of the subjects (89%)
are not thalassemic carrier (normal) but 11% are
thalassemic carrier.
The result of the present study is supported by
another one study29 that was conducted at Sanjay Gandhi
Postgraduate Institute of Medical Sciences, Lucknow,
India on July, 2009, by Tamhankar PM, Agarwal S, Arya
V et.al. to determine the feasibility and acceptability of
premarital screening for beta thalassemia. Premarital
testing for thalassemia carrier state was carried out adult
college students. Screening was carried out by high
performance liquid chromatography (HPLC). Results
were the carrier from College students group was 4.04%
(38/939). Present study shows 11% Thalassemia carrier
among adolescent students. So, premarital screening is
acceptable and the most effective strategy for control
thalassemia.

The result of the present study resembles the
study conducted by Dr. F. R. Shah, Dr. Nirali Shah,
Dr. Hinal Gajjar et.al. conducted a study to know
the incidence of beta thalassemia trait14 of AMC
medical & paramedical college students. A total 1888
students were analysed in the months of September
to November 2012 for screening of beta thalassemia
trait. Result: Male: Female was 1:2. On analysis of
1888 cases, 132 (7%) cases showed thalassemia trait
where present study shows Male: Female is 11:9 and
11% thalassemia carrier among adolescent students.
So, Prospective prevention through population
screening is one of the best possible strategies for
prevention of Thalassemia.

CONCLUSION

Following conclusion can be drawn from finding of
the study that deficit in knowledge is found regarding
thalassemia in all content areas among adolescent
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students. They also gave consent for thalassemia
screening. The awareness programme is effective in
improving knowledge of adolescent students regarding
thalssemia. A major outcome of thalassemia carrier
screening is a reduction in the incidence of thalassemia
major which is serious & major cause of morbidity. So,
premarital screening is acceptable & the most effective
strategy for control of thalassemia in developing
countries like India.
Recommendations: A similar study could be replicated
by using a large sample. Similar study could be
conducted among nursing students, among pre marital
age group and marriage couple who are planning for
pregnancy. Follow up study could be conducted to find
out the effectiveness in terms of change behaviour.
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ABSTRACT
Back ground of the study: The Human Immunodeficiency Virus is an RNA virus characterized by
the enzyme reverse transcriptase. It exist in two structurally similar forms HIV-1 and HIV-2, sharing
approximately 50 per cent of their nucleotide sequence.3 The host cells are the CD4 antigen bearing T helper
lymphocytes, which are depleted in the active disease. Therefore, the main problem in clinical illness with
AIDS is profound immunosuppression, rendering the patient susceptible to opportunistic infections and
neoplasia.4
Statement: A study to assess the knowledge and attitude of staff nurses regarding the inhibition of vertical
transmission of HIV at a selected Maternity Hospital, Bangalore.
Objectives:
1. To assess the knowledge of staff nurses regarding the inhibition of vertical transmission of HIV.
2. To assess the level of attitude of staff nurses regarding the inhibition of vertical transmission of HIV.
3. To correlate the knowledge and attitude of staff nurses regarding the inhibition of vertical transmission of
HIV.
4. To associate the knowledge and attitude of staff nurses regarding the inhibition of vertical transmission of
HIV with their selected demographic variables.
Keywords: Knowledge; attitude; inhibition of vertical transmission.

Introduction
“No child should be born with HIV; no child should
be an orphan because of HIV no child should die due to
lack of access to treatment”.
Ebube Sylvia Taylor
Vertical transmission of human immunodeficiency
virus (HIV) from mother to child, also known as
perinatal transmission, accounts for almost all new HIV
infections in children.1
Corresponding Author:
Mrs. Dhanalakshmi
Associate Professor and H.O.D,
Department of Obstetrics & Gynecology Nursing,
Padmashree College of Nursing, Bangalore.

Vertical transmission occurs when HIV is spread
from an HIV+ woman to her baby during pregnancy,
labor and delivery or breastfeeding. For an HIV+
woman not being treated for HIV, the chance of passing
the virus to her child is about 25% during pregnancy,
labor and delivery. If she breastfeeds her infant, there is
an additional 12% chance of transmission.2
Transmission of HIV infection is predominantly
through sexual intercourse, blood-borne and vertical
transmission to the fetus. In advanced disease there may
be an increased risk of miscarriage, preterm delivery and
intra uterine growth retardation.4
Vertical transmission can be Antepartum,
Intrapartum and Postpartum. The factors increasing
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vertical transmission are disease factors such as
maternal viral load, seroconversion in pregnancy,
advanced maternal disease and low CD4 count and
obstetric factors like vaginal delivery, prolonged rupture
of membranes, preterm delivery, chorioamnionitis, low
birth weight, coexistent STD and syphilitic infection
of placenta, antepartum invasive procedures and
intrapartum invasive procedures and also breastfeeding
is another risk factor which increases the risk by 14%.4

ward, previous exposure to any information and
source of information on the inhibition of vertical
transmission of HIV.

Vertical HIV transmission is the most common route
of HIV infection in children and is now the source of
almost all AIDS cases in children in the United States.
Most of the children with AIDS are members of minority
races/ethnicities.5
The transmission of HIV from an infected mother
to her child can be reduced to less than two percent
by intensive interventions in the antenatal, intranatal
and postnatal periods. The methods includes primary
prevention of HIV infection, early identification of
seropositivity in pregnant women, prevention of
unwanted pregnancies, prevention of mother-to-child
transmission of HIV by appropriate antiretroviral
therapy, special interventions in maternal management
during labour, appropriate care and follow up of the
newborn.5 Latex condoms, when used consistently
and correctly, are highly effective in preventing the
transmission of HIV.6

MATERIAL AND METHODS
Research approach: Descriptive approach was
considered the best to assess the knowledge, and attitude
of Staff Nurses regarding the inhibition of vertical
transmission of HIV.
Research design: The research design selected for the
study was a Non-experimental descriptive correlational
design was adopted for the study.
Research Variables: Two types of variables were
identified in this study. They are
zz Study variable: knowledge and attitude of the
Staff nurses.
zz Demographic variable: age, qualification,
designation, area of work, total years of working
experience, years of working experience in maternity

Setting of the study: The study was conducted at KCG
Hospital, Bangalore.
Population: In the present study, the accessible
population includes Staff Nurses working in maternity
wards KCG Hospital, Bangalore which are 120 Staff
Nurses.
Sample and sampling technique: In this study samples
were 60 Staff Nurses working in maternity wards in KCG
Hospital and technique is non probability convenience
sampling technique.
Sample size: A sample size of 60 Staff Nurses was
selected based on the inclusion and exclusion criteria.
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Criteria for sample selection
Inclusion criteria:
zz Staff nurses who are registered with the Degree or
Diploma certificate (GNM, B.Sc., P.B.Sc) working
in selected maternity hospital, Bangalore.
zz Staff nurses who are willing to participate in the
study.
Exclusion criteria:
zz Staff nurses who are not available during the time
of data collection.

FINDINGS
Results: This section present the analysis and
interpretation of the data collected from 60 staff nurses,
in order to assess the knowledge and attitude. The data
was collected through structured questionnaire, which
was prepared, based on the objectives of the study. The
collected data was organized, analyzed and interpreted
by using descriptive and inferential statistics.
Interpretation and conclusion: The study revealed
that more than half of the staff nurses have moderately
adequate knowledge and unfavourable attitude regarding
the inhibition of vertical transmission of HIV. Nurses
are playing an important role in disease prevention and
health promotion too. In the present study, nurses have
inadequate knowledge and this should be improved by
providing inservice education, conducting workshops
and conferences on this area and developing an
Institutional protocol for the provision of awareness for
a better future.

Discussion
This chapter includes the discussion of the findings
of the study interpreted from statistical analysis. The
findings are discussed in relation to the objectives,
need for the study, related literature of the study and
conceptual frame work. It is presented in line with the
objectives of the study.
Characteristics of the demographic variables:
As represented by Table 1, the characteristics of the
demographic variables described in terms of their
frequency and percentage distribution which picturizes
that 20 (33.3 %) of staff nurses belongs to 31–35 years
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of age group, Qualification wise the distribution of the
staff nurses includes 55 (91.7 %) are GNM, Designation
wise the distribution of staff nurses includes 55 (91.7%)
are staff nurses, Area of work 21(35.0%) were from
postnatal ward, Total year of working experience 19
(31.7%) were 11 years and above years of experience,
Years of working experience in maternity ward wise
the distribution of the staff nurses includes 17 (28.3 %)
were 7 years to 10 years of experience, 56 (93.3%) staff
nurses had previous exposure regarding inhibition of
vertical transmission of HIV and source of information
39 (69.6%) were got from In-service education.
The first objective was to assess the knowledge of
staff nurses regarding the inhibition of vertical
transmission of HIV: Out of 60 staff nurses assessment,
Table 2 depicts the level of knowledge of Staff Nurses
regarding the inhibition of vertical transmission of HIV.
About 52 (86.7%) of the staff nurses have Moderately
adequate knowledge, 6 (10.0%) have Inadequate
knowledge and 2 (3.3%) have adequate knowledge.
The present study represents the Range, Mean.
Standard Deviation (SD), mean percentage of knowledge
of the Staff Nurses regarding the inhibition of vertical
transmission of HIV. The maximum score is 28. The
present study shows that the sample had a range of 3-7,
mean of 5.25 (75.0 % of mean percentage) with a standard
deviation (SD) of 1.00 was obtained for knowledge on
general information, the range of 2-5, mean of 3.93 (65.5
% of mean percentage) with a standard deviation (SD)
of 0.67 was obtained for knowledge regarding vertical
transmission of HIV, the range of 4-13, mean of 9.43
(62.8 % of mean percentage) with a standard deviation
(SD) of 1.97 was obtained for knowledge regarding
management and inhibition of vertical transmission of
HIV. The overall knowledge total score of mean is 18.72
(66.7%) with SD of 2.87.
The above finding is supported by a Cross-sectional
survey that was conducted to assess the knowledge and
practice of prevention of mother-to-child transmission of
HIV among traditional birth attendants in Lagos State,
Nigeria. Multistage sampling method was used to select
108 registered TBAs in 2 local governments areas who
were interviewed using a pre-tested questionnaire. All
the respondents were aware of HIV but their awareness
of PMTCT specifically was not as high. They were
also deficient in certain measures to prevent infection
of patients and themselves. The study concluded that
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most of the TBAs did not have adequate knowledge and
practice of PMTCT illustrating the need for periodic
PMTCT training for TBAs.7
The second objective was to assess the level of attitude
of staff nurse regarding the inhibition of vertical
transmission of HIV: As narrated in Table 3.a the level
of attitude of staff nurses regarding cord blood banking.
Among the total, 38 (63.3%) of them had moderately
favourable attitude regarding cord blood banking and 1
(1.7%) of staff nurses had favourable attitude.
The present study represents the range, mean, mean
percentage and SD of of attitude of staff nurses regarding
cord blood banking. The maximum score of the tool is 64.
The overall attitudel score range from 25-50, mean value
of 35.13 (54.9% of mean percentage) with SD of 6.93.
The above finding was supported by an a community
based cross-sectional survey was undertaken using
multistage cluster sampling in two rural districts
through interviews and focus group discussions among
women who delivered at home with a TBA, those who
had an institutional delivery and TBAs. 45% of TBAs
interviewed knew the principles of PMTCT and 8%
delivered a woman with known HIV-positive status in
previous year. Findings revealed that TBAs were willing
to expand their scope of work regarding activities related
to PMTCT. The study concludes that there is a need to
reinforce their knowledge on MTCT prevention measures
and better integrate them into the health system.10
The third objective was to correlate the knowledge
and attitude of staff nurses regarding the inhibition of
vertical transmission of HIV: The correlation between
knowledge and attitude was r = 0.981 and positive and
statistically significant at P<0.05. It evidence that there
was a relationship between knowledge and attitude.
Hence it shows that Hypothesis H1 : there is a
significant association of knowledge with selected
demographic variables of Staff nurses regarding
inhibition of vertical transmission of HIV is accepted.
The above finding was supported by a Review on the
guidelines for preventing mother-to-child transmission
in Malaysia revealed that mother-to-child transmission
(MTCT) of human immunodeficiency virus (HIV) is
a devastating consequence of HIV infection during
pregnancy and is largely preventable. Evidence-based
interventions such as universal antenatal screening,

provision of antiretroviral therapy, delivery by elective
caesarean section and avoidance of breastfeeding have
ensured that the rates of MTCT remain low in Malaysia.
This review discusses the most recent advances in
the management of HIV infection in pregnancy with
emphasis on antiretroviral treatment strategies and
obstetric care in a middle income country.8
The fourth objective was to associate the knowledge
and attitude of staff nurses regarding the inhibition
of vertical transmission of HIV with their selected
demographic variables: The Chi- Square analysis was
carried out to determine the association of knowledge
with the selected demographic variables and it is found
to be associated with variables such as Age and years of
working experience in maternity ward.
The result of the Chi- Square analysis presented is
indicated that there is significant association of attitude
with selected demographic variables and it is found to
be associated with age and years of working experience.
Knowledge is having association with the selected
demographic variables such as Age and years of working
experience in maternity ward at P<0.05. Hence there is
a significant association of knowledge with the selected
demographic variables, hence Hypothesis H2 is accepted.
And attitude is also having association with the selected
demographic variables such as age and years of working
experience in maternity ward at P<0.05. Hence there is
a significant association of knowledge with the selected
demographic variables.
Hence Hypothesis H2 : there is a significant
association of attitude with selected demographic
variables of Staff nurses regarding inhibition of vertical
transmission of HIV is accepted is also accepted for
attitude.
The above finding was supported by a study on
HIV-1-mother-to-child transmission and associated
characteristics in a public maternity unit in Presidente
Prudente, Brazil was conducted to determine prevalence
of HIV-1 vertical transmission in mother-infant pairs.
The files of 86 HIV-1-infected mothers and their
newborns referred to a Public Hospital from March 2002
to March 2007 were analyzed. The HIV-1-RNA viral
load of the newborns was determined by bDNA. The
HIV-1 vertical-transmission rate was 4.6%. Children
that were born in the pre-term period and breastfed were
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at a higher risk of HIV-1 infection than children born at
term and not breastfed. About 22.9% of mothers did not
know the HIV-1 status of their newborns eight months
after delivery. The study suggests that it is necessary to
increase the identification of HIV-1 infection in pregnant
women and their newborns as well as to offer and explain
the benefits of ARV prophylaxis.9

CONCLUSION
The present study assessed the knowledge and
attitude of staff nurses regarding the inhibition of
vertical transmission of HIV. The results revealed that
majority 52 (86.7%) of the staff nurses have moderately
adequate knowledge, 35 (58.3%) of staff nurses had
unfavourable attitude. The demographic variables such
as age and years of working experience in maternity
ward shows significant association with the level of
knowledge of the staff nurses regarding the inhibition
of vertical transmission of HIV while the other
demographic variables have no influence. Demographic
variables does not have much influence with the level of
attitude of the staff nurses except the age and years of
working experience in maternity ward shows significant
association with the level of attitude of staff nurses
regarding the inhibition of vertical transmission of HIV.
Conflict of Interest: There is no conflict.
Source of Funding: Self
Ethical Clearance: Taken
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ABSTRACT
Introduction: Becoming pregnant is happiest moment of women life. Until recently, the fetus was viewed
legally as a non person. The fetus is increasingly viewed as a client separate from mother, although well
being of fetus involves the mother. So, women needs to be strongly motivated to protect the health and well
being of fetus. It should be focused on women’s prior knowledge and use of fetal well being assessment
methods, the week of gestation, communication and ability to understand. So, women should know the
method of fetal wellbeing assessment, reasons for assessment and method of record keeping
Aim of the Study: The aim of the study is to assess knowledge regarding fetal well being among primigravidae
women.
Material & Method: A quantitative approach with descriptive research design was adopted. By Convenient
sampling technique 200 primigravidae women were selected who were attending the antenatal clinic at Civil
Hospital Roopnagar. Data was collected by structured interview schedule. Analysis of data was done using
descriptive and inferential statistics.
Results: Analysis of the data revealed that 86.5% subjects had moderate knowledge related to fetal well
being, where as 10% subjects had inadequate knowledge and only 3.5% subjects had adequate knowledge.
The relationship or knowledge of the subject and their socio-demographic variables (age, educational status,
family monthly income) was found to be significant (p<0.05).
Conclusion: It shows that strong need of creating awareness and providing knowledge related to fetal well
being among Primigravidae women.
Keywords: Knowledge, Fetal Well Being.

INTRODUCTION & BACKGROUND OF
THE STUDY
Pregnancy is considered a precious event in every
woman’s life. It is filled with happiness, joy and surprises.
All parents hope for a healthy baby, but may sometimes
become sorrowful when danger sets in either to the mother
or to the fetus. Pregnancy links mother and fetus together
and is the basis for regenerating the generation.1
Corresponding Author:
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Vill. Gehra, P.O Tihra, Tehsil Sarkaghat, Distt Mandi,
H.P.-175026
Mobile: 9459423270
Email: Sonaverma1990@gmail.com

Fetal period begins at 8th week following ovulation
or 10 weeks after the onset of the last menstrual
period and ends at delivery. At 8th week embryo can
be recognized as human one and measures about 4 cm.
When a woman is pregnant, she worries about baby’s
health that’s perfectly normal and natural.2
The incidence of perinatal mortality accounts
for about 90% of all fetal and infant mortality in the
developed countries. The perinatal mortality rate in
India in the year 2006 was about 37/1000 total births,
with about 41 for rural areas and 24 for urban areas. In
Karnataka total perinatal mortality rate is estimated to be
about 34/1000 total births, with about 42 for rural areas
and 80 for the urban areas.3
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During the past decade there has been a significant
improvement in obstetrics in achieving the antenatal
surveillance of high risk pregnancy. Since more than 75%
of fetal death occurs in the antepartum period it is obvious
that limiting fetal surveillance to intrapartum period will
not achieve optimal perinatal outcome. To be clinically
useful ante partum test should be readily available, easy
to perform, consistently reproducible, cost effective, easy
to interpret and reliable. So that appropriate interventions
can be undertaken when necessary. Assessing of fetal well
being by monitoring fetal movement count by antenatal
mothers fulfils all the above criteria.4
Fetal well being measures are essential to predict pre
term labour, reduce still births and diagnose congenital
anomalies, etc. Many of the diagnostic measures are
completed on an outpatient basis. Nurse plays a vital
role in assessing their knowledge about these measures
and their importance and also in providing information
about it to them.5
Some of these tests pose risk to the fetus and possibly
to the pregnant women therefore nurse should know
about the accuracy and applicability of these tests and
also must be certain that the advantages outweigh the
potential risk and added expense. Hence the researcher
felt that there is need for primigravidae women to have an
adequate, up to date, knowledge based on technological
advancement regarding fetal wellbeing.

OBJECTIVES OF THE STUDY
1. To assess the knowledge regarding fetal well
being among primigravidae women.

sampling technique 200 primigravidae women were
selected who were attending the antenatal clinic at Civil
Hospital Roopnagar. Data was collected by structured
interview schedule used in the study. Analysis of data
was done using descriptive and inferential statistics. A
study was conducted in the month of February 2015.
Formal written permission was obtained from the
Senior Medical Officer, Civil Hospital Roopnagar After
discussing the purpose and objectives of the study.
Analysis and interpretation of data was done according
to objectives of the study by using descriptive and
inferential statistics.

ETHICAL CONSIDERATION
Written permission was taken from institutional
Ethical committee, Principal, Saraswati Nursing Institute,
Senior Medical Officer, CHC, Kurali and Senior Medical
Officer, Civil Hospital Roopnagar. Informed consent was
also taken from each study subject and confidentiality of
responses was ensured/ maintained.

RESULTS
Table 1: Distribution of subjects according to their
Socio-Demographic variables N = 200
Sr.
No.
1.

2. To find association of knowledge with selected
demographic variables.
3. To develop a pamphlet on fetal well being.

2.

ASSUMPTION
1. Primigravidae women possess some knowledge
regarding fetal well being.
2. Information pamphlet regarding fetal well being
during intra uterine life of fetus will help the
primigravidae women to know and identify earlier
deviation from normal to abnormal.

MATERIAL AND METHOD
In present study, a quantitative approach with
descriptive research design was adopted. By Convenient

3.

4.

Socio-Demographic
n
variables
Age (in years)
18-20 years
33
21-23 years
95
24-26 years
66
27-29 years
6
Gestational age (in weeks)
7-16
37
17-26
82
27-37
81
Educational status
Graduate and above
50
Upto secondary
119
No formal education
31
Occupation
Government job
03
Private job
12
Self-employed/business
13
Housewife
172

%
16.50
47.50
33.00
03.00
18.50
41.00
40.50
25.00
59.50
15.50
1.50
6.00
6.50
86.00
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Conted…
5.

6.

7.

8.

9.

Conted…
Family Monthly Income (Rs)
Upto 10,000
84
10,000-20,000
84
20,000-30,000
22
More than 30,000
10
Religion
Hindu
86
Sikh
110
Muslim
04
Type of family
Nuclear
52
Joint
148
Area of Living
Urban
51
Rural
149
Pregnancy
Planned
88
Unplanned
111

42.00
42.00
11.00
05.00
43.00
55.00
02.00
26.00
74.00
25.50
74.50
44.4
55.5

10.

Any complication during Pregnancy
Yes
02
1
No
198
99

Table 2: Distribution of primigravidae women
according to level of knowledge N = 200
Category
Adequate knowledge
(more than 70% score)
Moderate knowledge
(50-70% score)
Inadequate knowledge
(less than 50% score)
Total

n

%

7

03.50

173

86.50

20

10.00

200

100%

Indicates that maximum 86.5% primigravidae
women had moderate knowledge related to fetal well
being and only 3.5% subjects had adequate knowledge
whereas 10% women had inadequate knowledge.

Table 3: Association of Knowledge with selected Demographic variables N = 200
Sr. No. Socio-demographic variables
1.

2.

3.

4.

Age (In Years)
18-20years
21-23 years
24-26years
27-29years
Gestational age (In Weeks)
07-16 weeks
17-26 weeks
27-37 weeks
Educational status
Graduate and above
Upto secondary
No Formal Education
Occupation
Government job
Private job
Self-employed/business
Housewife

Calculated Chi square
df and p value
value (ᵡ2)

n

Mean Knowledge

33
95
66
06

16.33 ± 02.94
17.27 ± 02.06
18.51 ± 02.14
19.16 ± 02.22

09.35*

df = 3,
p < 0.05

37
82
81

17.16 ± 02.66
17.58 ± 02.53
17.87 ± 01.98

01.39NS

df = 2,
p > 0.05

50
119
31

19.04 ± 02.15
17.23 ± 02.01
16.51 ± 03.10

20.47*

df = 2,
P < 0.05

3
12
13
172

17.00 ± 01.00
18.75 ± 02.13
17.23 ± 01.73
17.52 ± 02.42

03.57NS

df = 3,
p > 0.05
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Conted…
5.

6.

7.

8.

9.

10.

Family Monthly Income (Rs)
Upto 10,000
10,000-20,000
20,000-30,000
More than 30,000
Religion
Hindu
Sikh
Muslim
Type of family
Nuclear
Joint
Area of Living
Urban
Rural
Pregnancy
Planned
Unplanned
Any complication during
Pregnancy
Yes
No

84
84
22
10

17.02 ± 02.45
17.75 ± 02.32
18.68 ± 02.05
18.3 ± 02.86

10.16*

df = 3,
P < 0.05

86
110
4

17.30 ± 02.26
17.74 ± 02.51
16.25 ± 03.30

01.92NS

df = 2,
p > 0.05

52
148

16.76 ± 02.56
17.87 ± 02.27

03.78NS

df = 1,
p > 0.05

51
149

17.98 ± 02.14
17.44 ± 02.41

02.87NS

df = 1,
p > 0.05

89
111

17.94 ± 02.41
17.27 ± 02.33

02.46NS

df = 1,
p > 0.05

02
198

19.5 ± 02.12
17.56 ± 02.38

01.68NS

df = 1,
p > 0.05

There is a significant association between the
demographic variables such as age, educational
status and family income (p<0.05) and no significant
association between demographic variables such as
gestational age, occupation, religion, type of family,
area of living, pregnancy and any complication during
pregnancy (p>0.05).
Table 4: Mean percentage score of knowledge of
subjects regarding Fetal well being: N = 200
n
200

Mean score
17.79

% of Mean score
59.3

The above Table mean percentage knowledge of
subjects is 59.3 % regarding Fetal well being.

DISCUSSION
The results revealed that maximum 86.5%
primigravidae women had moderate knowledge related
to fetal well being and only 3.5% subjects had adequate
knowledge whereas 10% women had inadequate

knowledge. The relationship or knowledge of the
subject and their socio-demographic variables (age,
educational status, family monthly income) was found
to be significant (p<0.05).

CONCLUSION
The conclusion which is drawn from the study is
that there is a strong need of creating awareness and
providing knowledge related to fetal well being among
primigravidae women.
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Illness among Pre-University Students in Selected
College at Belagavi
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Abstract: Mental health is a state of successful mental functioning, resulting in productive activities, fulfilling relationships and the
ability to adapt to changes and cope with adversity. Mental health is indispensable to personal well-being, family and interpersonal
relationships and one’s contribution to society. Any alteration in the mental functioning, which leads to unproductive activities,
impaired relationship and inadequate adjustment would lead to mental disorders. Mental illnesses affect people of all ages, cultures,
educational and economic levels. Objectives: •To assess the knowledge regarding Mental illness among pre-university students. To
assess the significance between selected demographic variables with knowledge regarding mental illness. Among pre-university students.
Material and methods: Data were collected by using structured knowledge questionnaires. The demographic variables analyzed in the
study were Gender, age, religion, type of family and source of information. The samples for the study were selected by using the
convenient sampling technique. The data obtained were tabulated and analyzed in terms of objectives of the study by using descriptive
and inferential statistics. Results: The present study showed that Majority of the samples i.e. 44(73.33%) are females and 16 (26.66%)
are males. (52%) of the participants are in the age group of 15-17 and the other 8(13.33%) were in 18-20 years. most of them.
50(83.33%) belongs to nuclear family. Most of them 51(85%) had information about mental health through friends and others. and
study result also shows. There was significant association between knowledge and demographical variable such as age assessment score
[2=7.5, P<0.005] Conclusion: The results show that there is majority 37(61.66%) of respondents have average knowledge regarding
mental illness, 12(20%) respondents have poor knowledge regarding mental illness, 11(18.33%) of respondents have good knowledge
regarding mental illness. The results also showed that there is significant association between demographic variable such as age
[2=7.5, P<0.005] with knowledge of pre-university students. Thus study concluded that there is average level of knowledge among preuniversity students.

Keywords: Pre-university students, knowledge

1. Introduction
Happiness comes from... some curious adjustment to life.
Hugh Walpole.
Mental healthis a state of successful mental functioning,
resulting in productive activities, fulfilling relationships and
the ability to adapt to changes and cope with adversity. Any
alteration in the mental functioning, which leads to
unproductive activities, impaired relationship and inadequate
adjustment would lead to mental disorders.
Mental illness is maladjustment in living. It produces a
disharmony in the person’s ability to meet human needs
comfortably or effectively and function within a culture. A
mentally ill person loses his ability to respond according to
the expectations he has for himself and the demands that
society has for him. In general an individual may be
considered to be mentally ill if the person’s behavior is
causing distress and suffering to self and/or others, or it is
causing disturbance in his day to day activities, job and
interpersonal relationships.1
India is a country of unity in diversity, 41% of total
population is of below the age group of 20 years. According
to 2002 literacy rate of India is 73.3%. 2
Most of the people are unaware of the symptoms of the
mental illness. Lay persons find it difficult to accept
behavioral changes in a person. In our society, there are

many people consider that mental illness not an illness, but
possession by god, goddess or an evil spirit. The causation
of most of the mental illness is well known and specific
methods are available to treat mental illness3.
The people referring the patients such practices continuously
many worsen or aggravate the condition of diseases and
many lead either chronic or leave the patient with disability,
finally they will become homeless. So the adolescent’s
population needs the awareness of the symptoms of mental
illness and availability of mental health services. And also
the knowledge and recognition of psychological disorders by
the traditional healers are crucial for early treatment
intervention of psychiatric patients.
Researchers estimate that about 24 percent of people over
eighteen in the United States suffer from sort of common
mental illness, such as depression and phobias .Studies have
also shown that 2.6 percent of adults in the United States
suffer from of mental illness, such as schizophrenia , panic
disorders , or bipolar disorders .Younger people also suffer
from mental illnesses the same way that adults do .14 to 20
percent of individuals under the age of eighteen suffer from
a case of mental illness .Studies show that 9to13 percent of
children between the ages of nine and seventeen suffer from
a serious emotional disturbances, that disrupts the child’s
daily life. Major depression is a severe disorder. Symptoms
include withdraw from family and/or friends, weight loss ,
sleeping problems ,frequent crying , fleeing helpless ,
delusions , and hallucinations .This disease is usually
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diagnosed during adolescence; parents may notice grades
dropping , poor self –image, troubled social relations , and
suicidal acts. This disease may be fatal if the person
becomes suicidal. Phobia is a disease where a person has an
irrational fear oh flight, cats, heights , enclosed spaces ,
reptiles, and the most severe is agoraphobia.4

2. Material and Methods
The present study was conducted to assess the knowledge of
pre-university students regarding knowledge of mental
illness in pre-university students. by using Non probability
convenient sampling technique was used to select the
subject. Structured knowledge questionnaire was used to
collect the data. The tool used in the study has two parts.
Part-I: information on demographic variables of the
respondents containing 5 items i.e. age, gender, religion,
type of family, source of information
Part-II: structured knowledge questionnaire of 19 items
related knowledge about mental health.

3. Results
SECTION I: Distribution of subjects according to sample
characteristics.
SECTION II: Findings the knowledge of caregivers
regarding the awareness on human rights of psychiatric
patient.
SECTION III: Analysis and interpretation of data to find out
an association between knowledge scores of care giver with
selected demographic variables.
Section I: Distribution of Subjects according to
Characteristics

Table 1: Frequency of Distribution of Care Givers
according to Socio- Demographic Data, n = 60
Socio Demographic Variables
1) Age in years
15-17
18-20
2) Gender
Male
Female
3) Religion
Hindu
Christian
Others
4) Type of family
Joint family
Nuclear family
5) Source of information
Mass media
Others

Frequency Percentage (%)
52
8

(86.66%)
(13.33%)

44
16

(73.33%)
(33.33%)

44
15
1

(73.33%)
(25%)
(1.66%)

50

(83.33%)

9
51

(15%)
(85%)

The data presented in the Table 1: •Majority of the samples
are Female 44(.%) and 16 (33.33%) are Females. Majority
of the samples i.e. 52(86.66%) belongs to the age group of
15-17 years and minority 8(13.33%) belongs to age group of
18-20 years. Majority of the samples i.e. 44(73.33%) were
Hindus and 15(25%) were Muslim and minority 1(1.66%)
were others.
Majority of
family and
Majority of
others and
media.

the samples i.e. 50(83.33%) belongs to nuclear
minority 10(16.66%) belongs to joint family.
the samples i.e. 51(85%) got information from
minority 9(15%) got information from mass

Section II: Findings related to pre-test knowledge score of
pre-university students.
Table 2: Mean, Median, Mode, Standard Deviation and
Range of Knowledge score of caregivers.
Area of analysis Mean Median Mode S.D. Range
Knowledge test ( X) 9.98
7.5
2.54 3.095 19

Table 2 Reveals that Mean was 9.98, Median 7.5, Mode
2.54, Standard Deviation 3.095, and Range 19.

Graph 10: Pyramid Showing Mean, Median, Mode, Standard Deviation and Range of Knowledge Score of Caregivers
regarding the awareness on human rights of psychiatric patient
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The results show that there is majority 37(61.66%) of
respondents have average knowledge 12(20%) respondents
have poor knowledge, 11(18.33%) of respondents have good
knowledge regarding mental illness

Section III:
Table 3: Distribution of level of knowledge of caregivers
regarding the awareness on human rights of psychiatric
patients, n = 60

SECTION III: Association between knowledge level with
selected demographic variable.
In order to find the association between knowledge and
selected demographic variables the following research
hypothesis was formulated.

Knowledge score
Frequency Percentage (%)
Poor (0 – 4)
12
(20%)
(Mean – SD)
Average (5 – 10)
37
(61.66%)
(Mean – SD) to (Mean + SD)
Good (> 11)
11
(18.33%)
(Mean+ SD)

H1: there is significant association between the mean
knowledge score and baseline variables at 0.05 level of
significance.

Graph 11: Distribution of level of knowledge of preuniversity students
Table 4: Findings the level of knowledge of caregivers regarding the awareness on human rights of psychiatric patients and
various demographical variables.
N=60
S.N
1

2

3

4

5

Demographic Data
Gender
a) Male
b) Female
Age
a) 15-17
b) 18-20
Religion
a) Hindu
b) Muslim
c) Others
Family
a) Joint family
b) Nuclear family
Source of information
a) Mass media
b) Others

Good

Average

Poor

Inference

4
7

9
29

3
8

X2=0.913, df=2(5.99)
p>0.05, NS

10
1

34
4

8
3

X2=7.5, df=5.99
p<0.05, S

26
10
0

10
3
1

8
2
0

X2=1.8, df=12.59
p>0.05, NS

1
9

6
33

3
8

X2=1.85, df=5.99
p>0.05, NS

3
7

4
34

2
10

X2=3.76, df=9.49
p>0.05, NS

4. Discussion
The findings of the study have been discussed under the
following headings:
1) Findings related to socio –demographic variables of
the
pre-university
students
Description
of
demographic variables
The results show that there is majority 37(61.66%) of
subjects have average knowledge regarding mental illness,
12(20%) subjects have poor knowledge regarding mental
illness, 11(18.33%) of subjects have good knowledge
regarding mental illness. The results also showed that there
is significant association between demographic variable such

as age [2=7.5, P<0.005] with knowledge of preuniversity students. Thus study concluded that there is
average level of knowledge among pre-university students.
 Majority of the samples are Female 44(.%) and 16
(33.33%) are Females.
 Majority of the samples i.e. 52(86.66%) belongs to the age
group of 15-17 years and minority 8(13.33%) belongs to
age group of 18-20 years.
 Majority of the samples i.e. 44(73.33%) were Hindus and
15(25%) were Muslim and minority 1(1.66%) were
others.
 Majority of the samples i.e. 50(83.33%) belongs to
nuclear family and minority 10(16.66%) belongs to joint
family.
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 Majority of the samples i.e. 51(85%) got information from
others and minority 9(15%) got information from mass
media.
2) Findings related to pre-test knowledge score of preuniversity students
The Mean of the test were 9.98, with Standard Deviation
3.095, Median 7.5, Mode 2.54 Among the total samples
(n=60) 11(18.33%)respondent had
good knowledge
37(61.66%) respondent had average knowledge 12(20%),
respondent had poor knowledge regarding mental illness.
3) Association between demographic data and results
There is a significant association between age of sample i.e
calculated chi-square value, (x2 7.5) is more than p value at
degree of freedom (df2) Finally H1: association with
demographic variable, age of pre-university students with
knowledge regarding mental illness is accepted and H0: null
hypothesis is rejected.
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5. Conclusion
Based on the findings of the study, the following
conclusions were drawn
The aim of the study was to evaluate the awareness of
mental illness among the pre-university students. Based on
findings of study, it is concluded that:
 The data has been collected through the self-structured
questionnaire method.
 The awareness of mental illness among the pre-university
students was evaluated.
 Obtained scores analyzed and found the result by
statistical method.
Based on the findings of the study the following conclusion
was drawn:
1) Majority of the samples i.e. 44(73.33%) are females and
majority 16 (26.66%) are males.
2) Majority of the samples i.e. 52(86.66%) belongs to the
age group of 15-17 years and minority 8(13.33%)
belongs to age group of 18-20 years.
3) Majority of the samples i.e. 44(73.33%) were Hindus and
15(25%) were Muslim and minority 1(1.66%) were
others.
4) Majority of the samples i.e. 50(83.33%) belongs to
nuclear family and minority 10(16.66%) belongs to joint
family.
5) Majority of the samples i.e. 51(85%) got information
from others and minority 9(15%) got information from
mass media.
6) 6.According to knowledge categorized as good(1319),Average(8-12)
poor(0-7)that
out
of
60
samples11(18.33%)respondent
had
good
knowledge,37(61.66%)
respondent
had
average
knowledge12(20%),respondent had poor knowledge
regarding mental illness.
The study reveals that there is statistical highly significant
association found between demographical data such as
gender, age, religion, type of family, source of information.
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ABStRACt
Introduction: Bonding is essential for survival. The biological capacity to bond and form attachments is
genetically determined. It is really a continuation of the relationship that began during pregnancy. The study
was aimed to assess the knowledge and practice of mother regarding effect of baby oil massage on maternal
bonding. and to evaluate the effectiveness of nurse intervention programme.
Material and Method: The research design adopted for this study was pre experimental i.e., one group pretest post-test with evaluative approach. The sample size 30 postnatal mothers’ .structured questionnaire was
used to measure the knowledge and practice of the post natal mothers
Results: The post knowledge and practice mean score is significantly higher than pre test knowledge and
practice mean score at the level of significance p≤ 0.05.
Conclusion: The knowledge and practice of post natal mother can be further improved by providing ongoing
teaching and training programme
Keywords: Practice, Knowledge, maternal bonding, post natal mothers

INtRoDuCtIoN
The first year of life is extremely important in terms
of the baby’s psychological development. It is during
this period, that the sense of basic trust is formed. The
relationship between the mother and the baby has been
the subject of several recent research studies. Bonding
is an emotional and expected condition between the
mother and the baby that begins in the first day of life.1
According to Mercer; maternal bonding begins
during pregnancy and continues with delivery. Maternal
bonding is a unique, tender loving relationship
that develops between the mother and the baby; its
consistency leads to the development of feelings of
trust in the baby as a result. Postpartum bonding and
care between the mother and the baby is also equally
important for the baby to lead a physical, spiritual, and
emotional health in life.2

Mothers have an important role as the primary
caregiver. If the relationship between mother and baby
is inadequate, the baby may have severe developmental
and psychological problems. A healthy bonding is also
of great importance in the determination of the baby’s
character and habits.3 Mothers have an important role
as the primary caregiver. If the relationship between
mother and baby is inadequate, the baby may have severe
developmental and psychological problems. A healthy
bonding is also of great importance in the determination
of the baby’s character and habits.3
In pregnancy mother can see, feel, and talk to the
little person whom she knew only as the “bulge” or from
the movements and the heartbeat mother heard through
medical instruments. Bonding allows mother to transfer
her life-giving love for the baby inside to care giving
love on the outside. Inside, mother gave her blood;
outside, mothers give her milk, eyes, hands, and voice
- of entirely herself.4
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Many, mothers in particular, begin bonding with
their child before birth. The physical dependency the
fetus has with the mother creates a basis for emotional
and psychological bonding after birth. When the
umbilical cord is cut at birth, physical attachment to the
mother ceases, and emotional and psychological bonding
begins. A firm bond between mother and child affects all
later development, and it influences how well children
will react to new experiences, situations, and stresses.
While the first attachment provides everything we need
to thrive inside the womb, many psychologists believe
the second attachment provides the psychological
foundation and may be even the social and physical
buffer we need to thrive in the world.3
The first touches of the mother greatly strengthen
the attachment behavior. The sense of touch is very
important in the newborn period and infanthood for
perceiving the environment. Proper stimulation of the
baby’s sense of touch affects psychosocial development
positively. Massage is one of the easiest and most natural
ways of establishing a sense of touch and eye contact
which improves bonding between mothers and babies5.
In different part of the world people use various
techniques to nurture their young, but common practice
that is used as massage. Touch research institute in
Miami was established in 1990 cited the clinical benefits
massage on infants and children that it is as important to
improve their eating and sleeping habits. Touch therapy
triggers many physiological changes that help infants
and children grow and develop. Massage can stimulate
nerves in the brain which facilitate food absorption,
resulting in faster weight gain. It also lowers level of
stress hormones, resulting in improved immune function
Baby oil massage has been traditional practice and
custom in India, Bangladesh and other neighboring
countries. In many cultures massage has been a consistent
and beneficial technique in child development.8
Research shows that impaired bonding and poor
maternal sensitivity during the first years of life can
have a detrimental effect on the future psychological
development of the child. After review of extensive
literature over the subjects of baby oil massage the
researcher had interest to study the mother and baby
bonding which lays a ground for later development of
the child.
“The researcher also convinced that infancy is a
crucial period for psychological development if dealt
carefully the child will turn to be a socially productive
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citizen. The researcher intends to focus over this stage
of development and makes an effort at educating and
encouraging the mothers of babies to strengthen the
psychological bondthrough skin touch, stroke in concise
terms “Baby Massage”. So, researcher developed the
interest to assess the effectiveness of baby oil massage
on maternal bonding

oBJeCtIVeS
To assess the pre-test knowledge and practice
regarding impact of baby oil massage on maternal
bonding among post natal mothers.
To design and conduct a nursing intervention
programme on knowledge and practice regarding impact
of baby oil massage on maternal bonding among post
natal mothers.
To assess the post –test knowledge and practice
score regarding impact of baby oil massage on maternal
bonding among post natal mothers
.To correlate knowledge and practice regarding
impact of baby oil massage on maternal bonding among
post natal mothers
To determine the association between knowledge
and practice regarding impact of baby oil massage on
maternal bonding with selected demographic variables
among post natal mother

MethoDologY
In view of the nature of the problem under study
and to accomplish the objectives of the study evaluative
approach was found to be appropriate to describe the
nurse intervention programme on knowledge and
practice regarding impact of baby oil massage on
maternal bonding Pre-experimental, i.e., one group pretest post-test design was adopted for the study. Here
only one group was observed twice, before and after
introducing the independent variable. The effect of
treatment would be equal to the level of the phenomenon
after the treatment minus the level of phenomenon before
treatment, the sample for the present study consists of 30
post natal mothers Non probability convenient sampling
technique was found appropriate to select 30 post natal
mothers. In this study, the tools used by the researcher to
collect data were structured questionnaire on knowledge,
and practice regarding impact of baby oil massage on
maternal bonding
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DAtA ColleCtIoN
Prior permission was obtained from the concerned
authority. Keeping in mind, the ethical aspect of research
data was collected after obtaining informed consent
from the subjects. The respondents were assured the
anonymity and confidentiality of the information
provided by them. The researcher himself has collected

data from the sample. Pre-test was conducted by using
structured questionnaire followed by structured teaching
programme. Lecture cum discussion was the method of
instruction. LCD projector was used as an AV aid. The
duration of the session was 45 minutes. After 7 days
a post-test was conducted using the same structured
questionnaires to evaluate the effectiveness of the
structured teaching programme

ReSultS AND DISCuSSIoN
table 1: Frequency and percentage distribution of knowledge score
Variables
Pre
Post

Knowledge

Inadequate
(0- 30 %)
F
%
27
90
0
0

Moderately Adequate
(31- 70%)
F
%
3
10
8
26.66

Adequate
(71 – 100 %)
F
%
0
0
22
73.33

In pre test, 90%of post natal mothers had inadequate knowledge, 10% had moderate knowledge and 0% had
adequate knowledge. In post test 0%of mothers had inadequate knowledge, 26.66% had moderate knowledge and
73.33% had adequate knowledge.
table 2: Frequency and Percentage Distribution of Practice Scores
Poor
(0- 30 %)

Variables

Practice

Pre
Post

F
27
0

%
90
0

Fair
(31- 70 %)
F
%
3
10
4
13.33

good
(71 – 100 %)
F
%
0
0
26
86.66

In pre test 90% of postnatal mothers inadequate healthy practice , 10% had Moderate healthy practice and 0%
adequate healthy practice In post test 0% mothers had inadequate healthy practice, 13.33% had Moderate healthy
and 86.66% adequate healthy practice.
Table 3: Effectiveness of nurse intervention programme (NIP) on impact of baby oil massage on maternal
bonding (N = 30)
Areas
Part B Knowledge
Part C Practice
t (29) 3.66p<0.001

Pre test
Mean
Mean
%
9.83
24.5
5.23
20.93

SD
±
5.83
6.36

Post test
Mean
Mean
%
29.26
73.16
16.33
65.33

SD
±
2.8
4.2

Effectiveness of STP
Mean
SD
Mean
%
±
19.43
48.66
3.03
11.1
44.4
2.16

Paired
‘t’ value
40.8*
30.47*

* significant

The data presented in the above table shows that the total mean knowledge score is increased by 48.66% with
mean ±SD of 19.43±3.03, and the total mean practice score is increased by 44.4% with mean ±SD of 11.1±2.16
after the administration of NIP. The‘t’ value of knowledge (40.8), and practice (30.4) scores were found more than
the table value 3.66, p< 0.001 with degree of freedom 29. Hence the NIP was found to be effective in terms of
knowledge, and practice.
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On the basis of the findings of the investigative study,
following conclusions were drawn: Distribution of
post natal mothers according to their level of knowledge
showed that majority of them (90%) had inadequate
level of knowledge and 10% had moderately adequate
knowledge.
The total mean percentage of knowledge and practice
scores of post natal mother in the pre-test was 22.71 with
mean ±SD of 15.06± 12.19and in the post-test, the total
mean percentage of knowledge, and practice scores was
69.24 with 45.49 ± 7 as mean ± SD.
The mean post-test knowledge, and practice
scores were significantly higher than the mean pre-test
knowledge, and practice scores of the post natal mother
in all the areas regarding impact of baby oil massage
on maternal bonding. The study showed that the nurse
intervention programme was very highly effective
in improving the knowledge of post natal mothers
regarding impact of baby oil massage on maternal
bonding Findings showed that there was no significant
association between pre and post-test knowledge and
demographic variables

DISCuSSIoN
Baby oil massage on maternal bonding was
associated with many benefits to postnatal mothers as
it prevents developmental and psychological problems
among children’s. These results indicate that teaching
post natal mothers regarding baby oil massage
will enhance maternal bonding and prevent future
complications with children3
The present study finding portrays that there is a
significant difference between the pre-test and post-test
median scores. The pre and post tests median values
of knowledge (8.94 and 27.88),and practice (4.16 and
16.73) respectively indicated that there is an increase
in knowledge and practice among post natal mothers
regarding impact of baby oil massage on maternal
bonding after administration of NIP Mother baby
bonding affects aptitude, but it affects confidence,
attitude and, subsequently, attendance and achievement.
Anxious, poorly attached babies can become more
secure if their mothers enter stable love relationships.
Similar finding was revealed by a quasi-experimental
study conducted on the effects of baby massage on
attachment between mother and their newborns. This
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study was carried out from June 2008 to February 2010
with 57in the experimental group and 60 in the control
group. Data were collected regarding their demographic
characteristics and by using the Maternal Attachment
Inventory (MAI). All mothers were assessed on the
first and the last days of the 38-day study period. In the
experimental group, the babies received a 15-minute
massage therapy session everyday during the 38 days.
There was no significant difference found in the pretest
mean value baseline of the MAI score inboth groups.
The posttest mean values of the MAI of the experimental
group mothers (90.87 _ 10.76) were significantly higher
than those of control group (85.10 _ 15.50). There was
a significant difference between groups (p < .05). The
results of the study have shown that baby massage is
effective in increasing the mother infant attachment.13

CoNCluSIoN
The finding of this study was the need of nurse to
conduct training programme for the post natal mothers
to enhance the knowledge and practice of post natal
mothers regarding baby oil massage
The study proves that post natal mothers gained
knowledge and practice level remarkably when
compared to their previous knowledge and practice prior
to the administration of nurse intervention programme,
through these knowledge post natal mother will enhance
their bond with babies which will prevent upcoming
complication and problems with children’s who are
future of tomorrow
Implications for Nursing Practice: Lack of information
regarding the bonding with their babies is a serious
problem for them and is at the root of most physical
mental problem. Nurses working with post natal mother
and their babies in different settings such as the school,
hospital, clinic or community are in a better position
to understand their needs and provide information at
appropriate time. Hence, nurses should take keen interest
in preparing different teaching strategies suitable to the
community. Nurses should always encourage parents
and teachers to be involved in educating the post natal
mother to have a good bonding with their babies to avoid
future problems.
Conflict of interest: I Mrs Babita.P confirm that this
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Abstract
A randomized control study was conducted to assess the effectiveness of self-instructional module on knowledge of selfmanagement among patients undergoing hemodialysis in tertiary care Hospital, using simple random technique method. Data was
collected. Then SIM was administered in experimental group. The obtained data was analyzed by using frequency, percentage,
mean and standard Deviation. The study findings revealed that there is much gain in knowledge of self-care management among
CKD patients undergoing Hemodialysis in posttest of experimental study. So the SIM was an effective to enhance the Knowledge
of self-care management.
Keywords: CKD-chronic kidney disease, SIM-self-instructional module
Introduction
Kidney disease is the 8th leading cause of death in the United
States. Relative to whites, the risk for African Americans is
3.8 times higher, Native Americans is 2 times higher, Asians
is 1.3 times higher, and Hispanics also have increased risk,
relative to non-Hispanics. In 2009 (the most recent statistics
available), there were116, 395 new kidney failure diagnoses,
571,414 people living with kidney failure and 90,118 deaths
among people with kidney failure.
More than 87,000 people die from causes related to kidney
failure each year. Many people with an advanced form of
kidney disease do not know they have weak or failing kidneys,
but early detection and treatment can help prevent the
progression of kidney disease to kidney failure.
Self-Management Programme for the patients undergoing
Hemodialysis to enhance and sustain ability to function
normally, like diet, exercise, fluid management, dialysis
cycles,
medication,
satisfaction,
symptom
control,
complications control and health service utilization and
improve their impaired health status and the Quality of life.
Thus the investigator strongly considers that the self-care
management program to patients undergoing Hemodialysis
might have the positive impact on the Quality of Life of the
patients. To improve the Quality of Life of patients
undergoing Hemodialysis, ensuring their proper selfmanagement abilities can be achieved by self-management
programme which will aid them for improving or enhancing
their self-management abilities.
Objective
To assess the effectiveness of Self-Instructional Module in
experiment group as compared to control group.
Hypothesis
H1: The mean posttest Self-Management ability scores of

patients undergoing hemodialysis exposed to SelfManagement Program will be significantly greater than their
mean pretest Self-Management ability scores.
Methodology
Research Approach: Evaluative
Table 1
Group
Experimental (E)
Control (C)

Sampling Pretest Intervention Posttest
R
O1
X
O2
R
O1
-O2

R = Randomization of samples
X = Intervention
O1 = Pre test
O2= Post test
Population
Patients undergoing Hemodialysis who are admitted in
Dialysis or Nephrology Units.
Sample Size: 50
25 in Experimental Group
25 in Control Group
Methods of collection of data
 Sampling technique: Probability: Simple Random
Sampling.
 Instruments/ Tools: Structured Questionnaire on SelfManagement ability in Hemodialysis
Data collection method
The investigator obtains permission from the respective
authority and the ethical clearance to conduct the study.
Selection of sample (Patients undergoing Hemodialysis) and
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explaining the purpose of the research study and categorizing
them in to experimental and control group through Probability
Simple Random Sampling technique. Assessing the selfmanagement ability through Structured Questionnaire on SelfManagement ability among the patients undergoing
hemodialysis in the experimental and control group.
Administering Self-Management Programme among the
Patients undergoing Hemodialysis in the experimental group.
Conducting the posttest to assess the effectiveness of SelfManagement Programme among the patients undergoing
Hemodialysis in the experimental group as compared to the
control group.

6.

monitoring tool on self-efficacy, health beliefs, and
adherence in patients receivinghemodialysis. J Ren
Nutr. 1998; 8(4):203-11. Available from URL:
http://www.ncbi.nlm.nih.gov/pubmed/9776797
Barnett T, Li Yoong T, Pinikahana J, Si-Yen T. Fluid
compliance among patients having haemodialysis: can an
educational programme make a difference? J Adv
Nurs. 2008; 61(3):300-6. Available from URL: http://
www.ncbi.nlm.nih.gov/pubmed/18197864.

Results
Results of the study indicated that 3 (12%) had poor
knowledge, 20 (80%) had average knowledge and 2(8%) had
good knowledge in pretest. And 7(28%) had good knowledge,
18 (72 %) had average knowledge in posttest of control group
of the study.
In experimental group 7 (28%) had poor knowledge, 18(72%)
had average knowledge in pretest. And all of them i.e.
25(100%) had good knowledge in posttest of experimental
group.
Conclusion
The study findings revealed that there is much gain in
knowledge of self-care management among CKD patients
undergoing Hemodialysis in posttest of experimental study.
So the SIM was an effective to enhance the Knowledge of
self-care management.
References
1. Fadem SZ, et al. Satisfaction with Renal Replacement
Therapy and Education: The American Association of
Kidney Patients Survey. Clin J Am Soc Nephrol. 17 Feb
2011. Epub ahead of print. Available from URL:
https://www.google.co.in/url?sa=t&rct=j&q=&esrc=s&so
urce=web&cd=5&cad=rja&uact=8&ved=0CDsQFjAEah
UKEwifs8_82-7HAhXQSo4KHUoFBI8&url= http% 3A
%2F%2Fwww.nxstage.com%2Fdownload%2Ffile%2Ffid
%2F419&usg=AFQjCNFiC2BvXzGZlVFVx3x8EylxxcY
B0Q.
2. Kidney disease Statistics. American Kidney Fund.
Available from URL: http://www.kidneyfund.org/aboutus/assets/pdfs/akf-kidneydiseasestatistics-2012.pdf
3. Slesnick N, Pienkos S, Sun S, Doss-McQuitty S, Schiller
B. The chronic disease self-management program--A
pilot study in patients undergoing hemodialysis. Nephrol
News Issues. 2015; 29(4):22-3, 27-8, 30-2. Available
from
URL:
http://www.ncbi.nlm.
nih.
gov/
pubmed/26263750.
4. Wileman
V, Chilcot
J, Armitage
CJ, Farrington
K, Wellsted DM, Norton S, Davenport A, Franklin G, Da
Silva Gane M, Horne R, Almond M. Evidence of
improved fluid management in patients receiving
haemodialysis following a self-affirmation theory based
intervention: a randomised controlled trial. Psychol
Health. 2015 Aug 6:1-27.
5. Tanner JL, Craig CB, Bartolucci AA, Allon M, Fox
LM, Geiger BF, Wilson NP. The effect of a self242

Volume-8 | Issue-9 | September-2018 | PRINT ISSN No 2249-555X

Original Research Paper
Gynecology

EFFECTIVENESS OF A STRUCTURED TEACHING PROGRAMME ON
ANXIETY & KNOWLEDGE REGARDING SELF MANAGEMENT OF MINOR
DISORDERS OF PREGNANCY AMONG PRIMIGRAVIDAE MOTHERS
ATTENDING ANTENATAL CLINIC IN KINAYE PRIMARY HEALTH CENTRE,
BELGAUM KARNATAKA.

Jessey Joykumar
Jacob*

Lecturer, College of Nursing, Wanless Hospital Miraj, Maharashtra, India.
*Corresponding Author

Sudha A Raddi

Principal, KLES Institute of Nursing Sciences, KLE University, Belgaum, Karnataka,
India.

Sangeeta N
Kharde

Head of Department of Obstetrics and Gynaecological Nursing, KLES Institute of
Nursing Sciences, KLE University, Belgaum, Karnataka, India.

ABSTRACT

OBJECTIVES: To determine the level of anxiety among primigravidae with Zung's self rating anxiety scale, assess the
knowledge of self management of minor disorders of pregnancy among primigravidae, evaluate the effectiveness of STP
on reducing the anxiety and gain in knowledge regarding self management of minor disorders of pregnancy among primigravidae, ﬁnd out an
association between pre test knowledge scores and demographic variables among primigravidae.
METHODS: The research approach used for the study was evaluative approach using pre- test post- test design on 50 primigravidae mothers
attending antenatal clinic in Kinaye Primary Health Centre, Belgaum Karnataka using purposive sampling technique. Data was collected using a
structured knowledge questionnaires and Standardized Zung self rating scale. The data was tabulated and analyzed in terms of objectives of the
study using descriptive and inferential statistics.
RESULTS: The result showed that structured teaching programme was effective method to gain knowledge and to reduce anxiety about self
management of minor disorders of pregnancy.
CONCLUSION: Minor disorders are common during pregnancy may cause complications if neglected or may worsen in severity if untreated.
So it was felt that structured teaching programme would be useful in imparting the knowledge about self management of minor disorders of
pregnancy among antenatal mothers and will help the mothers to continue their pregnancy more comfortably & securely.

KEYWORDS : Minor disorders of pregnancy, self management, primigravidae, structured teaching programme, anxiety and
knowledge.
INTRODUCTION
Woman is a master piece of God as it gives her a great place in the
world to become a mother1. Pregnancy brings worry. Though
pregnancy is a very exciting time, at some time many women will
suffer from one or more of what is commonly known as the minor
disorders of pregnancy, 2 but often the minor disorders associated with
pregnancy can cause discomfort. Minor disorders are common during
pregnancy and home remedies should be considered as the ﬁrst line of
treatment. However, medication may be required to ensure the wellbeing of the mother and prevent secondary adverse effects to the fetus.3
The cost of educating about management of minor disorders is
minimal, and the results are great. It enhances the mother to progress
her health status by giving health education on management of minor
disorders and it is within the scope of nursing practice. So it is
mandatory for the mother to gain the knowledge so she can equip
herself to cope with the experience of pregnancy and also gain speciﬁc
knowledge, when she is suffering with minor disorders of pregnancy.4
METHODS
The researcher used evaluative approach using pre- test post- test
design. The study was conducted on 50 primigravidae mothers
attending antenatal clinic in Kinaye Primary Health Centre, Belgaum
Karnataka using purposive sampling technique. The data was
collected from 20/01/2012 to 16/02/2012 after obtaining permission
from Primary Health Centre. Pre- test was conducted using zung self
rating anxiety scale and structured knowledge questionnaire for 45
minutes to assess the anxiety and knowledge about self management of
minor disorders of pregnancy. Structured teaching programme was
administered after pretest on self management of minor disorders of
pregnancy. Post test was conducted after 7days of pre-test.
RESULTS
The data on sample characteristics revealed that majority of
primigravidae 32 (64%) belonged to the age group of 21-30 years and
minimum 3 (6%) belonged to the age 30 and above. Maximum number
of primigravidae had 18 (36%) had secondary education and minimum
number of primigravidae 3 (6%) were degree holders. Majority of
primigravidae 32 (64%) were house wives and minimum 4 (8%) were
government employees . Majority of primigravidae 26 (52%) had
monthly income of Rs. 1001-5000 and minimum 3 (6%) had above Rs.
10,000 monthly income. Maximum number of primigravidae 34

(68%) belonged to joint family and 16 (32%) were from nuclear
family. Most of primigravidae 31(62%) consumed vegetarian diet and
19 (38%) consumed mixed diet. Majority of primigravidae 38 (76%)
were not taking any therapeutic medications for minor disorders of
pregnancy and 12 (24%) were taking therapeutic medications.
Data analysis on level of anxiety revealed that in pretest majority of
primigravidae 24 (48%) had extreme anxiety, 18 (36%) had severe
anxiety and 8 (16%) had moderate anxiety scores whereas in post test
majority of the primigravidae 44 (88%) had moderate anxiety, 4 (8%)
had severe anxiety and 2 (4%) had normal anxiety scores.
Data analysis on level of Knowledge revealed that in pre-test majority
of the primigravidae 37 (74%) had average knowledge and 13 (26%)
had poor knowledge whereas; in post test 31 (62%) of primigravidae
had good knowledge and 19 (38%) had average knowledge.
Data analysis on effectiveness of structured teaching programme on
self management of the minor disorders of pregnancy revealed , the pre
test and post test data analysis revealed the mean post test anxiety
scores (53.18± 4.37) was less than the pre test anxiety scores (70.78±
1). The mean post test knowledge scores (21.58 ± 4.37) was higher
than the mean pre test knowledge scores (11.0 ± 3.28). Paired't' test
results showed signiﬁcant gain in knowledge (p<0.01). Statistical
analysis using chi- square to ﬁnd association between the pre test
anxiety of primigravidae and demographic variables revealed that the
variables age, occupational status, monthly income, type of family,
type of diet are independent of each other. The demographic variable
educational status with computed χ2 values 13.09 at df 6 shows an
association with pre test knowledge scores at 0.05 level of signiﬁcance.
The demographic variable any therapeutic medications for minor
disorders of pregnancy with computed χ2 values 9.05 at df 1 shows an
association with pre test anxiety scores at 0.05 level of signiﬁcance.
Statistical analysis using chi- square to ﬁnd association between the
pre test knowledge of primigravidae and demographic variables
reveals that the age, educational status, occupational status, monthly
income, type of family, type of diet and any therapeutic medication for
minor disorders of pregnancy with pre test knowledge scores of
primigravidae are independent of each other.
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Graph 1: Cylindrical graph showing percentage distribution of
primigravidae according to pre test and post test anxiety scores.
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Table no 8: Association between the existing pre-test anxiety score of primigravidae and demographic variables.
n=50
Demographic Variable
Normal Moderate
Severe Extreme Cal. Value
Tab. Value
Age
Ÿ Below 20yrs
9
2.85
0
2
4
9.488 (NS)
Ÿ 21-30yrs
0
6
14
12
Ÿ Above 30yrs
0
0
1
2
13
7
2
1

3
9
6
1

13
7
2
1

13.09

12.592 (S)

6

Occupational status:
Ÿ House wife
Ÿ Daily wages
Ÿ Government

0
0
0

6
1
1

10
7
1

16
6
1

2.58

9.82 (NS)

4

Monthly income of family:
Ÿ Below 1000
Ÿ 1001-5000
Ÿ 5001-10,000
Ÿ Above 10,000

0
0
0
0

2
3
2
1

1
8
10
0

2
15
4
2

9.82

12.592 (NS)

6

Type of family:
Ÿ Nuclear
Ÿ Joint

0
0

0
8

6
13

10
13

5.13

5.991 (NS)

2

Type of diet:
Ÿ Vegetarian
Ÿ Mixed

0
0

5
3

12
7

14
9

0.02

5.991 (NS)

2

5.999 (S)

2

S.N
1.

Demographic Variable
Age:
Ÿ Below 20yrs
Ÿ 21-30yrs
Ÿ Above 30yrs

2.

Educational status:
Ÿ Primary
Ÿ Secondary
Ÿ Higher secondary
Ÿ Graduation & above

0
0
0
0

11
14
9
3

6
4
3
0

1.904

Occupational status:
Ÿ House wife
Ÿ Daily wages
Ÿ Government

0
0
0

22
12
3

10
2
1

Monthly income of family income
Ÿ Below 1000
Ÿ 1001-5000
Ÿ 5001-10,000
Ÿ Above 10,000

0
0
0
0

5
19
11
2

0
7
5
1

4.

80

4

0
0
0
0

0
4
14
20
9.05
0
4
6
2
primi gravidae and demographic variables.
n=50
Good
Average
Poor
Cal.Value
9
26
Z0
6
2.44
2
0
6
0
1

3.

df

Educational status:
Ÿ Primary
Ÿ Secondary
Ÿ Higher secondary
Ÿ Graduation & above

Any therapeutic medications for minor
disorders:
Ÿ No
Ÿ Yes

7.

Graph 2: Cone graph showing percentage distribution of
primigravidae according to pre test and post test knowledge
scores.
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5.

6.

Type of family:
Ÿ Nuclear
Ÿ Joint

0
0

13
24

3
10

0.72

3.841 (NS)

1

Type of diet:
Ÿ Vegetarian
Ÿ Mixed

0
0

21
16

10
3

1.64

3.841 (NS)

1

11
2

0.7

3.841 (NS)

1

Any therapeutic medications for
minor disorders:
Ÿ No
0
27
Ÿ Yes
0
10
DISCUSSION
The study ﬁnding showed that in pretest majority of primigravidae
mothers 24 (48%) had extreme anxiety, 18 (36%) had severe anxiety
and 8 (16%) had moderate anxiety scores; whereas in post test majority
of the primigravidae 44 (88%) had moderate anxiety, 4 (8%) had
severe anxiety and 2 (4%) had normal anxiety scores. Similar ﬁndings
were seen in a study conducted by Gayathri K.V.10 The results showed
that majority of primigravidae in experimental group showed that
29(97%) had extreme anxiety and 1(3%) had marked to severe anxiety.
In control group the ﬁndings showed that 30(100%) had extreme
anxiety.The study ﬁnding showed that in pre-test majority of the
primigravidae 37 (74%) had average knowledge and 13(26%) had
poor knowledge whereas; in post test 31 (62%) of primigravidae had
good knowledge and 19(38%) had average knowledge. Similar
ﬁndings were found on knowledge of minor disorders of pregnancy
conducted by Sreelekha. The result of the study showed that out of 40
antenatal mothers in pretest 90% had average knowledge, 10% had
average knowledge. In post test 1/5th of sample had high knowledge,
2% followed by 50% had average knowledge. Only 30% of mothers
didn’t have any improvement. Anxiety and knowledge about minor
disorders of pregnancy and its self management was assessed and the
analysis for association, between pretest and post test existing anxiety
level was done, using Chi-square test. There was no association
between the variables age, occupational status, monthly income, type
of family, type of diet in relation with pre test anxiety scores of
primigravidae whereas variable educational status and therapeutic
medications for minor disorders of pregnancy showed an association
between the existing anxiety levels. No similar studies were found to
support or contradict the ﬁndings of the study.
7.

RECOMMENDATIONS
Randomized control trial can be carried out to evaluate the
effectiveness of the structured teaching programme to assess the
anxiety and knowledge about self management of minor disorders of
pregnancy. A comparative study can be done on anxiety and
knowledge of self management of minor disorders of pregnancy
among primigravidae residing in rural and urban settings.
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ABSTRACT:
Introduction& Background:Every child has a virtuous to a safe childhood and a life free from
cruelty. The experience of child abuse and neglect violate that right.Child misuse is a huge global
problem with a serious smack on the victim’s physical and mental health, well-being and
development throughout their lives and, by appendage, on society in common.
Objective: The aim of this study was to estimate the prevalence of physical abuse among school
going adolescent students (11 to 16 years age) in Belagavi city.
Material and Method:139 school going adolescents aged between 11 to 16 years were selected for
the study using stratified random sampling. The data was gathered by using WHO modified adverse
childhood experiences International questionnaire scale (ACE-IQ).
Results: Approximately 84% of study subjects faced one or the other form physical abuse, common
being among the age groups of 11 to 12 years. The most persistent perpetrator of physical abuse was
guardian/ family member, followed by the friends and neighbors. Also the abuse was prevalent
among the study subjects whose mother had low or no education, joint family life style, working
mothers and those living with siblings,(*p<0.05)
Conclusion: It is important to give the education to school and health authorities to identify these
signs and enquire about physical abuse from children and adolescents so as to protect and nurture
them as healthy individuals and responsible citizens.
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INTRODUCTION & BACKGROUND
Every child has a virtuous to a safe childhood and a life free from cruelty. The experience of
child abuse and neglect violate that right.1 Eachyear millions of children around the world are the
victims and witnesses of physical, sexual and emotional violence. Child misuse is a huge global
problem with a serious smack on the victim’s physical and mental health, well-being and
development throughout their lives and, by appendage, on society in common.2
Child abuse is a global problem with serious life-long consequences.3The World Health
Organization (WHO) defines child abuse and child maltreatment as "all forms of physical and/or
emotional ill-treatment, sexual abuse, neglect or negligent treatment or commercial or other
exploitation, resulting in actual or potential harm to the child's health, survival, development or
dignity in the context of a relationship of responsibility, trust or power."4
In general worldwide 40 million children subjected to abuse each year.5It is estimated that 1
in 14 children have been physically maltreated in UK.6 Physical abuse often does not occur in
separation, but as part of a sort of behaviors including autocratic dominance, anxiety-provoking
behavior, and a lack of parental warmth. The WHO defines physical abuse as: Intentional use of
physical forces against the child that results in-or has a high likelihood of resulting in-harm for the
child's health, survival, development or dignity. This includes hitting, beating, kicking, shaking,
biting, strangling, scalding, burning, poisoning and suffocating. Much physical violence against
children in the home is inflicted with the object of punishing.6
The ministry of women and child department, Government of India explored study in 2007
across the 13 states in India, and the study stipulated that an critically high percentage of children in
state run schools i.e., 53.8% faced corporal punishment. This was followed by Physical abuse of girls
in organizations was also very high. Higher percentages of children in the age group of 5-12 years
were subjected to physical abuse in organizations.7Over 6,000 children were identified as needing
protection from physical abuse as per 2015 report in UK.6
B. Meenakshi. et. al, conducted study to document the prevalence of physical abuse during
childhood among college students the study revealed that 56% (524/936) of the participants reported
that they were beaten during their childhood, of which 13.4% (70/524) required medical
treatment.16K.Sebind, et. al, conducted study to estimate the prevalence of physical abuse in a school
environment in a developing country; this study revealed that more males than females reported
being victims of abuse.11 All ages, races, ethnicities and socioeconomic backdrops are at risk for
physical abuse. Physical abuse affects both boys and girls across locality, communities, and countries
around the world.
IJSRR, 7(4) Oct. – Dec., 2018
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India is home to almost 19% of the world's children. More than one-third of the country's
population, throughout 440 million, is below 18 years of age.11There are many matters that may
contribute to child abuse, but some factors increase the threats to children and make them more
unsafe to abuse. They can be found in the scenario of parents, in the substantial situation and in
virtues of the child themselves. Parental considerations include Parent has already ill-treated a child,
it was unwanted pregnancy, Parent has a background of abuse when growing up, Young,
unsupported mother often with lack of education, Parents have impractical assumptions of the child
and lack of parent education, Parent is confined and has few substratum, Parent has a mental disorder
or is abusing drugs or alcohol. Environmental factors include overabundance in the house,
inadequacy or lack of opportunity to improve the family’s resources, Family violence is present.12
A basic presumption of the United Nation Convention on the Rights of The Child (CRC) is
that the family is the essential environment for the growth and prosperity of all its membersparticularly for children.11A United Kingdom based national survey confessed that mothers and
fathers were most often guilty for physical maltreatment, although violence by siblings was also
reported.11
Very few studies have been carried out in India about nature and magnitude of physical abuse
experienced by the children in families. In Karnataka, no similar study has been conducted on the
issue till date. Therefore, the present study will attempt to understand the prevalence of physical
abuse experienced by the adolescents (11 -16 years age) in Belagavi.

MATERIAL METHODS:
Institutional ethical clearance was obtained from Institutional Ethical Committee before the
start of the study, also permission was obtained from office of the directorate of education of
Belagavi District and consent from the principals and parents and assent from the study samples
were collected.
A cross sectional school based study design was used for this descriptive study.139students
from 6 schools of age group between 11 to 16 years were selected as sample using the formula
n=Z2pq/d2 by stratified random sampling. The prevalence of abuse was taken based on the study
documented by Daral. S et. al in the year 2016.14
Primary and secondary school going adolescents of aged 11-16 years, students who were
willing to participate and present at time of data collection were included in the study. The students
who declined to participate were excluded in the study.
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The data was collected by using questionnaires based on socioeconomic profile of the family
characteristics of the sample and WHO modified adverse childhood experiences International
questionnaire (ACE-IQ)for the determination of prevalence of physical abuse among the sample.
The questionnaires were given both in English and Kannada language and confidentiality was
maintained at all the stages of data collection and analysis. The data collected was then subjected to
statistical analysis using SPSS software.

RESULTS
(Table-1) shows the socio demographic characteristics of the study subjects, the mean age of
the study subjects in this study was 13.05 years with majority of belonging to nuclear families where
in 70% of the sample constituted male gender and remaining 30% were females. As per educational
status of the parents 45.35% had completed Secondary Schools. Nearly majority of the parents of the
sample were self-employed (56.80%) and from middle class (71.90%).the majority of sample had
two siblings (74.10%).
(Graph-1) represents the overall prevalence of physical abuse among school going
adolescents .Among 139 adolescents the overall prevalence of physical abuse perpetrated by family
was 60.43%, friends 51% and neighbors 50.36%, were respectively.
(Table-2-represents the characteristics of physical abuse among school going adolescents
perpetrated by family)Out of the total 139 study subjects 55 (39.57%) had not faced physical abuse,
while the remaining 84(60.43%) had faced physical abuse by one or the other perpetrator. The most
common form of abuse most times was being spanking (109; 78.42%), kicking, pushing or grabbing
(98; 70.50%), bullied or made to feel embarrassed (102; 73%),by family members.
(Table-3-represents the characteristics of physical abuse among school going adolescents
perpetrated by friends )physical abuse most of times perpetrated by friends was shouting screaming
(112;80.58%), pulling of hair, (86; 61.87%) choking (75; 53.96%), having been bullied or
embarrassed by friends (84;60.43%), pulling, pinching/twisting ear (83; 59.71%), spanking with
hand (74; 53.24%), spanking with object (56; 40.29%),
(Table-4-represents the characteristics of physical abuse among school going adolescents
perpetrated by neighbors) physical abuse most of times perpetrated by neighbors was spanking (119;
85.61%),spanking by object (112; 80.58%), screaming (87; 62.59%), pulling hair (85; 61.15%),
chocking (62; 44.60%), pulling, twisting of ear (73; 52.52), having been bullied and made to feel
embarrassed (55.37%).
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DISCUSSION
(Table-5) presents association between socio demographic characteristics with prevalence of
abuse by Guardian/family, friends, neighbors. The present study found significant association with
mother education, socioeconomic status with physical abuse being family as a perpetrator among
school going adolescents (p=<0.05),and also found significant association with type of family
education status of mother, and number of siblings with physical abuse being friend as perpetrator
among adolescents (p=<0.05), the previous studies reported greater prevalence in younger children
aged 5–12 years and those belonging to nuclear families. Present study reported that Physical abuse
more in 11 to 12 years adolescent girls from families of low socioeconomic status, whereas Deb and
Modak11 reported it more in adolescents from high-income families.

CONCLUSION:
Children of all ages, races, ethnicities and socioeconomic backgrounds are at risk for physical
abuse. Physical abuse affects both boys and girls across neighbourhoods, communities, and countries
around the world. Children aged 4-7 years and 12-15 years are at the greatest risk of being physically
abused. Very young children are most susceptible to receiving serious injuries.10
It is important to give the education to school and health authorities to identify these signs
and enquire about physical abuse from children and adolescents so as to protect and nurture them as
healthy individuals and responsible citizens of the future.
Table 1:Socio demographic profile of study participants (n=139)
Characteristics

Categories

No of respondents (%)

% of respondents

Age groups

11-12yrs

28

20.10

( Mean age ±13.05 years)

13-14yrs

76

54.70

15-16yrs

35

25.20

Male

98

70.50

Female

41

29.50

Nuclear

91

65.50

Joint

48

34.50

Hindu

107

77.00

Muslims

18

12.90

Others

14

10.10

Illiterates

4

2.90

Primary

11

7.90

Secondary

61

43.90

Higher secondary

46

33.10

Degree

17

12.20

Gender
Types of family
Religions

Fathers education
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Mothers education

PG

0

0.00

Illiterates

6

4.30

Perpetrated by Family ( n = 139)
Characteristics of Physical Abuse

Prevalence of Physical abuse
Some times (%)
Most of the time (%)

Hitting , beating , and spanking by hand
Bullied or embarrassed
Shouting , screaming
Pushing , grabbing or kicking
Pulling hair

Fathers occupation

Mothers occupation

Socio economic status

No of siblings

21(15.11)
28(20.14)
31(22.30)
6 (4.32)
43 (30.94)

109(78.42)
102(73.38)
101(72.66)
98(70.50)
88(63.31)

Primary

24

17.30

Secondary

65

46.80

Higher secondary

44

31.70

Degree

0

0.00

Farmer
Government employee

12
7

8.60
5.00

Self employed

79

56.80

Private employed

41

29.50

Farmer

4

2.90

Government employee

5

3.60

Self employed

72

51.80

Private employed

48

34.50

House wife

10

7.20

Upper class

2

1.40

Upper middle class

31

22.30

Middle class

100

71.90

Lower middle class

6

4.30

One

9

6.50

Two

103

74.10

Three and plus

27

19.40

Total

139

100.00

Characteristics of physical abuse of study participants (n=139)
Table.2: Characteristics of physical abuse perpetrated by family
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Twisting or pinching of ear
Hitting , beating , and spanking by object
Locked in small place
Tried to choke or drowned

42(30.22)
72(51.80)
29(20.86)
25(17.99)

87(62.59)
62(44.60)
Nil
Nil

Table.3: Characteristics of physical abuse perpetrated by friends
Perpetrated by Friends ( n = 139)
Prevalence of Physical abuse
Characteristics of Physical Abuse
Some times (%)
Most of the time (%)
Shouting , screaming
19 (13.67)
112(80.58)
Pulling hair
Bullied or embarrassed

45(32.37)
49(35.25)

86(61.87)
84(60.43)

Twisting or pinching of ear

47(33.81)

83(59.71)

Tried to choke or drowned
Hitting , beating , and spanking by hand
Hitting , beating , and spanking by object
Locked in small place

58(41.73)
58(41.73)
71(51.08)
80(57.55)

75(53.96)
74(53.24)
56(40.29)
47(33.81)

Table.4: Characteristics of physical abuse perpetrated by neighbors
Perpetrator byneighbors ( n = 139)
Prevalence of Physical abuse
Types of Physical Abuse
Some times (%)
Most of the time (%)
Hitting , beating , and spanking by hand
Nil
119(85.61)
Hitting , beating , and spanking by object
12(8.63)
112(80.58)
Shouting , screaming
49(35.25)
87(62.59)
Pulling hair
47(33.81)
85(61.15)
Twisting or pinching of ear
58(41.73)
73(52.52)
Tried to choke or drowned
64(46.04)
62(44.60)
Bullied or embarrassed
79(56.83)
55(39.57)

Table.5: Association between socio demographic characteristics with prevalence of physical abuse among school
going adolescents
Characteristics

Categories

N

Abuse by
Guardian/family
No
%
Pvalue

Age groups

11-12yrs

28

21

75.00

13-14yrs

76

45

59.21

15-16yrs

35

18

51.43

Male

98

57

58.16

Female

41

27

65.85

Nuclear

91

50

54.95

Joint

48

34

70.83

Gender

Types of family
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0.1560

0.3980

0.0690

Abuse by
friends
No %
Pvalu
e
12 42. 0.57
86
00
41 53.
95
19 54.
29
53 54. 0.40
08
50
19 46.
34
40 43. 0.01
96
1*
32 66.

Abuse by
neighbors
N
%
Po
value
1
5
3
5
2
0
4
9
2
1
3
5
3

53.5
7
46.0
5
57.1
4
50.0
0
51.2
2
38.4
6
72.9

0.516
0

0.896
0

0.001
*
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Religions

Fathers
education

Mothers
education

Fathers
occupation

Mothers
occupation

Hindu

107

68

63.55

Muslims

18

8

44.44

7

Others

14

8

57.14

7

Illiterates

4

4

Primary

11

6

100.0
0
54.55

Secondary

61

39

63.93

26

Higher
secondary
Degree

46

23

50.00

29

17

12

70.59

10

Illiterates

6

5

83.33

Primary

24

20

83.33

16

Secondary

65

34

52.31

29

Higher
secondary
Farmer

44

25

56.82

21

12

7

58.33

Government
employee
Self
employed
Private
employed
Farmer

7

6

85.71

5

79

47

59.49

41

41

24

58.54

19

4

2

50.00

5

0

0.00

1

72

48

66.67

41

48

28

58.33

21

10

6

60.00

5

Upper class

2

0

0.00

Upper
middle class
Middle class

31

24

77.42

19

100

57

57.00

49

Lower
middle class
One

6

3

50.00

4

9

5

55.56

Two

103

61

59.22

Government
employee
Self
employed
Private
employed
House wife
Socio Economic
status

No of siblings
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0.2980

0.2050

58

3
4

0.0350
*

0.5760

0.0590

0.0500
*

0.7440

6

7

4

0

7
56

67
54.
21
38.
89
50.
00
75.
00
36.
36
42.
62
63.
04
58.
82
10
0.0
0
66.
67
44.
62
47.
73
58.
33
71.
43
51.
90
46.
34
10
0.0
0
20.
00
56.
94
43.
75
50.
00
0.0
0
61.
29
49.
00
66.
67
77.
78
54.
37

0.48
00

5
5
5
6
9

0.15
70

4
3

0.02
5*

0.62
00

3
2
2
0
1
1
5

1
7
2
8
2
0
6
5

0.10
00

4
0
1
9
2

2
3
8
2
3
5
0.25
00

2
2
1
4
4
3

0.04
1*

4
5
1

2
51.4
0
33.3
3
64.2
9
100.
00
27.2
7
52.4
6
43.4
8
64.7
1
83.3
3
70.8
3
43.0
8
45.4
5
50.0
0
71.4
3
50.6
3
46.3
4
50.0
0
40.0
0
52.7
8
47.9
2
50.0
0
100.
00
67.7
4
44.0
0
50.0
0
44.4
4
49.5
1

0.200
0

0.070
0

0.038
*

0.680
0

0.974
0

0.062
0

0.800
0
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Three and
plus
Total

27

18

66.67

9

139

84

60.43

72

33.
33
51.
80

1
5
7
0

55.5
6
50.3
6

*p<0.05

prevalence

Fig no 1: Prevalence of physical abuse among adolescents
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56
54
52
50
48
46
44
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50.36

perpetrated by family
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friends
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Neighbors

catogeries
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ABSTRACT
Background: The prevalence of depression and anxiety in diabetes is considerably higher than normal population
and found to have a negative impact on diabetes. Objective of the study was to assess the prevalence of depression
and anxiety and to identify their associated risk factors among people with type 2 diabetes mellitus.
Methods: Descriptive study was done in Endocrine and medicine outpatient Department of Vijaya Hospital in
Belagavi, South India. Total 384 patients with type 2 diabetes mellitus were interviewed for depression and anxiety
by administering the Hospital Anxiety and Depression Scale (HADS).
Results: Of the total 384 patients surveyed, depression and anxiety were found in 32.56%. (95%CI 27.8-37.2%) and
37.76% (95% CI 33.1-42.9%) respectively. In Multiple Logistic regression analysis age, unmarried, religion, duration
of type II diabetes and type of treatment were significantly associated with depression symptoms, Anxiety symptoms
were associated with age, Qualification, Occupation, Religion, Duration and type of treatment.
Conclusions: This study found a high prevalence of depression and anxiety in patients with Type 2 DM. Therefore,
the care of individuals with type 2 Diabetes Mellitus (DM) should include the screening and possible treatment of
depression and anxiety in order to achieve and sustain treatment goals.
Keywords: Anxiety, Depression, Tertiary care hospital, Type 2 diabetes mellitus

INTRODUCTION
Diabetes mellitus is a group of metabolic diseases
characterized by hyperglycemia resulting from defects in
insulin secretion, insulin action, or both. It has been
classified as type 1 DM and type 2 DM. Type 1 DM, a
subtype of Diabetes Mellitus results due to complete or
near total insulin deficiency whereas Type 2 DM
characterized by variable degree of insulin resistance,
impaired insulin secretion and increased glucose
production.1 The WHO estimated the population of
diabetes patients to increase from 171 million in 2000 to
366 million by 2030 worldwide.2 Prevalence study also
reported that there are currently 285 million people with

diabetes worldwide and this number is set to increase to
438 million by year 2030.3 Type 2DM is estimated to be
90-95% of the total global morbidity of DM. 4 India has
more than 50 million Type 2 diabetes patients.5 India will
soon be the capital of diabetes. Depression and anxiety
are other prevalent condition in diabetes mellitus.
Approximately 340 million people worldwide suffer from
depression at any given time.6 The World-wide estimated
prevalence of depression and anxiety is 25% and 7.3%.
Depression disorders are more in women than men. Life
time prevalence of depression is 10-2-%.7 The prevalence
of depression and anxiety in diabetes is considerably
higher than normal population and lies between 12-28%.8
However, the differences in prevalence rate may be
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attributed to various scales used and methods that were
applied in calculating the prevalence rate of depression
and anxiety.
METHODS
The study had Non-Experimental Descriptive study
design. It was carried out from May 2018 to March 2019
among all 384 patients with Type 2 Diabetes mellitus
who were attending the outpatient department of
Endocrine and medicine of Vijay Hospital Belagavi,
south India. Objectives and benefits of the study were
explained in verbal and written form attached to the
questionnaires.
Patients were assured that their participation was
confidential and would not affect their medical treatment
outcomes. A written consent was obtained from those
who agree to participate in the study. The investigator
was trained to conduct interview using Hospital Anxiety
and depression Scale (HADS) by interviewing the patient
and supplemented by patient records. The questionnaire
was translated into the local Kannada language for better
understanding.
Inclusion criteria


Patients age between 30-60 years with Type 2 DM
(Fasting glucose level more than or equal to 126
mg/dl and post prandial, more than or equal to 200
mg/dl) were considered for the study.

Exclusion criteria


Excluding those who are diagnosed psychiatric
problems/illness or those who are currently on antidepressants, pregnant women and seriously ill
patients.

The study protocol was approved by the Ethics
committee of the institute. Informed written consent was
obtained from all the participants, after explaining the
objectives of the study.
Statistical analysis
The Data collected during the study was entered in the
Microsoft excel Format and was analysed and using
Statistical Package for Social Sciences (SPSS) (V.20.0).
A descriptive Statistical analysis was done for continuous
and categorical variables.
Differences in characteristics between participants were
tested with t-test for normally distributed variables.
Multivariate regression analysis was used to evaluate the
anxiety and depression symptoms singly or combination
in relation to glycemic control. Results were expressed as
odds ratio (OR) and 95% confidence intervals. The
minimum statistical significance level foe all analysis
was p<0.05.

RESULTS
A total of 384 participants were included in the study, in
which 261 (67.97%) were male and 123 (32.03%) female
participants. Most of the study participants i.e. about 200
(52.08%) belongs to the age group of 41-50 years 108
(28.13%) belonged to the age group of 30-40 years
followed by 76 (19.79%) belonged to the age group of
51-60 years. Majority of 218 (56.77%) of the respondents
were suffering with type II diabetes in the range of 0-5
years and 20 (5.21%) were suffering from type II diabetes
for more than 16 years and almost 247 (64.32%) were on
oral hypoglycaemia drugs, whereas 49 (12.76%)
respondents
received both insulin and oral
hypoglycemic drugs. Most of the respondents 279
(72.66%) belonged to middle class families and 39
(10.16%) of the respondents belonged to lower class
families. Majority of the respondents 294 (76.56%) were
married, 44 (11.46%) were unmarried, 28 (7.29%) were
widow and only 18 (4.69%) were divorced. Almost 164
(42.71%) respondents completed their graduation
whereas, 68 (17.71%) did their higher secondary
education, 57 (14.84%) completed their secondary
school, 50 (13.03%) did not have any formal education
and only 45 (11.72%) did their secondary school
education. Around 136 (36.45%) of the respondents were
private employees and (5.21%) were farmers. Table 1
Shows Distribution of study respondents by different
characteristics.
Reveals the multiple logistic regression analysis of
depression by demographic characteristics with age,
unmarried respondents, religion, duration of type II
diabetes and type of treatment showed significant
contribution with depression (p<0.05). This shows that
respondents who were above 40 years of age (Odd ratio 0.39,95% CI:0.20-0.76 and 0.06,95% CI:0.02-0.21)
expressed greater depression as compared to respondents
below 40 years. Unmarried respondents also showed
depression symptoms (Odd ratio - 0.43, 95% CI:0.181.03). Religion also showed strong contribution towards
depression where Muslims, Christians and other religion
respondents were more depressed than Hindus (Odd ratio
- 0.40,95% CI:0.17-0.13, 0.39, 95% CI:0.15-1.00 and
0.49, 95% CI:0.25-0-95) respectively. Respondents who
were suffering from type II diabetes for more than 16
years showed significant contribution towards depression
than compared to others (Odd ratio - 6.34, 95% CI:1.3629.68). Those on insulin and combined with insulin and
OHD showed greater contribution towards depression
(Odd ratio - 2.05, 95% CI:1.13-3.74 and 8.48, 95%
CI:3.53-20.35). Table 2 shows multiple logistic
regression analysis of depression by demographic
characteristics.
Reveals the regression analysis of anxiety by
demographic characteristics with age, qualification,
religion, duration of type II diabetes and type of treatment
showed significant contribution with anxiety (p<0.05).
This shows that respondents who were above 50 years of
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age expressed more anxiety (Odd ratio-0.11, 95%
CI:0.03-0.32). Respondents who were not educated and
higher Secondary Education were more anxious about

their condition (Odd ratio -3.91,95% CI:1.53-10.03 and
4.99,95% CI:1.70-14.65).

Table 1: Distribution of study respondents by different characteristics.

Age groups
Gender
Marital status

Qualifications

Socio economic status

Occupations

Types of family

Religion

Duration

Treatment

30-40
41-50
51-60
Male
Female
Married
Unmarried
Divorced/divorced
No formal education
Primary school
Secondary school
Higher secondary education
Graduates and above
Upper class
Middle class
Lower class
Government employee
Private employee
Self employed
Agriculture
House wife
Joint
Nuclear
Hindu
Muslim
Christian
Others
0-5
6-10
16-20
OHD
Insulin
Insulin and OHD
Total

Respondents who were Christian, Muslim and other
religion people expressed anxiety (Odd ratio- 0.42,95%
CI:0.19-0.93, 0.29, 95% CI:0.12-0.74 and 0.47, 95%
CI:0.25-0.89).
Respondents who were suffering from 6-10 years had
more anxious (Odd ratio - 2.23, 95% CI:1.20-4.16) and
those on insulin and OHD also showed greater
contribution towards anxiety (Odd ratio - 2.03,1. 95%
CI:13-3.65 and 4.70, 95% CI:2.04-10.28). Table 3 shows
multiple logistic regression analysis of anxiety by
demographic characteristics.

No of respondents
108
200
76
261
123
294
44
18
50
57
45
68
164
66
279
39
57
136
96
20
75
86
298
215
49
38
82
218
120
26
247
88
49
384

% of respondents
28.13
52.08
19.79
67.97
32.03
76.56
11.46
4.69
13.02
14.84
11.72
17.71
42.71
17.19
72.66
10.16
14.84
35.42
25.00
5.21
19.53
22.40
77.60
55.99
12.76
9.90
21.35
56.77
31.25
6.77
64.32
22.92
12.76
100.00

DISCUSSION
This study aimed to determine the prevalence of
depression and anxiety in type 2 diabetes. Of the 384
patients with type 2 Diabetes surveyed, depression and
anxiety in type 2 Diabetes mellitus patient were found to
be 32.56% (95% CI 27.8-37.2%) and 37.76% (95% CI
33.1-42.9%) respectively. A rising trend in prevalence of
depression and anxiety in diabetes patients has been
suggested by the studies done in various parts of the
world as well as in India. The prevalence of depression
among the participants in the current study was found to
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be 32.56% is comparable with previous findings in
Northern India 41%, Netherlands 31%, in Bahrain 33.3%,

in Malaysia 30.5%, A multi-center study done in Pakistan
found prevalence as 43.5%.9-13

Table 2: Multiple logistic regression analysis of depression by demographic characteristics (n=384).

Age in years

Gender

Marital status

Qualification

Socioeconomic
status

Occupation

Type of
family
Religion
Duration of
type-ii
diabetes in
years
Type of
treatment

30-40yrs
41-50yrs
51-60yrs
Male
Female
Married
Unmarried
Divorced
Widow
No formal education
Primary school
Secondary school
Higher secondary
education
Graduates and above
Upper class
Middle class
Lower class
Government employee
Private employee
Self employed
Agriculture
Housewife
Joint
Nuclear
Hindu
Muslim
Christian
Others
0-5 years
6-10 years
11-15 years
16+ years
Oral hypoglycemic
drugs
Insulin
Insulin and ohd
Total

Normal

%

Abnormal

%

70
139
50
174
85
196
29
12
22
45
40
35

64.81
69.50
65.79
66.67
69.11
66.67
65.91
66.67
78.57
90.00
70.18
77.78

38
61
26
87
38
98
15
6
6
5
17
10

35.19
30.50
34.21
33.33
30.89
33.33
34.09
33.33
21.43
10.00
29.82
22.22

46

67.65

22

32.35

93
29
195
35
31
95
59
18
56
52
207
129
38
29
63
158
77
16
8

56.71
43.94
69.89
89.74
54.39
69.85
61.46
90.00
74.67
60.47
69.46
60.00
77.55
76.32
76.83
72.48
64.17
61.54
40.00

71
37
84
4
26
41
37
2
19
34
91
86
11
9
19
60
43
10
12

43.29
56.06
30.11
10.26
45.61
30.15
38.54
10.00
25.33
39.53
30.54
40.00
22.45
23.68
23.17
27.52
35.83
38.46
60.00

193

78.14

54

21.86

51
15
259

57.95
30.61
67.45

37
34
125

42.05
69.39
32.55

Or

95% CI for or
Lower Upper

p-value

0.39
0.06
0.63

0.20
0.02
0.31

0.76
0.21
1.31

0.0060*
0.0001*
0.2160

0.43
0.58
0.42
2.24
1.27
2.32

0.18
0.20
0.10
0.83
0.41
0.80

1.03
1.66
1.77
6.03
3.99
6.70

0.0500*
0.3090
0.2350
0.1100
0.6770
0.1210

3.41

1.12

10.44

0.0320*

1.49
0.78
1.86
0.81
1.66
0.20

0.53
0.35
0.52
0.25
0.58
0.03

4.16
1.76
6.63
2.60
4.81
1.31

0.4520
0.5520
0.3420
0.7240
0.3480
0.0940

0.84

0.45

1.59

0.5980

0.40
0.39
0.49

0.17
0.15
0.25

0.93
1.00
0.95

0.0340*
0.0500*
0.0350*

2.21
4.04
6.34

1.14
0.92
1.36

4.28
17.87
29.68

0.0190*
0.0650
0.0190*

2.05
8.48

1.13
3.53

3.74
20.35

0.0180*
0.0001*

*p<0.05

Various other studies found that prevalence of depression
in T2DM ranging from 13.6% to 67.5%.14,15 However,
studies from US and UK reported the prevalence of
depression in patients with T2DM varying from 30% to
83%.16,17 Similarly, a meta-analysis identified the

prevalence of depression in diabetes ranging from 8% to
61%.18
Theses distinctions can be due to the differences in
sample size, socio demographic condition, and others. In

International Journal of Research in Medical Sciences | April 2020 | Vol 8 | Issue 4

Page 1311

Kamat AM et al. Int J Res Med Sci. 2020 Apr;8(4):1308-1313

addition, the lack of documentation regarding relevant
factors associated with the disease condition may

confound results of clinical studies and skew rate.

Table 3: Multiple logistic regression analysis of anxiety by demographic characteristics (n=384).

Age in years
Gender
Marital
status

Qualification

Socioeconomic
status

Occupation

Type of
family
Religion
Duration of
type-ii
diabetes in
years
Type of
treatment

30-40 yrs
41-50 yrs
51-60 yrs
Male
Female
Married
Unmarried
Divorced
Widow
No formal education
Primary school
Secondary school
Higher secondary
education
Graduates and above
Upper class
Middle class
Lower class
Government employee
Private employee
Self employed
Agriculture
House wife
Joint
Nuclear
Hindu
Muslim
Christian
Others
0-5 years
6-10 years
11-15 years
16+ years
Oral hypoglycemic
drugs
Insulin
Insulin and OHD
Total

Normal

%

Abnormal

%

64
123
52
162
77
178
29
12
20
42
33
34

59.26
61.50
68.42
62.07
62.60
60.54
65.91
66.67
71.43
84.00
57.89
75.56

44
77
24
99
46
116
15
6
8
8
24
11

40.74
38.50
31.58
37.93
37.40
39.46
34.09
33.33
28.57
16.00
42.11
24.44

45

66.18

23

33.82

85
28
182
29
32
87
53
18
49
46
193
117
35
29
58
144
66
18
11

51.83
42.42
65.23
74.36
56.14
63.97
55.21
90.00
65.33
53.49
64.77
54.42
71.43
76.32
70.73
66.06
55.00
69.23
55.00

79
38
97
10
25
49
43
2
26
40
105
98
14
9
24
74
54
8
9

48.17
57.58
34.77
25.64
43.86
36.03
44.79
10.00
34.67
46.51
35.23
45.58
28.57
23.68
29.27
33.94
45.00
30.77
45.00

174

70.45

73

29.55

47
18
239

53.41
36.73
62.24

41
31
145

46.59
63.27
37.76

Or

95% CI for or
Lower Upper

p-value

0.58
0.11
0.69

0.31
0.03
0.34

1.08
0.32
1.39

0.0840
0.0001*
0.2970

0.58
0.55
0.32
3.91
1.30
2.20

0.25
0.20
0.08
1.53
0.45
0.81

1.33
1.54
1.33
10.03
3.78
6.01

0.1960
0.2560
0.1170
0.0050*
0.6340
0.1230

4.99

1.70

14.65

0.0030*

1.19
0.70
0.87
0.62
1.37
0.09

0.45
0.34
0.25
0.20
0.50
0.01

3.17
1.47
3.00
1.90
3.74
0.57

0.7280
0.3500
0.8220
0.4000
0.5390
0.0110*

1.06

0.59

1.92

0.8460

0.42
0.29
0.47

0.19
0.12
0.25

0.93
0.74
0.89

0.0320*
0.0100*
0.0200*

2.23
1.74
2.07

1.20
0.44
0.49

4.16
6.96
8.71

0.0110*
0.4320
0.3190

2.03
4.70

1.13
2.04

3.65
10.82

0.0190*
0.0001*

CONCLUSION
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Abstract
Keywords:
Kangaroo mother care;
staff nurses; knowledge.

Introduction
Kangaroo mother care (KMC) is a type of care for pre-term infant/babies by their
parents that provide early skin-to skin contact between the baby and the parents. Low
birth weight and preterm baby is one of the major health problems throughout the
world. The skin to skin contact between mother and baby provides an excellent
source of biological controlled heat. It provides warmth, promotes bonding and
breastfeeding.
Objective:
1. To assess the knowledge of staff nurses regarding kangaroo mother care. 2. To
find out the association between the knowledge of staff nurses regarding kangaroo
mother care with selected demographic variables.
Material and Methods
The study comprised of selected 30 staff nurses working in maternity unit, by using
simple random sampling method by using purposive sampling technique. Baseline
data and knowledge of staff nurses were assessed by using structured knowledge
questionnaire on kangaroo mother care. The data was analyzed by applying
descriptive and inferential statistics.
Results
The analysis showed that the area wise distribution of knowledge regarding kangaroo
mother care. In general information the mean score was 3.53. In Advantages of
kangaroo mother care the mean score is 2.93. In eligibility criteria of KMC the mean
score is 4.46. In practice of KMC the mean score is 1.67. In KMC in nursery the
mean score is 2.13. In don’ts of KMC the mean score is 1.93.
Conclusion
KMC is the best method for the LBW. It reduced the mother’s fear, increased the
physician and mental development of the baby and increased milk production.KMC is
a cost effective alternative to incubator care for low LBW newborns in a low resource
setting.

Introduction
Kangaroo mother care is a type of care for pre-term infant/babies by their parents that provide early skin-to skin
contact between the baby and the parents1. Low birth weight and preterm baby is one of the major health problems
throughout the world. The skin to skin contact between mother and baby provides an excellent source of biological
controlled heat. It provides warmth, promotes bonding and breastfeeding. KMC satisfies all five senses of the baby 2.
Kangaroo Mother Care (KMC) is a strategy created and developed by a team of pediatricians in the Maternal and
Child Institute in Bogota, Colombia. It was invented by Dr. Edgar Rey in 1978, and developed by Dr. Hector
Martinez and Dr. Luis Navarrete until 1994, when the Kangaroo Foundation was created. KMC was an innovative
©Indian JMedResPharmSci
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method developed to provide thermal care for LBW newborns. The first trial of KMC was launched to address overcrowding, cross-infection, poor prognosis and extremely high LBW mortality rates. The goals of the trial were to
improve outcomes for LBW infants, humanize their care, and reduce the length and cost of hospitalization. While
much of this was accomplished, the most dramatic result, documented through a pre- and post-intervention study of
the trial, showed a drop in neonatal mortality from 70% to 30%. Thirty-two years later, KMC is now recognized by
global experts as an integral part of essential newborn care3.
Kangaroo Mother Care (KMC) is defined as a method of holding a small nappy neonate in skin-to skin contact
(SSC), prone and upright on the maternal chest. The neonate is enclosed in maternal clothing in order to maintain
temperature stability.SSC contact should ideally start at birth, but is helpful at any time. It should ideally be
continuous day and night, but even shorter periods are still helpful. So, it is recommended that SSC with the mother
should be employed regularly and consistently with medically stable premature infant, including those requiring
respiratory support due to its beneficial effects. Thus, it is important that parents are informed about the benefits and
process of KMC4.
The two component of KMC are
a.
Skin to skin contact: early, continuous and prolonged skin to skin contact between the mother and her
baby is the basic component of KMC. The infant is placed in a small pouch which is then placed on the mother’s
chest between the breasts.
b.
Excusive breastfeeding: the baby on KMC is breastfed exclusively. Skin to skin contact promotes
lactation and facilitates the feeding interaction.
“Kangaroo mother care is a ray of hope for the millions of children throughout the world who are born
premature and underweight”. UNICEF5
Newborn period comprises of the first four weeks of extra uterine life. It is an important link in the chain of events
from conception to adulthood. The physical and mental well being of an individual depends on the correct
managements of events in the perinatal period. In India almost 7 out of 100 babies do not see their first birthday and
nearly 65 % of these infant deaths occur in the neonatal period, namely, the first four weeks of life. The current
neonatal mortality rate in India is 45 per 1000 births. 6
Low birth weight (LBW) has been defined by the World Health Organization (WHO) as weight at birth of less than
2,500 grams (5.5 pounds). This is based on epidemiological observations that infants weighing less than 2,500 g are
approximately 20 times more likely to die than heavier babies. More common in developing than developed
countries, a birth weight below 2,500 g contributes to arrange of poor health outcomes 6, 7.
The preterm birth refers to babies born before 37 completed weeks of gestation. In addition, more granularity would
be helpful for programs, such as dividing moderately preterm (33 to 36 completed weeks of gestation), very preterm
(<32weeks) and extremely preterm (<28 weeks) 6,7
Mother and child are vulnerable or special groups. They must be considered as one unit. This is because during the
antenatal period the fetus is the part of the mother for about 280days. The child’s health is closely related to
maternal health and post birth the child is dependent on the mother. The current trend in many countries is to
provide maternal and child health services8.
The most crucial need of LBW and preterm infant is application of external warmth. A neutral thermal environment
is one that permits the infant to maintain a normal core temperature. Studies indicate that optimum thermo regularity
cannot be predicted for every high risk infants. The LBW/ preterm infants have only smaller muscle mass and fewer
deposits of brown fat for producing heat. So, additional care is needed for LBW/Preterm babies 8.
Full term babies left on their mother’s bare chest will breastfeed spontaneously within the hour without any
help.Hence KMC is safe for both full term and preterm infants.
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Objectives of the study
2. To assess the knowledge of staff nurses regarding kangaroo mother care. 2. To find out the association between
the knowledge of staff nurses regarding kangaroo mother care with selected demographic variables.

Materials and Methods
The research design selected for the present study is descriptive survey design. The survey is carried out for
providing an accurate portrayal of knowledge among staff nurses regarding kangaroo mother care. The study was
carried out in selected maternity unity of hospital at Belgaum. The study comprised of selected 30 staff nurses
working in maternity unit, by using simple random sampling method by using purposive sampling technique.
Baseline data and knowledge of staff nurses were assessed by using structured knowledge questionnaire on
kangaroo mother care. The data was analyzed by applying descriptive and inferential statistics.

Results
The data was analysed and presented under the following sections.
Section I: Description of socio demographic variables.
Section II: Description of knowledge scores of staff nurses regarding kangaroo mother care.
Section III: Description related to an association between knowledge regarding kangaroo mother care with selected
demographical variables.
Section I: Description of socio demographic variables.
To find out the knowledge of staff nurses regarding kangaroo mother care who are admitted in maternity unit.
Samples were selected with the use of purposive sampling technique.
The data obtained on sample characteristic was analysed using descriptive statistics and is presented in table I.
Table 1: Frequency and percentage distribution of Demographical Data. n=30

I.NO
1.

2

S
DEMOGRAPHIC CHARACTER

FREQUENCY (f)

PERCENTAGE (%)

Age In Year
A). 18-24years

19

63.33

B). 25-32years

9

30

C). 33-40years

2

6.67

A). Female

30

100

A). Junior Staff Nurse

16

53.28

B). Senior Staff Nurse
Religion

14

46.62

A).Hindu

28

93.24

B). Muslim

1

3.33

C). Christian

1

3.33

Gender

B). Male
3

4

Designation

D). Others
5

Professional Qualification
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30

100

A). Less Than 2 Years

6

56.67

B). 2-4years
C). 4-6 Years
D). More Than 6years

1
6
17

20
3.33
20

A). Diploma Nursing
B). Graduate Nursing
6

Year Of Experience

1. Table 1 showed that majority of the staff nurse 19(63.33%) were in the age group of 18-24years. 9(30%)
were in the age group of 25-32years and 2(6.67%) were in the age group of 33-40years.
2. Table 1 showed that only female staff nurse 30(100%) are working in maternity wards.
3. Table 1 showed that majority of staff nurse 16(53.28%) are junior staff nurse and 14(46.62%) are senior
staff nurse who are working since more than 1 year.
4. Table 1 revealed that maximum staff nurse 28(93.24%) were Hindus, 1(3.33%) from were Muslim and
1(3.33%) of staff nurses were Christian.
5. Table 1 showed that majority of staff nurse 30(100%) were qualified in diploma nursing.
6. Table 1 showed that majority of staff nurse 17(56.67%) were experienced less than 2 year, 6(20%) were
experienced for 2-4years, 1 (3.33%) experienced for 1year and 6(20%) experienced for more than 6years.

AGE IN YEARS

Percentage

80

63.33
18-24years

60
40
20

30

25-32years
6.67

33-40years

0

18-24years 25-32years 33-40years
Graph 1: Percentage distribution of staff nurses according to their age in years

Column bar graph showed that majority of the staff nurse 19(63.33%) were in the age group of 18-24years. 9(30%)
were in the age group of 25-32years and 2(6.67%) were in the age group of 33-40years

\
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.

GENDER
100

Percentage

100
Female
50

Male
0

0
Female

Male

Graph 2: Percentage distribution of staff nurses according to their gender.

Cylindrical bar graph showed that only female staff nurse 30(100%) are working in maternity wards.

DESIGNATION

47%
53%

Junior staff nurse
Senior staff nurse

Graph 3: Percentage distribution of staff nurses according to their designation.

Pie graph showed that majority of staff nurse 16(53.28%) are junior staff nurse and 14(46.62%) are senior staff
nurse who are working since more than 1 year.

Percentage

YEARS OF EXPERIENCE
60
40

Less Than 2 Years

20

2-4years

0

4-6 Years

Less 2-4years 4-6 Years More
Than 2
Than
Years
6years

More Than 6years

Graph 4: Percentage distribution of staff nurses according to their years of experience

Conical graph showed that majority of staff nurse 17(56.67%) were experienced less than 2 year, 6(20%) were
experienced for 2-4years, 1 (3.33%) experienced for 1year and 6(20%) experienced for more than 6years.
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Section II: Description of knowledge scores of staff nurses regarding kangaroo mother care.
Table 2: Frequency (f) and percentage (%) distribution of knowledge score of staff nurses regarding kangaroo mother care.
n=30

KNOWLEDGE SCORE

GOOD SCORE (ABOVE 14)
AVERAGE SCORE (9 TO 14)
POOR SCORE (BELOW 9)

Frequency (f)
7
19
4

Percentage (%)
23.33%
63.34%
13.3%

Table 2 depicts that maximum number of staff nurses had 19 (63.34%) average knowledge and minimum 4 (13.3%)
had poor knowledge regarding kangaroo mother care.

KNOWLEDGE SCORE
Percentage

80
63.34
60
40

Good score

23.33

Average score

20

13.33

0

Good score
Average score

Poor score

Poor score

Conical graph showing the distribution of the staff nurses according to knowledge score regarding Kangaroo mother
care.
Table 3. Mean, Median, Mode, Standard deviation and Range of knowledge scores of staff nurses regarding kangaroo
mother care. n=30

Table-3 Reveals the knowledge scores of adults regarding prevention of dengue fever
Mean was 16.67,Mean percentage 55.56%, Median 16.5, Mode 16, Standard deviation 3.14 and Range of score was
14.
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Table 4. Knowledge level of staff nurses in regarding kangaroo mother care.n=30

Aspects wise Knowledge

Obtained
Score
106
88
134
50
64
58
500

Max Statements

General Information
Advantages
Eligibility of KMC
Practice
KMC in Nursery
Do not of KMC
Overall

6
6
7
3
4
4
30

Mean

Mean%

3.53
2.93
4.46
1.67
2.13
1.93
16.67

21
17.59
26.77
10.05
12.79
11.59
55.56

Table No-3 shows the area wise distribution of knowledge regarding kangaroo mother care. In general information
the mean score was 3.53. In Advantages of kangaroo mother care the mean score is 2.93. In eligibility criteria of
KMC the mean score is 4.46. In practice of KMC the mean score is 1.67. In KMC in nursery the mean score is 2.13.
In don’ts of KMC the mean score is 1.93.
SECTION III: Description related to an association between knowledge regarding kangaroo mother care with
selected demographical variables.
Table 5: Association between the knowledge score of staff nurses regarding kangaroo mother care with selected demographic
variables. n= 30

SI
NO

DEMOGRAPHIC
CHARACTER

GOOD
Sample

1

B). 25-32years
C). 33-40years
D).above 40years

B). Male

%

sample

%

χ2

Table
value

df

5

16.67

11

6.67

3

10

2

6.67

6

0

1

3.33

1.73

12.592

6

2

6.67

-

19

3.33

4

-

7

3.33

-

-

13.33

0

5.991

2

2.66

5.991

2

1.158

12.592

6

-

Designation
A). Junior Staff Nurse
B). Senior Staff Nurse

4

sample

Gender
A). Female

3

POOR

Age In Year
A). 18-24years

2

%

AVERAGE

2

6.67

11

36.66

3

10

5

16.67

8

26.67

1

3.3

7

23.33

17

56.67

4

13.33

-

1

3.33

-

-

1

3.33

-

-

-

Religion
A).Hindu
B). Muslim
C). Christian
D). Others
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Professional
Qualification
A).Diploma Nursing
B). Graduate Nursing

6
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7

23.33

-

19

63.33

-

4

0

5.991

2

46.23

12.592

6

13.33

-

Year of Experience
A). Less Than 2 Years
B). 2-4years
C). 4-6 Years
D).More Than 6years

3

6.67

10

33.33

3

3.33

1

3.33

5

16.67

1

3.33

3

9.99

1
3

3.33
9.99

-

The chi knowledge in table no.5 shows that there is a significant association between knowledge level of staff nurse
and demographic variable, such as year of experience (χ2 =46.23) was significant at 0.05 levels. But there is no
association between knowledge level of staff nurses and demographic variable such as age in year, gender, religion,
designation, professional qualification.

Discussion
The major findings of the study were organized under the following headings:

Findings related to base line data of the subjects.

Assess the knowledge scores of staff nurses regarding kangaroo mother care with selected
demographic variables.
Findings related to baseline data of the subjects
The present study revealed that the selected samples are only female staff nurse (100%) working in maternity wards.
Majority of staff nurses 80% were having less than 2year experience and 20% were having more than 6yrs.
Similar finding were seen in study conducted at North Rift Region that majority of health workers (58%) were
female health workers among which majority of health workers 61.36 % are staff nurses which is significant with
present study.
Similar finding were seen in study conducted eastern sub-district of Cape Town that 33% of selected samples were
staff nurse which is not significant to study but 53.33% were having less than 6year experience and 43.67% were
having more than 6year experience which is significant to the study 30.
Assess the knowledge scores of staff nurses regarding kangaroo mother care with selected demographic
variables.
Present study revealed that 63.34% of the staff nurses were average scored and 23.33% of staff nurse were good
scored regarding KMC.
Similar finding were seen in study conducted at North Rift Region that majority (57.4%) of staff nurses were very
knowledgeable which is significant to the study 29.

Conclusion
The aim of the study was to assess the knowledge among staff nurses regarding kangaroo mother care working in
maternity ward of selected hospital of Belgaum, Karnataka.. The results of this present study clearly indicated that
the implementation of KMC to the preterm babies from neonatal death. The staff nurse having adequate knowledge
regarding KMC can teach the mother about its benefits and procedure. This intervention may be used by health care
practitioners (medical and nursing staff, student nurses) as part of their routine when providing care with postnatal
©Indian JMedResPharmSci
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mother. KMC is the best method for the LBW. It reduced the mother’s fear, increased the physician and mental
development of the baby and increased milk production.KMC is a cost effective alternative to incubator care for low
LBW newborns in a low resource setting.

Limitations
1.
2.
3.

Since the sample size was small and limited to one hospital, generalization of the findings are limited.
The study was limited only to staff nurses of maternity unit.
The tool structured questionnaire restricts the amount of information that can be collected from
respondents.

Recommendations
On the basis of the findings of the study the following recommendations are offered for future research:
 A descriptive study on knowledge regarding kangaroo mother care among multipara mothers.
 A similar study can be undertaken on a large sample for wider generalization.
 A comparative study can be conducted between rural and urban primipara mothers regarding
kangaroo mother care.
A study can be carried out to evaluate the efficiency of various teaching strategies like pamphlets, computer assisted
instructions on kangaroo mother care

References
1.

Joy L. Save the Children.International Journal of Epidemiology, 2010 Available from
URL:http://blog.babesinarms.com.au/2010/04/
2. Available
from:
http://www.marchofdimes.com/materials/born-too-soon-the-global-action-report-onpreterm-birth.pdf
3. Bergh A M. 2002. South African Implementation Workbook for KMC. MRC Research Unit for Maternal
and Infant Health Care Strategies. University of Pretoria: South Africa.
4. El-Nagger, N. S. M., El-Azim, H. A., & Hassan, S. M. Z. Effect of Kangaroo Mother Care on Premature
Infants’ Physiological, Behavioral and Psychosocial Outcomes in Ain Shams Maternity and Gynecological
Hospital,
Cairo,
Egypt.
Life
Science
Journal,
20113(10),
1.
Available
from:
http://www.lifesciencesite.com/lsj/life1001/111_16483life1001_703_716.pdf
5. Availablefrom:http://www.bndes.gov.br/SiteBNDES/export/sites/default/bndes_en/Galerias/Download/stud
ies/KangarooMother.pdf
6. Ghai OP, Gupta P, Paul VK (eds.). Ghai Essential Pediatrics, 6th edition. New Delhi: OP Ghai 2004
7. Lawn, J. E., Gravett, M. G., Nunes, T. M., Rubens, C. E., & Stanton, C. (2010). Global report on preterm
birth and stillbirth (1 of 7): definitions, description of the burden and opportunities to improve data. BMC
pregnancy and childbirth, 10(Suppl 1), S1.
8. Park K. “Text book of Preventive and Social Medicine” 18 th edition. Bhanot publication; 2005.
9. Dr Bogonko G O. “Effect of kangaroo mother care training on Knowledge, attitude and practice of health
care Providers in selected district hospitals in north rift Region, Kenya”. Unpublished Doctoral dissertation,
MOI university 2013.
10. Solomons S, Rosant C. Knowledge and attitudes of nursing staff and mothers towards kangaroo mother
care in the eastern sub-district of Cape Town. South In:Africa Journal Clinical Nutrition, 2012; 25 (1):3339 . available from: www.ajol.info/index.php/sajcn/article/download/75033/65617.

©Indian JMedResPharmSci

http://www.ijmprs.com/

[13]

www.aensi.in

ISSN 0025-1348

UGC APPROVED

Comparative study to assess the knowledge and attitude regarding female foeticide among adolescent
boys and girls
SanjeevBadli1, Namrata Devulkar2, Uma Kole,3

1

Senior Tutor, Department of Community Health Nursing,KLEU’s Institute of Nursing Sciences Belgaum590010,(Karnataka), India

2

AsstProfessorand HOD, Department of Community Health Nursing,KLEU’s Institute of Nursing Sciences
Belgaum-590010,(Karnataka), India

3

Asst Professor, Department of Obstetric and Gynecological Nursing,KLEU’s Institute of Nursinsg Sciences
Belgaum-590010,(Karnataka), India

ABSTRACT

Objective: To compare the knowledge and attitude regarding female foeticide among adolescent boys and
girls.
Methods: Descriptive approach was carried over a period of 3months on 60 adolescent girls and boys
studying in selected PU Colleges of Holenarsipura, Hassan Karnataka. All 60 girls and boys enrolled in study.
Results: In our study, Analysis of the data reveals that majority (51.7%) of the adolescent boys had poor
knowledge as compared to girls (35%), whereas 43.3% of girls and 40% of boys had average knowledge, and
good knowledge was secured by 8.3% of boys and none possessed excellent knowledge. However, 20% of
the girls had good knowledge and 1.7% had very good knowledge and majority (90%) of the boys had
favourable attitude whereas only 10% had highly favourable attitude regarding female foeticide. However,
53.3% of girls had highly favourable attitude and 46.7% had favourable attitude regarding female foeticide.
The result revealed that majority of the boys and girls had favourable attitude towards female foeticide.
Conclusion: Comparative study indicates that girls had better knowledge and attitude than boys.
Key words: Female Feticide, attitude, knowledge, Adolescent girls, Adolescent boys.

INTRODUCTION:
India, the heritage example of an ideal culture, speaks highly for woman-gender as total, honour her
with elevated esteem. These words, we cherish to put in speech, but fail to pertain in action. Our
society needs a woman – a mother for the son; a wife for the husband; and a girl for garland-greeting
the political leader. It is awkward and uncivilised to think that a woman to be honoured and a girl to be
cursed.
A significant percentage of adolescents in the developing world are anemic,considerable health
consequences for this age group.About 27% of adolescent girls are estimated to be anemic in
developing countries, considerable health consequences for this age group.About 27% of adolescent
girls are estimated to be anemic in developing countries,
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Female foeticide is a process of aborting perfectly healthy female foetuses after about 12
weeks (or more) of gestation just because they are females. The same foetuses would’ve been
allowed to live if they were males. Female foeticide is not just unethical, but downright cruel as well –
unethical because despite being in good health, the aborted baby girls’ chance to live was taken
away just because they were females; cruel because they were already partially grown and well on
their way to become persons we refer to as ‘the human infants.’ Female foetuses are selectively
aborted after pre-natal sex determination. This could be done at the behest of the mother, father,
both, or under family pressure.
Consequence of female foeticide includes violence against women, a violation of their human
rights. The pregnant woman, though often equally anxious to have a boy, is frequently pressurised to
undergo such procedures. Many women suffer from psychological trauma as a result of forcibly
undergoing repeated abortions.3 More generally, demographers warn that in the next twenty years there
will be a shortage of brides in the marriage market mainly because of the adverse juvenile sex ratio,
combined with an overall decline in fertility.
Foeticide is on rise amongst the affluent families. Ironically increasing education is making
people more aware of sex-determination tests and increasing the rate of foeticide, which is a pure
psychic-blindness practised in our society.4While the 2001 Indian census shows that the overall malefemale sex ratio has marginally improved from 927 women per 1000 men to 933 per 1000 during the last
decade the number of girls to boys in the youngest age group fell from 945/1000 to 927/1000. The
regional disparities also appear to have increased; the northern states generally exhibit a worsening
trend in male-female sex ratio as compared to the southern states. 5According to the UNFPA 2003
statistics, there were 770 girls counted for every 1000 boys in the district of Haryana (one of India richest
states), 814 girls in Ahmadabad (Gujarat), and 845 in South West Delhi. Over 10 million female foetuses
(1 in every 25) have been aborted in India since 1994 and prenatal sex-selection in India causes the loss
of 5,00,000 girls per year..
Let us assert once again that each women and girl is a unique and at the same time valuable human
being, who is entitled to equal opportunities and universally adopted human rights, no matter where she
is born or where she lives. Now is the time to energise efforts to put gender equality at the top of
international peace and development agenda.
MATERIALS AND METHODS
This was Descriptive study carried out in the selected colleges at Holenarsipura, Hassan for a
period of 3 months. The study was approved by the institutional research committee.
The tool used forthe data collection consisted of:The self administeredstructuredquestionnaire and
Likert attitude scaleto assess the knowledge and attitude about female feticide among adolescent girls
and boys studying in selected collegesof Holenarsipura.
Tool was divided into two parts section I & sectionII

Section I - Demographic data and Self administered structured questionnaire
Section II –Likert Attitude Scale
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RESEARCH DESIGN:

A descriptive comparative design was adopted for the study.
MAJOR FINDINGS OFTHE STUDYWERE:
Descriptive and inferential statistics had been used fordata analysis. The data was presented in the form of
tables and diagrams. Data wasanalyzed by computing mean, standard deviation, t value and chi - square.

SIGNIFICANTFINDINGS OFTHE STUDYDEMOGRAPHIC DATAOFTHE RESPONDENT
Religion:
Majority (76.7%) of the girls were Hindu, while 16.7% were Christian, and 6.7% were Muslim. Most
(68.3%) of the boys were Hindu, whereas 26.7% were Christian, and 5% were Muslim.

Type of Family:
Majority (73.3%) of the adolescent girls belonged to nuclear family, (25% were from joint family and
very few (1.7%) were from extended family. Most (70%) of the boys were from nuclear family, while
21.7% were from joint, and the remaining 8.3% were from extended family.

Father’s Education:
Majority (35%) of the fathers of adolescent boys had completed their primary education, while 25%
were graduates, only 10% had completed professional education and 3.3% had no formal education.
Most (35%) of the fathers of adolescent girls completed their secondary education, 21.7% were
graduates, and 5% had no formal education at all.

Father’s occupational status:
Majority (40%) of the fathers of adolescent boys were skilled, while 31.7% were semi-skilled, and
23.3% were professionals, whereas most (33.3%) of the fathers of adolescent girls were professionals,
while 30% were semi-skilled, and 1.7% were unemployed.

Mother’s Education:
Majority (50%) of the mothers of adolescent girls had higher secondary education, while 25% had
primary education and 16.7% were graduates, whereas 5% of the mothers of adolescent boys had no
formal education and 15% were graduates.
Mother’s occupational status:
Majority (81.7%) of the mothers of adolescent girls were house makers and 3.3% were professionals.
Most (63.3%) of the mothers of adolescent boys were house makers and 8.3% were professionals.
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Income:
Majority (43.3%) of the boys were having family income of Rs. 5001-10000, however 16.7% had ≤ Rs.
5000. Most (35%) of the adolescent girls were having the family income of Rs. 5001-10000.

RESULTS:
In our study, Analysis of the data reveals that majority (51.7%) of the adolescent boys had poor
knowledge as compared to girls (35%), whereas 43.3% of girls and 40% of boys had average
knowledge, and good knowledge was secured by 8.3% of boys and none possessed excellent
knowledge. However, 20% of the girls had good knowledge and 1.7% had very good knowledge and
majority (90%) of the boys had favourable attitude whereas only 10% had highly favourable attitude
regarding female foeticide. However, 53.3% of girls had highly favourable attitude and 46.7% had
favourable attitude regarding female foeticide. The result revealed that majority of the boys and girls
had favourable attitude towards female foeticide.
Description of area-wise mean, mean%, SD of knowledge scores
n=60+60
Max.
possible
score

Mean ± SD

Mean %

Mean ± SD

Mean %

Concept

7

2.95  1.268

42.14

3.70  1.778

52.86

Causes

5

2.28  0.993

45.67

2.28  1.106

45.67

Legal Provision

3

0.78  0.783

26.11

0.87  0.812

28.89

Adverse Effects

2

0.93  0.607

46.67

0.83  0.615

41.67

Social Action

3

1.75  0.836

58.33

1.98  1.127

66.11

Total

20

8.70 1.960

43.50

9.673.187

48.33

Area

Boys

Girls

It is evident from Table 2 that the adolescent girls had highest (66.11%) knowledge and boys
had 58.33% knowledge in the area ‘social action.’ Both the groups showed same knowledge in the
area ‘causes’ (45.67%). Girls had better knowledge than boys regarding the concept on female
foeticide.
The findings revealed that the adolescent boys and girls had average knowledge regarding
female foeticide.
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Frequency and percentage distribution of the adolescent boys and girls according to the grading
of their attitude score
n=60+60
Boys
Attitude
score

Grading

20-40

Highly unfavourable

41-60

Unfavourable

61-80

Favourable

81-100

Highly favourable

Frequency

Girls

Percentage

Frequency

Percentage

54

90.0

28

46.7

6

10.0

32

53.3

Maximum Score = 100
Data reveals that majority (90%) of the boys had favourable attitude whereas only 10% had
highly favourable attitude regarding female foeticide. However, 53.3% of girls had highly favourable
attitude and 46.7% had favourable attitude regarding female foeticide. The result revealed that
majority of the boys and girls had favourable attitude towards female foeticide.
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100
Boys
Girls

90
80

60
50

Median = 83.00

40

Median = 69.50

cummulative frequency percentage

70

30
20
10
0

54

60

65

70

75

80

85

90

95

Attitude score

Mean, mean difference, standard deviation, and ‘t’ value of mean knowledge score of adolescent
boys and girls
n=60+60

Area
Concept

46

Boys
Mean
SD
2.95
1.268

Girls
Mean
SD
3.70
1.778

Mean
difference
0.75

t value
2.66*

Causes

2.28

0.993

2.28

1.106

0.00

0.00

Legal Provision

0.78

0.783

0.87

0.812

0.08

0.57

Adverse Effects

0.93

0.607

0.83

0.615

0.10

0.90

Social Action

1.75

0.836

1.98

1.127

0.23

1.29*

Total

8.70

1.960

9.67

3.187

0.97

2.00*
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* Significant

Data in Table reveals that the computed ‘t’ values (t=2.00, p<0.05) was greater than the table value.
Therefore the null hypothesis was rejected and the alternate hypothesis was accepted indicating that
the mean knowledge scores of adolescent girls (9.67) with SD 3.187 was higher than the mean
knowledge scores of boys (8.70) with SD 1.96.
Relationship between knowledge and attitude of adolescent boys and girls regarding female
foeticide
n=60+60
Boys
Variables

Girls

Mean

SD

knowledge

8.70

1.960

Attitude

69.73

7.765

r value

Mean

SD

9.67

3.187

78.40

9.217

0.498*
r58 = 0.190, p<0.051

r value

0.610*
* Significant

DISCUSSION:
The discussion is accordance with the objectives and hypotheses of the To compare the knowledge
and attitude regarding female foeticide among adolescent boys and girls..
Demographic variables: Majority (76.7%) of the girls and most (68.3%) of the boys belonged to
Hindu religion, Majority (73.3%) of the girls and most (70%) of the boys belonged to nuclear family,
Majority (75%) of the boys and 68.3% girls received information regarding female foeticide through
mass media.
In the present study structured knowledge questionnaire was used to assess the knowledge of 120
adolescent boys and girls regarding female foeticide and the results were presented using descriptive
statistics. Majority (51.7%) of the adolescent boys had poor knowledge as compared to girls (35%),
whereas 43.3% of girls and 40% of boys had average knowledge. The findings of the study showed
that the knowledge score of the adolescent girls was higher (48.33%) than that of the adolescent boys
(43.50%).
The adolescent girls had highest (66.11%) knowledge and boys had 58.33% knowledge in the area
‘social action.’ Both the groups showed almost the same (45.67%) knowledge in the area ‘causes.’ Boys
scored 26.11% and girls scored 28.89% in the area ‘legal provision towards female foeticide’ which
was the least among all the other areas.
The attitude score of majority (90%) of the boys shows a favourable attitude whereas only 10% had
highly favourable attitude. However, 53% of girls had highly favourable attitude and 46.7% had
favourable attitude. The study reveals that the attitude score of the adolescent girls was higher
(78.40%) than that of the adolescent boys (69.73%).
In the present study the knowledge scores of the adolescent boys were computed as 42.14% for
concept, causes was 45.67%, legal provision was 26.11%, adverse effects was 46.67% and 58.33% in
social actions.
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The knowledge scores of the adolescent girls were computed as 52.86% for concept, causes was
45.67%, legal provision was 28.89%, adverse effects was 41.67% and 66.11% in social actions
respectively.
There was significant difference between the mean knowledge scores (t=2.00, p<0.05, table value
1.660) of adolescent boys and girls.anemia and the decrease in girls rates were statistically significant
after Iron supplementation and health education focusing on anemia prevention in the schools can be
effective in reducing the rates of anemia in adolescents whoattend school.

The comparison of attitude of adolescent boys and girls regarding female foeticide showed that 78.4%
of the adolescent girls and 69.73% of the adolescent boys had favorable attitude regarding female
foeticide.
CONCLUSION:
The findings of final study revealed that there was a significant difference in knowledge and attitude
scores of the adolescent boys and girls.
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ABSTRACT

Breast cancer disease is on rise due to failure of awareness and compliance of young females to screening
strategies of breast cancer. Breast Self Examination (BSE) is one such screening strategy which female can perform
regularly on her own. Young girls should be educated through various structured demonstration programmes about signi cance of BSE to
empower them to practice which ultimately helps in early detection of breast cancer.
Materials and method: Objectives of the study were to assess the knowledge and technique of BSE regarding early detection of breast
cancer, to evaluate the eﬀectiveness of structured demonstration programme on knowledge and technique of BSE and to nd out the
association between knowledge and technique of BSE regarding early detection of breast cancer with selected demographic variable
among degree college girls. Study was conducted on 90 degree college girls selected using purposive sampling technique by an evaluative
research approach with a pre experimental one group pretest posttest design. Data was collected using structured knowledge
questionnaire and observation checklist of BSE. Data was analyzed in terms of descriptive and inferential statistics.
Results: knowledge scores of BSE revealed that in pretest 56(62.2%) had average knowledge scores and in posttest all i.e. 90(100%) had
good knowledge scores. Technique scores of BSE revealed in pretest 78(86.7%) of the girls had poor technique scores. Whereas in posttest
85(94.4%) had good technique score. knowledge and technique scores with paired't' test was signi cant at p<0.05 level. Chi square at
p<0.05 level for association between pretest knowledge scores and selected socio-demographic variables did not show any signi cant
association. Whereas pretest technique scores and selected socio demographic variables revealed an association between educational
level of father and technique score, whereas there was no signi cant association with other variables.
Conclusion: It was conclusive from the results that there was evident increase in the knowledge and technique of BSE after the
administration of structured demonstration programme on BSE.

KEYWORDS : Breast Self Examination (BSE), knowledge, technique, structured demonstration, degree college girls.
Introduction
Since ancient times breasts are recognized as a symbol of
womanhood and ultimate fertility. As a result any danger to the
breast gives rise to fear of loss of feminity and fertility among
women.1 Carcinoma of breast has taken a tremendous impact on
women of all ages, races, and ethnicities leaving a life threatening
experience.2In Indian society women are still dependent on men
and family members. The major decisions are taken by either father,
husband or in laws so she has less freedom to seek medical care early
which leads to rise in incidence of breast cancer cases among
women.3 As per the American society there are 1.7 million cases
diagnosed with breast cancer and among them 521,900 deaths
were reported in year 2012.4 For India Globocan data shows 144,937
women were newly detected with breast cancer out of those 70,218
women died of breast cancer in 2012. 3 The disease is getting more
prevalent due to non modifying factors like female gender, aging,
genetic variation, family history and personal history of breast
cancer.5 As per American cancer society's guidelines strategies for
early detection of breast cancer are Mammography, Clinical Breast
Examination (CBE) and Breast Self Examination (BSE). 6 Breast Self
Examination is simple, low cost, non invasive, adjuvant screening
method which involves regularly examining of once own breast.
Women of all ages should be reinforced about knowledge on breast
cancer and its screening strategies as a means for early detection
and to get to know what normal is and report any changes quickly
and promptly. 7 Recommended age to begin BSE is 20 years, and
educating young females about BSE is critically signi cant to help
them to take care of themselves and lower their risk of breast
cancer.8 Most common socio cultural barriers for not practicing BSE
are economic constraints, fear of detecting lumps, Forgetfulness,
embarrassment,lack of time and ignorance due to poor educational
status.9 Improving knowledge and technique of BSE as an early
detection strategy of breast cancer can positively aﬀect individuals
screening behavior. The impact of this education at early age will

enhance the probability of performing BSE throughout their
lifespan.8 this study brings an opportunity to empower the young
girls by upgrading their knowledge and motivate them to practice
BSE which ultimately helps in early detection of breast cancer.
Materials and method
An evaluative research approach was considered to carry out the
study. Research design of the study was a pre experimental one
group pretest posttest design. Population comprises of Girls
studying degree course in Lingaraj College at Belagavi, Karnataka.
The sample size considered for the study 90 degree college girls
studying Bachelor of Arts degree at Lingaraj College, Belagavi,
Karnataka. The sampling technique used for the study was
purposive sampling. The conceptual framework for the present
study was based on “Rosenstock's & Becker's Health Belief Model
(1974)”. The tools used for gathering data were structured
knowledge questionnaire on knowledge of Breast Self Examination
(BSE) and to assess technique of BSE an observation checklist was
developed. Descriptive and Inferential statistics were used for
analysis.
Results
Findings related to socio demographic data of college girls.
Out of 90 college girls 53(58.9%) belonged to the age group of 17-19
years, while 36(40%) belonged to the age group of 20-22 years and
only 1(1.1%) was in 23-25 years age group. Equal number of girls
that is 30(33.33%) were from each year of B.A degree course. data of
religion is 75(83.3%) belonged to Hindu, Muslims were 10(11.1%),
Christians were 2(2.2%), and girls from other religion were 3 (3.3%).
Educational level of father was only 8(8.9%) were not having any
formal education, primary was among 12(13.3%), secondary
education was of 20(22.2%), higher secondary educated were
17(18.9%), highest level of education was of graduation 24(26.7%),
post graduate father were 9(10%). Educational level of mother
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showed that 12(13.3%) were not having any formal education,
primary was among 19(21.1%), secondary education was of
19(21.1%), highest level of education was higher secondary
21(23.3%), graduated mothers were 17(18.9%), and only 2(2.2%)
mothers were postgraduate. Highest percentage of girls 73(81.1)
belonged to nuclear family and 17(18.9%) were from joint family.
Girls residing in urban area were 52(57.8%) and that in rural were
38(42.2%). Unmarried girls were 82(91.1%) whereas 8(8.9%) were
married. Data on source of information showed that highest
number of girls 39(43.3%) were not having any source of
information on this topic, Newspaper, Books/Magazine was source
among 17(18.9%), TV/Radio, Internet, family and social circle shared
equal percentage as source among 12(13.3%) of girls, information
received from the health professional was 10(11.1%). Girls belonged
to income group below Rs. 4000 were 18(20%), in the range Rs.4001Rs.6000 were 10(11.1%), in Rs.6001-Rs8000 were 12(13.3%), in range
from Rs.8001-Rs10000 were 21(23.3%) whereas 29(32.2%) were
having family income more than Rs.10000.

Table 3 Association between pretest knowledge scores of
college girls and selected socio-demographic variables. n=90
Sr.
No
1.

2

3.

4.

Figure 1 Frequency and percentage distribution of knowledge
scores of degree college girls regarding Breast Self
Examination.
Figure 1 Revealed that pretest good, average and poor knowledge
scores were 14(15.6%), 56(62.2%), and 20(22.2%) respectively
whereas in posttest all that is 90(100%) college girls had good
knowledge scores.
Figure. 2 Frequency and percentage distribution of technique
scores of degree college girls regarding Breast Self
Examination.
Figure. 2 Revealed that pretest good, average and poor knowledge
scores were 0, 12(13.3%) and 78(86.7%) respectively whereas in
posttest good, average and poor knowledge scores were 85(94.4%),
5(5.6%) and 0 respectively.
Table 1 Findings to evaluate the eﬀectiveness of structured
demonstration programme on Breast Self Examination (BSE)
among degree college girls regarding early detection of breast
cancer in terms of gain in knowledge. n=90
Mean
diﬀerence

Standard Error
Diﬀerence

Paired 't' value
Calculated

d.f

'p' value

16.344

0.306

53.33

89

<0.001*

(*signi cant)

5.

6.

7.

8.

9.

Table 1 revealed that Mean diﬀerence (d), Standard Error Diﬀerence
(SED) and paired't' values of knowledge scores of degree college
girls revealed that on comparison of mean pretest and posttest
knowledge scores calculated 't' value is 53.33 which is signi cant at
<0.05 level.

Variables
Age group
17-19
20-25
Religion
Hindu
Any other
Educational level of
father
No formal education
Primary
Secondary
Higher secondary
Graduation and
above
Educational level of
Mother
No formal education
Primary
Secondary
Higher secondary
Graduation and
above
Type of family
Nuclear
Joint
Residential area
Urban
Rural
Marital status
Unmarried
Married
Source of
information
Newspaper,books/m
agazine
TV/radio, internet
Health personnel
Family/social circle
No source of
information
Family income(Rs)
<4000
4001-6000
6001-8000
8001-10000
>10000

Good Averag Poor d.f. Chi square P value
e
Calculated
9
32
12 2
0.249
0.88
5
12

24
44

8
19

2

2.931

0.23

2
1

12
6

1
1

8

5.246

0.73

1
4
2
6

9
11
13
17

2
5
2
10

2

8

2

3
2
5
2

14
11
12
11

2
6
4
6

8

11

46

16

2

0.114

0.94

3
8

10
33

4
11

2

0.096

0.95

6
12

23
52

9
18

2

0.745

0.68

2
1

4
12

2
4

8

2.921

5.117

0.74

0.93

1
2
2
8

8
6
8
22

3
2
2
9

3

12

3

1
1
3
6

6
9
14
15

3
2
4
8

3.248
8

0.91

(* signi cant)
Table 2 Findings to evaluate the eﬀectiveness of structured
demonstration programme on Breast Self Examination (BSE)
among degree college girls regarding early detection of breast
cancer in terms of gain in technique.n=90
Mean
Standard Error
diﬀerence
Diﬀerence
11.133
0.213
(* signi cant)

Paired 't' value
Calculated
52.342

d.f

'p' value

89

<0.001*

Table 2 revealed that Mean diﬀerence (d), Standard Error Diﬀerence
(SED) and paired't' values of technique scores of degree college girls
on comparison of mean pretest and posttest technique scores
calculated 't' value is 52.342 which is signi cant at p<0.05 level.
Findings on association between pretest knowledge and technique
scores with selected demographic variables among college girls.

Table 3 revealed that calculated chi square value for all associations
of pretest knowledge scores and selected demographic variable is
not signi cant at p<0.05 level which means there is no signi cant
association between knowledge scores and selected demographic
variables.
Table 4 Association between pretest technique scores of
college girls and selected socio demographic variables.n=90
Sr.
No

Variables

1

Age group
17-19
20-25
Religion
Hindu
Any other

2

Average Poor d.f.

6
6

47
31

11
1

64
14

ChiP value
Squarc
calculated

1

0.452

0.5

1

0.692

0.4
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3

4

5

6

7

8

9

Educational level of
father
No formal education
Primary
Secondary
Higher secondary
Graduation and above
Educational level of
Mother
No formal education
Primary
Secondary
Higher secondary
Graduation and above
Type of family
Nuclear
Joint
Residential area
Urban
Rural
Marital status
Unmarried
Married
Source of information
Newspaper,
books/magazine
TV/radio, internet
Health personnel
Family/social circle
No source of
information
Family income(Rs)
<4000
4001-6000
6001-8000
8001-10000
>10000

3
1
2
5
1

5
11
18
12
32

4

11.33

0.02*

3
3
2
4
0

9
16
17
17
19

4

5.159

0.27

10
2

63
15

1

0.045

0.83

8
4

44
34

1

0.448

0.5

11
1

71
7

1

0.005

0.94

3

14

3
0
1
5

9
10
11
34

4

3.494

0.47

4
3
1
3
1

14
7
11
18
28

4

6.363

0.17

(* signi cant)
Table 4 revealed that calculated chi square value for association of
educational level of father and pretest technique score is 11.330
which is signi cant at p<0.05 level. Whereas Chi square calculated
value for association of all the other selected variables and pretest
technique score is not signi cant at p<0.05. Which means technique
scores and educational level of father are associated whereas
technique scores and other selected demographic variables do not
show any association.
Discussion
Findings related to level of knowledge of BSE revealed that out of 90
college girls in pretest 56(62.2%) had average knowledge scores
with a mean score of 12.90 with SD of 2.403. Whereas in posttest all
i.e. 90(100%) of college girls had good knowledge scores with a
mean score of 29.24 with SD of 1.813. similar ndings were seen in
Varghese D, Nayak M. out of 40 girls 29(72.5%) had average score in
pretest whereas in posttest 34(85%) had good score.10 Findings
related to level of technique of BSE revealed that out of 90 girls in
pretest majority 78(86.7%) of the girls had poor technique scores.
Whereas in posttest 85(94.4%) girls had good technique scores. Our
ndings are similar to the Moustafa DG, Abd-Allah ES, Taha NM.
study as they also had in pretest score 179(99.4%) as unsatisfactory
but in posttest 169(93.9%) got satisfactory score.11 Findings related
to the eﬀectiveness of structured demonstration programme on
Breast Self Examination (BSE) among degree college girls regarding
early detection of breast cancer in terms of gain in knowledge and
technique scores. In current study ndings related to knowledge
scores with paired't' test was signi cant at p<0.05 level (p=<0.001).
And ndings related to technique scores with paired't' test was

signi cant at p<0.05 level (p=<0.001). Thus showed that the
structured demonstration programme was eﬀective in improving
degree college girls knowledge and technique of BSE. Similar
ndings were seen in the study conducted by Moustafa DG, AbdAllah ES, Taha NM. The ndings with paired't' test for knowledge and
practice of BSE was signi cant at p<0.05 level (p=<0.001) thus
showed eﬀectiveness of lecture method and demonstration and re
demonstration programme on BSE in improving knowledge and
practice of university students.11 Findings related to association
between pretest knowledge and technique scores of eﬀectiveness
of structured demonstration programme on Breast Self
Examination (BSE) regarding early detection of breast cancer with
selected demographic variables among degree college girls.
Statistical analysis using chi square for Association between pretest
knowledge scores of college girls and selected socio-demographic
variables of age, religion, educational level of father and mother,
type of family, area of residence, source of information on present
topic, marital status, and family income revealed that none of the
demographic variable showed any signi cant association with
pretest knowledge score at <0.05. Similar ndings were found in the
study done by Varghese D, Nayak M. The ndings showed that chi
square computed to nd the association between pretest
knowledge and selected variables of age, education and exposure
to mass media shows no signi cant association between pretest
knowledge and selected variables.10 Statistical analysis using chi
square for Association between pretest technique scores of selected
college girls and selected socio demographic variables revealed a
signi cant association between educational level of father and
technique score at<0.05 level. Whereas it did not show any
association between pretest technique scores and other selected
demographic variables of age, religion, educational level of mother,
type of family, area of residence, source of information on present
topic, marital status, and family income.. Which means technique
scores and educational level of father are associated whereas
technique scores and other selected demographic variables do not
show any association. Contrast ndings were found in the study
conducted by Moussa MM, Shalaby NS. Findings showed that there
was no statistical signi cant association between practice Score of
students regarding breast self-examination with sociodemographic data of age, family history and marital status.12
Conclusion
It was evident that there was increase in the knowledge and
technique of BSE after the administration of structured
demonstration programme on BSE. Thus it was inferred that
structured demonstration programme was eﬀective in improving
degree college girls knowledge and technique of BSE which can be
used by college girls for early detection of breast cancer. The socio
demographic variables were found to have no signi cant
association with pretest knowledge and technique except there
was signi cant association found only between pretest technique
score and education level of father.
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AB ST RA CT
A descriptive study was conducted to assess the factors affecting the acceptance of
Intrauterine devices among postnatal woman admitted in PNC ward of KLE
PrabhakarKore hospital Belagavi. 40 postnatal women were included in the study who met
the inclusion criteria. The objectives of the study wereto assess the factors affecting the
acceptance of IUD and to find out the association between identified factors and selected
demographic
ic variables. Convenient sampling technique was used for selecting the samples
and descriptive design was adopted. Data was collected by using structured knowledge
questionnaire. The findings revealed that majority of the postnatal women had average
scores of knowledge, physiological, psychological factors and majority of the postnatal
women had good scores of socio cultural factor regarding the acceptance of Intrauterine
devices. And there was statistically significant association between knowledge scores and
demographic variable like source of information and there was no any statistically
significant association between physiological, psychological and socio cultural factors and
the selected demographic variables.

Copyright©2018 Shweta Dandagi and Shivarajkumar Dandagi.
Dandagi This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

INTRODUCTION
Population growth has been an ongoing problem of the world
since many years. There is been solution too since many years
but still the problem is growing and there has not been any
stop for it. Many countries today are not able to withstand the
effect of population growth.India has been trying to control the
problem with lots of efforts with different approaches that
include schemes, education of contraceptive measures, prizes
etc. India has been focusing on to make the people aware of
population growth and the way to control it and for controlling
it different family planning methods have come into action.
The contraception used today in India generally are condoms,
IUDs, contraceptive pills and others. An IUD is a small
contraceptive device, often ‘T’ shaped, often containing
copper, which is inserted into the uterus.An IUD is an
intrauterine device made of plastic or copper that is inserted
into the womb by way of the vaginal canal.
Intrauterine devices have been in use for several decades the
closed devices like Grafenbarg ring and Bruberg bow are
absolute new open devices like copper T, copper 7 and lipper
loop were used in 1980s.

*Corresponding author: Shweta Dandagi
Department of OBG (N), KLEU’S Institute of Nursing
Sciences, Belgavi

Existence came in early 1900’s.it crossed both vagina and the
uterus causing high rate of pelvic inflammatory diseases. The
first IUD was developed by German physician, Richter of
Waldenburg. His device was made up of silkworm gut and was
nott widely use.Approximately 45% of those who are married
and are able to have children use contraception of any type. As
of 2007, 17% of women of child bearing age in developing
countries were using IUDs and 9% in developed countries.
Avoiding sex when fertile
ile is used by 3.6% of women of
childbearing age. As of 2005, 12% of couples are using a male
form of contraception (either condom or a vasectomy) with
rates of up to 30% in the developed world.
As in 2009 76% of married Indians reported significant
problems
ems in accessing a choice of contraception methods. In
2009, 48.3% of married women were estimated to use
contraceptive method, i.e. more than half of all married women
did not. About three-fourths
fourths of these were using female
sterilization, which is by far the most prevalent birth
birth-control
method in India. Condoms were the next most prevalent
method at a mere 3 %. Meghalaya, Bihar and Uttar Pradesh
had the lowest usage of contraception among all Indians states
with rates below 30%.
Although with the use of ccontraceptive methods, the
population is still growing.
There are still issues concerning the use of IUD that are
controversial inspite of numerous studies. Example, cramping
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pain, syncope following a vaso vaginal attack, pelvic infection,
infertility, unwanted pregnancy etc. These are listed as
complications for the use of IUD which are still under studies
searching for the fact resulting it.



Exlusion criteria



Objectives
1.
2.

Postnatal women who are able to read and write in
Kannada and English

To assess the factors affecting the acceptance of IUD
To find out the association between identified factors
and selected demographic variables.



Postnatal women who are not willing to participate
Postnatal women who were not present during the
time of data collection.
Mothers who are unable to read and write Kannada
and English

METHODOLOGY

Data collection instrument

Research approach

In this study data collection instrument is structured
knowledge questionnaire.

A descriptive approach was used in the study since the purpose
of the study was to assess the factors affecting the acceptance
of intrauterine devices among postnatal woman admitted in
PNC ward of KLE Dr. PrabhakarKorehospital Belagavi.
Research design
A research design is the blue print for conducting the study.
The purpose of design is to maximize the control of factors
that can interfere with the validity of findings. The research
design spells out the basic strategies that the research
investigator adopts to develop information that is accurate. The
research design used for the study was descriptive design.
Variables
Variables are an attribute of a person or an object that varies
when it takes on different values. The research variables are
factors that can be manipulated and measured.




Research variables: Knowledge regarding the factors
affecting the acceptance of intrauterine devices
among postnatal woman
Demographic variables: Personal characteristics that
include age, education, religion, occupation and
source of information.

Development of the tool
The tool used for gathering the data as a structured knowledge
questionnaire on the factors that are affecting the acceptance of
IUD in postnatal women admitted in postnatal ward in KLE
DR. PrabhakarKore Hospital, Belagavi, Karnataka.
Section I: Demographic Data
Section I has demographic data on 5 items including age,
education, occupation, parity, source of information.
Section II: Factors assessment
Section II has structured questionnaire on factors affecting
acceptance of IUD in postnatal women admitted in KLE DR.
PrabhakarKore Hospital, Belagavi, Karnataka.
Procedure for Data Collection
Formal permission was obtained from the medical director,
KLE Dr. PrabhakarKore Hospital, Belagavi, KarnatakA to
collect data for the project study. The data was collected on
26th may 2016 in postnatal ward of KLE DrPrabhakarKore
Charitable Hospital, Belagavi.
The steps used for the data collection were as mentioned
below,

Research setting

1.

It refers to the area were the study is conducted. The present
study is conducted in PNC ward of KLE Prabhakar
Korehospital Belagavi.

2.

Sample
3.

A sample is a portion of the population that has been selected
to represent the population of interest. Thus it is a subset of
population element. The sample for the present study is
postnatal woman (20-40 years) admitted in PNC ward.
Sample size and sampling technique

4.

The investigator introduced self and explained
purpose of the study and obtained formal permission
from the medical superintendent of KLE DR
PrabhakarKore charitable hospital, Belagavi.
The investigator explained the purpose of the study to
the subjects and obtained written consent from them
The investigator collected data about the factors
affecting the acceptance of IUD among postnatal
women by administering structured knowledge
questionnaire.
Data was collected, tabulated and analysed.

RESULT

The sample size considered for the study was 40 postnatal
women belonging to the age group of 20-40years admitted in
PNC WARD.

Section I: Distribution of sample characteristics according to
socio demographic variables of respondents.

Criteria for sample selection

Table 1 Frequency and percentage distribution of subject
according to demographic variables

The criteria for selection of sample were based on availability,
subject’s interest to participate in the study. The study had two
criteria namely inclusion and exclusion.

S.NO
1.

Inclusion criteria




2.

Postnatal women who are willing to participate
Postnatal women who are present at the time of date
collection.
Age group between 20-40 years

3.

13791

Variables
Age
a. 15-19 years
b. 20-24 years
c. 25 and above
Education
a. No formal education
b. Primary education
c. Secondary education
Religion

Frequency

Percentage (%)

4
27
9

10%
67.5%
22.5%

5
20
15

12.5%
50%
37.5%
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4.

5.

a. Hindu
b. Muslim
c. Christian
Occupation
a. Housewife
b. Laborer
c. Professional
Source of Information
a. Television
b. Newspaper and media
c. Friends and relatives

26
11
3

65%
27.5%
7.5%

28
8
4

70%
20%
10%

20

9
12
19

22.5%
30%
47.5%

0

SOURCE OF INFORMATION
19
9

12

10

Television Newspaper Friends and
and Media Relatives
SOURCE OF INFORMATION
Graph 5 Graph showing percentage distribution of postnatal women
according to source of information.

Section II: Findings on knowledge factor affecting the
acceptance of intrauterine devices among postnatal women
admitted in postnatal ward of KLE Dr. PrabhakarKore
Charitable Hospital, Belagavi.
Frequency(f) and percentage (%) distribution of knowled
knowledge
scores among postnatal women
Graph 1 graph showing percentage distribution of postnatal women according
to age

Table 2.a Reveals that majority
rity of postnatal women 20 (50%)
had average knowledge, while 13 (32.5%) had good
knowledge and remaining 7 (17.5%) had poor knowledge.
Knowledge

Frequency(f)

Good (>7.23) (mean + SD)
Average (4.67-7.23) (meanSD) to (mean + SD)
Poor (<4.67) (mean-SD)

13

Percentage
(%)
32.5%

20

50%

7

17.5%

KNOWLEDGE SCORES
50.00%

60.00%
Graph 2 Graph showing percentage distribution of postnatal women
according to education

40.00%

32.50%
17.50%

20.00%
0.00%
GOOD

AVERAGE

POOR

KNOWLEDGE SCORES
Graph 6 Graph showing percentage distribution of postnatal women
according
rding to their knowledge scores

Frequency and percentage distribution of physiological
scores among
ong postnatal women
Graph 3 Graph showing percentage distribution of postnatal women
according to the religion

WOMENS OCCUPATION

Table 2 b Reveals that majority of the postnatal women 24
(60%) have average physiological score, while 10 (25%) had
good score and remaining 6 (15%) have poor physiological
score.

10%

20%
70%

Housewife

Labourer

Professional

Graph 4 Graph showing percentage distribution of postnatal
postnata women
according to occupation
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Physiological score

Frequency(f)

Good (>6.18) (mean+ SD)
Average (3.01- 6.18) (meanSD) to (mean + SD)
Poor (<3.01) (mean- SD)

10

Percentage
(%)
25%

24

60%

6

15%
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Section III: Data describing association between identified
factors and selected demographic variables among postnatal
women admitted in postnatal ward of KLE Dr. PrabhakarKore
Charitable Hospital, Belagavi.

PHYSIOLOGICAL SCORE
POOR

15%

AVERAGE

60%

GOOD

Table 3.a Association
iation between knowledge scores and selected
demographic variables

25%
0%

10%

20%

30%

40%

50%

60%

70%

S.NO

PHYSIOLOGICAL SCORE

1.
Graph 7 Graph showing percentage distribution of postnatal women
according to their physiological score
2.

Table 2c Frequency and percentage distribution of
psychological scores among postnatal women
Psychological scores
Good (>6.20) (mean + SD)
Average (2.75- 6.20) (meanSD) to (mean+ SD)
Poor (<2.75) ( mean – SD)

Frequency
(f)
12

Percentage
(%)
30%

22

55%

6

15%

3.

4.

Table 2.c: Reveals that majority of the postnatal women 22
(55%) have average psychological scores, while 12 (30%)
have good scores and remaining 6 (15%) have poor scores.
5.

PSYCHOLOGICAL SCORES
55%

60%
40%

30%
15%

20%

Socio
Demographic
variables
Age
15-19 years
20-24 years
25 and above
Education
Non formal
Primary
Secondary
Religion
Hindu
Muslim
Christian
Women’s
occupation
House wife
Laborer
Professional
Source of
Information
Television
Newspaper and
Media
Friends and
relatives

Knowledge scores
Good Average Poor

Chi square
Calculated
Table
value
value

0
9
4

3
11
5

1
7
0

5.4(NS)

9.49

2
5
6

2
10
9

1
5
0

4.69(NS)

9.49

6
5
2

15
4
1

5
2
0

3.81(NS)

9.49

11
1
1

14
5
1

3
2
2

5.61 (NS)

9.49

0

8

1

2

8

2

14.5(S)

9.49

11

4

4

NS= not significant, S= significant,df (4)= 9.49

0%
GOOD

AVERAGE

Table 3.a: Reveals that computed Chi Square value for age
was 5.4, education was 4.69, religion was 3.81, occupation
was 5.61 and source of information was 14.5.

POOR

PSYCHOLOGICAL SCORES

Hence, there is statistically significant association between
knowledge scores and demographic variable like source of
information but no other significant association between
education, religion, occupation and age.

Graph 8 Graph showing percentage distribution of postnatal women
according to their psychological scores

Table 2.d frequency and percentage distribution of socio
cultural
al scores among postnatal women
Socio cultural scores
Good (>6.79) (mean + SD)
Average (3.75- 6.79) (meanSD) to (mean + SD)
Poor (<3.75) (mean-SD)

Table 3 b Association between physiological scores and
selected demographic variables

Frequency
(f)
19

Percentage
(%)
47.5%

S.NO

19

47.5%

1.

2

5%

Table 2.d: Reveals that majority of the postnatal women 19
(47.5%) have good and average socio cultural scores and
remaining 2 (5%) have poor score.

2.

SOCIO CULTURAL SCORE

3.

5%
47.50%

4.

47.50%

5.

GOOD

AVERAGE

POOR

Graph 9 Graph showing percentage distribution of postnatal women
according to their socio cultural scores

Socio
Demographic
variables
Age
15-19 years
20-24 years
25 and above
Education
Non formal
Primary
Education
Secondary
Education
Religion
Hindu
Muslim
Christian
Women’s
occupation
House wife
Laborer
Professional
Source of
information
Television
Newspaper and
media
Friends and
relatives

Physiological scores
Good

Average

Poor

1
6
2

2
16
5

1
5
2

0

4

1

4

12

4

5

7

3

7
2
0

12
8
3

8
1
0

0.174(NS)

9.49

2.73(NS)

9.49

7
1
0

4.84(NS)

9.49

16
5
2

4
2
2

4.15(NS)

9.49

1

6

1

4

5

3

2.80(NS)

9.49

3

12

4

NS= not significant, df(4)= 9.49
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Chi square
Calculated
Table
value
value
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Table 3.b: Reveals that computed Chi Square value for age
was 0.174, education was 2.73, religion was 4.84, occupation
was 4.15 and source of information was 2.80.
Hence, there is no statistically significant association between
physiological scores and demographic variables like age,
education, religion, occupation and source of information.
Table 3.c Association between psychological scores and
selected demographic variables

Table 3.d: Reveals that computed Chi Square value for age
was 3.24, education was 3.48, religion was 5.26, occupation
was 1.16 and source of information was 3.76.
Hence, there is no statistically significant association between
socio cultural scores and demographic variables like age,
education, religion, occupation and source of information.
Implication of the Study
Implications for nursing practice

Psychological scores
Socio Demographic
S.NO
variables
Good Average Poor
1.

Age
15-19 years
20-24years
25 and above
Education
Non formal
Primary
Secondary
Religion
Hindu
Muslim
Christian
Women’s
occupation
House wife
Laborer
Professional
Source of
information
Television
Newspaper and media
Friends and relatives

2.

3.

4.

5.

Chi square
Calculated Table
value
value

1
8
3

3
15
4

0
4
2

1.46(NS)

9.49

2
4
5

3
12
6

0
4
4

2.93(NS)

9.49

7
5
0

15
5
3

4
2
0

4.22(NS)

9.49

7
4
1

15
4
3

6
0
0

4.24(NS)

9.49

2
5
5

5
7
10

2
0
4

3.43(NS)

Since the present study showed that the majority of the women
had scattered knowledge on family planning and IUD which
lead to had misconceptions and myths in the form of
physiological, psychological and socio-cultural factors had
influence on non-acceptance of IUD. Economical factor also
added to that which had implication on non-acceptance of
IUD.
Family planning was defined as “a way of thinking and living
that is adopted upon the basis of knowledge, attitude and
responsible decisions by individuals and couples in order to
promote the health and welfare of the family group and thus
contribute effectively to the social development of a country.
Implications for nursing education

9.49

NS= not significant, df(4)= 9.49
Table 3.c: Reveals that computed Chi Square value for age
was 1.46, education was 2.93, religion was 4.22, occupation
was 4.24 and source of information was 3.43.
Hence, there is no statistically significant association between
psychological scores and demographic variables like age,
education, religion, occupation and source of information.

The educational background of a nurse should equip her with
the knowledge necessary to function as a health educator,
guide and counselor. Since health education is the only way to
improve knowledge, and modify practices, clarifying the
myths and misconceptions, therefore nursing education
showed emphasize on:
1.
2.
3.

Table 3.d Association between socio cultural scores and
selected demographic variables
S.NO

Socio Demographic
variables

Socio cultural scores
Good Average Poor

4.

Chi square
Calculated Table
value
value

1.

Age
15-19 years
1
20-24 years
13
25 and above
5
2.
Education
Non formal
2
Primary
9
Secondary
8
3.
Religion
Hindu
11
Muslim
6
Christian
2
4. Women’s occupation
House wife
14
Laborer
4
Professional
1
Source of
5.
information
Television
6
Newspaper and media
4
Friends and relatives
9
NS= not significant, df(4)= 9.49

2
12
2

1
2
2

3.24(NS)

2
7
7

1
4
0

3.48(NS)

13
2
1

2
3
0

5.26(NS)

11
3
2

3
1
1

1.16(NS)

9.49

3
6
6

0
2
4

3.76(NS)

9.49

9.49

Recommendations
Keeping in view the findings of the study, the following
recommendations were made for the study.
1.
2.

9.49

3.
9.49

The nurse has to prepare an informational booklet on
contraceptives and its benefits.
The senior nurse can train the junior nurse in spreading
information on use of contraceptives and health.
The nurse should take efforts focusing on safety and
beneficial efforts of various contraceptives, clearing of
misconceptions about side effects of contraceptives.
Encourage participation or equal involvement of both
husband and wife as one unit should be able to bring out
an outcome favorable in terms of contraceptive use.

A similar study can be replicated with a large sample in
order to generalize the findings of the study.
A comparative study can be conducted in different
settings.
A similar study can be conducted with different
teaching strategy.
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Original Article

Soxhlet versus Cold Maceration: Which Method Gives Better Antimicrobial
Activity to Licorice Extract against Streptococcus mutans?
Abstract

Purpose: Licorice is called “grandfather of herbs” and is being used for wide various ailments since
time immemorial. However, its use in dentistry has been recently. Soxhlet and Cold maceration are
the two commonly employed methods for extraction of drug from raw products. But which of two
is gives better antibacterial property to licorice root remains unanswered. Hence, the present study
has been planned with an aim to compare antibacterial activity of licorice root extracts obtained
from two methods (Soxhlet and cold maceration) against Streptococcus mutans. It is an in vitro
study. Methodology: Licorice roots were authenticated from recognized taxonomist. They were
washed, dried completely, and coarsely powdered. The weighed powder was mixed with ethanol
(100 mg in 500 ml). Two such mixtures were made. One was used for cold maceration procedure
and the other was used for Soxhlet method. Extracts so obtained were assessed for their minimum
inhibitory concentration against S. mutans ATCC 25175 in triplicates using broth dilution and disc
diffusion method. Extracts were also compared for their phytochemical components. Descriptive
analysis and unpaired t‑test were performed. Results: Cold maceration extract at concentration
of 1.95 mg/ml and Soxhlet method at 3.906 mg/ml showed inhibition of S. mutans. Both of them
possessed the same phytochemical components. Conclusion: Licorice root extract obtained through
cold maceration had significantly better antimicrobial activity against S. mutans than licorice extract
obtained through Soxhlet method. Cold maceration method is relatively simple and does not involve
complex instruments and yet yields better extract.

Roopali M
Sankeshwari,
Anil V Ankola,
Kishore Bhat1,
Kirankumar Hullatti2
Department of Public Health
Dentistry, KLE Academy
of Higher Education and
Research’s, KLE VK Institute of
Dental Sciences, 2Department
of Pharmacognosy, KLE
Academy of Higher Education
and Research’s, College of
Pharmacy, 1Dr. Prabhakar Kore
Basic Science Research Centre,
KLE VK Institute of Dental
Sciences, Belgaum, Karnataka,
India
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Introduction
Licorice (Glycyrrhiza glabra) called as
Madhuyashti, Mulethi, and Yastimadhu is
an herbaceous perennial plant. Root
consists of stolons and pieces of roots.
It occurs in Southern Europe, Spain,
Syria, Russia, Egypt, Arab, and Iran.[1]
In India, it is reported to be cultivated in
Baramulla, Srinagar, Jammu, Dehradun,
Delhi, and South India. Licorice is
obtained from the unpeeled, dried roots
and stolons of G. glabra and Glycyrrhiza
uralensis.
Licorice
contains
several
classes of secondary metabolites such
as coumarin, flavonoids, isoflavonoids,
pterocarpenes, saponins, and stilbenes
which have been described in detail by
Wang and Kondo.[2] Licorice has been
used in Ayurveda since time immemorial.
It is 50 times sweeter than sucrose and is
used as diuretic, demulcent, mild laxative,
aphrodisiac,
expectorant,
hemostatic,
and intellect promoting.[3] The active
This is an open access journal, and articles are distributed
under the terms of the Creative Commons AttributionNonCommercial-ShareAlike 4.0 License, which allows others
to remix, tweak, and build upon the work non-commercially,
as long as appropriate credit is given and the new creations
are licensed under the identical terms.
For reprints contact: reprints@medknow.com

chemical ingredients imparting the unique
licorice taste are glycyrrhizic acid and its
glucoside, glycyrrhizin (C42H62O16).
These molecules are regarded as nearly
synonymous as powerful organoleptic
flavorants and impart characteristic licorice
taste and aroma.[4,5]
Literature has a report of licorice being
used for oral diseases such as dental
caries, periodontal diseases, candidiasis,
and recurrent aphthous ulcers.[6] It has also
been used as a mouthwash and lollipop
for control of tooth decay.[7,8] The aciduric
mutans streptococci (MS) group, including
Streptococcus mutans and Streptococcus
sobrinus, are highly cariogenic and
represent microorganisms most closely
associated with dental caries. The oral
cavity contains at least 52 genetic strains of
S. mutans.[9,10] Some MS strains may have
enhanced abilities to adhere and propagate
in specific oral environment[11] including
selective colonization of hard‑tissue sites.[12]
In addition, several MS strains have been
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known to concurrently colonize a single tooth, and single
genotypes have been identified to colonize multiple sites
within the dentition of individual patients.[13] Hence,
S. mutans is considered as the main culprit for dental caries
and was thus selected for the present study.
Ayurvedic products are polyherbal by nature and are found
in the crude form. There are many extraction procedures
which are available to obtain the desired drug. Most
commonly followed extraction methods are Soxhlet method
and cold maceration. Soxhlet extraction has been used
for many decades, is very time‑consuming, and requires
relatively large quantities of solvents. It also needs Soxhlet
extractor special equipment for the process.
On the other hand, cold maceration is a simple procedure
which does not require any special armamentarium.
Cold maceration always results in an odor similar to that
in the original plant material without causing degradation of
the thermolabile compounds present in the fraction due to
the low extraction temperature similar to cold pressing.[14]
Although various methods have been described in
the literature for extraction of crude drug, a scientific
comparative study to know which method is superior
over the other is lacking for licorice extract. Hence, the
present study has been planned with an aim to compare the
antibacterial activity of licorice extract obtained using cold
maceration and Soxhlet method against S. mutans.

Methodology
The present study is an in vitro study, and ethical approval
was obtained from the Institutional Ethics Committee
No. 820 dated January 28, 2014, KLE University.
For licorice extract preparation, dried licorice roots
were procured from KLE Ayurveda Pharmacy, Belgaum,
Karnataka. Materials used in this in vitro study are as
follows:
• Licorice roots
• Pure ethanol
• Standard strain of S. mutans ATCC 25175.
Licorice extract was prepared using two different methods
which are cold maceration and Soxhlet method.
Cold maceration
Purchased licorice root specimen was authenticated from
recognized botanist at Indian Council of Medical Research’s
Regional Medical Research Centre, Belgaum. After washing
all the roots, they were dried in the shade for 3–4 days. Roots
were cut into small pieces in a grinder and were grounded
to coarse powder. One hundred grams of licorice powder
was mixed with 500 ml of 100% ethanol in a conical flask.
The mixture was stirred thoroughly with a glass rod. The
conical flask was kept with intermittent shaking for 72 h.
The mixture was filtered using muslin cloth and through
Whatman No. 1 filter paper. The filtrate was concentrated
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using an IKA rotary evaporator at 40°C, and the resultant
residue was kept in a refrigerator till further use.
Soxhlet method
One hundred grams of coarse powder of licorice root
was packed in a muslin cloth bag and placed in the body
of Soxhlet extractor. Then, 500 ml of ethanol (solvent)
was poured in the round‑bottom flask. The apparatus
was then fitted with the help of clamps and stand to
support the Soxhlet extractor, round‑bottom flask, and
condenser. The rubber tube connected to the tap water was
attached to the condenser for continuous flow of water. The
solvent was heated using the isomantle, which began to
evaporate, moving through the apparatus to the condenser.
The condensate then dripped into the reservoir containing
the plant extract. Once the level of solvent reached the
siphon, it poured back into the flask and the cycle began
again. The process was made to run for a total of 6 h.
Finally, the extract was collected in the round‑bottom
flask. Once the process was finished, the ethanol was
evaporated using IKA rotary evaporator at 40°C, leaving
a small yield of extracted plant material (about 2–3 ml)
in the glass‑bottom flask. Extract was kept in a porcelain
bowl till the remaining ethanol was completely evaporated.
The content of extractable matter was calculated in mg/g
of air‑dried material using digital weighing balance. The
extract was stored in the refrigerator till further use.
Phytochemical screening
The ethanolic extracts obtained from both the techniques
were subjected to preliminary phytochemical screening for
qualitative detection of phytoconstituents using standard
procedures as described by Trease and Evans.[15]
Preparation of inoculums
The microbial strain used for this study was procured
from the Institute of Microbial Technology, Chandigarh
(ATCC 25175). Stock cultures were maintained at 4°C on
the slant of nutrient agar. Active cultures for experiments
were prepared by transferring a loop full of cells from the
stock cultures to test tubes of nutrient broth for bacteria
which were incubated for 24 h at 37°C.
Determination of antimicrobial activity of the licorice
extract was done as per the Clinical Laboratory and
Standard Institute guidelines.[16]
• The lowest concentration of the extracts that inhibits
the growth of test organisms is the minimum inhibitory
concentration (MIC). The MIC of the licorice extracts
was determined by broth dilution method against
bacterial culture
• MIC of the extract against S. mutans (ATCC 25175)
by broth dilution method was carried. Media used was
brain–heart infusion (BHI) broth. Culture/inoculum:
S. mutans. Stock solution of the extract: 50% (500 mg
in 1 ml of dimethyl sulfoxide).
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•

Extracts:
Licorice
extract‑Cold
maceration
method (LC)
Licorice extract‑Soxhlet extraction method (LS).

Procedure
Nine dilutions of extract were done with BHI for MIC.
In the initial tube, only 200 µl of extract was added. For
dilutions, 200 µl of BHI broth was added into the next
nine tubes separately. In the 2nd tube, 200 µl of extract was
added which already contains 200 µl of BHI broth. This
was considered as 10−1 dilution. From 10−1 diluted tube,
200 µl was transferred to the second tube to make 10−2
dilution. The serial dilution was repeated up to 10−8 dilution
for each extract. From the maintained stock cultures of
required organisms, 5 µl was taken and added into 2 ml of
BHI broth. In each serially diluted tube, 200 µl of above
culture suspension was added. The last tube contained only
the media and culture suspension. The tubes were kept for
incubation for 24 h at 37°C in bacteriological incubator
and observed for turbidity. The experiment was repeated in
triplicate for both LS and LC, to ascertain the antimicrobial
activity.
Disc diffusion method was carried out to confirm the
results of broth dilution method.

Results
Approximately 8 g and 6.5 g of licorice extract were
obtained from 100 g of powder through cold maceration
and Soxhlet method, respectively.
For broth dilution method of MIC, turbidity was seen in
the ninth tube of cold maceration method and eight tube of
Soxhlet method.
Further result was confirmed with the help of disc diffusion
method in which the zone of inhibition was noted. All the
experiments were repeated in triplicates, and the average
value was taken.
Table 1 shows the MIC values of the triplicate experiments.
The mean MIC value for cold maceration was 1.8 ± 0.145,
and for Soxhlet method, it was 3.8 ± 0.097 [Table 2]. When
unpaired t‑test was applied, P = 0.000 with 95% confidence
interval which concluded that there was a statistically
significant difference between MIC values obtained through
two methods [Table 3]. When phytochemical screening
was performed, both the extracts showed the presence of
components as shown in Table 4.

Discussion
Licorice has been used in Ayurveda for many ailments, and
the literature search shows that it has good scope to be used
in medicine and dentistry as an adjunct to allopathic drugs.
Its effectiveness on general health problems has been well
documented, but its effect on S. mutans, the main culprit in
the initiation of dental caries, is sparsely reported.[17]
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Table 1: Minimum inhibitory concentration values of the
cold maceration and Soxhlet method

Experiment
First time
Second time
Third time

Cold maceration (1)
1.953 mg/ml
1.783 mg/ml
1.664 mg/ml

Soxhlet method (2)
3.906 mg/ml
3.715 mg/ml
3.781 mg/ml

Table 2: Mean and standard deviation of the minimum
inhibitory concentration value

MIC value
n
Mean±SD
SE
Cold maceration (1)
3
1.800±0.145
0.0838
Soxhlet method (2)
3
3.800±0.097
0.056
MIC=Minimum inhibitory concentration, SD=Standard deviation,
SE=Standard error

Table 3: Comparison of antimicrobial activity of licorice
extract obtained by cold maceration and Soxhlet method
(independent t‑test)

Test for equality of means

df

Significant
(two‑tailed)

4
3.48

0.000
0.000

t

MIC value
Equal variances assumed
−19.840
Equal variances not assumed
−19.840
MIC=Minimum inhibitory concentration

Table 4: Phytochemical test results of both the extracts

Phytochemical test

Test for sterols and triterpenoids
Salkowski test
Test for flavonoids
Alkaline reagent test
Test for alkaloids
Hager’s test
Mayer’s test
Dragendorff’s test
Test for tannin
Lead acetate test
Ferric chloride test
Test for saponins
Froth test
Test for reducing sugars
Benedict’s test
Test for anthraquinones
Borntrager’s test
+=Phytochemicals present

Cold
maceration

Soxhlet
method

+

+

+

+

+

+

+

+

+

+

+

+

+

+

Ayurvedic drug formulation is known as pancavidhaa
kasayaa and has description of five basic forms: Swarasa,
Kalka, Kwatha, Sheeta, and Faanta. Ayurveda believes that
a plant as a whole may not have therapeutic effect, and
hence, the active ingredients need to be extracted from the
whole plant.[18] The type of extraction procedure selected
should be based on the nature of the constituents. If the
constituents are thermolabile, then extraction procedures
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such as cold maceration and percolation are preferred.[18]
The major constituents of licorice are triterpenoids and
flavonoids, apart from small quantities of pyrrolopyrimidine
alkaloid and tetrahydroquinoline alkaloids.[19-21] The
chemical components responsible for antioxidant and
antibacterial activity present in G. glabra roots have been
reported such as glycyrrhizin, glycyrrhizinic acid, glabridin,
glabrene, glabrol, licoflavonol, glycyrol, licoricone,
formononetin, phaseollinisoflavan, hispaglabridin A and
B, 3‑hydroxyglabrol, and 3 methoxyglabridin, glabranin
isomer.[22‑24] Flavonoids and phenylpropanoids can degrade
when kept in organic solvents. Glycosides tend to break up
when exposed to higher temperatures as in case of Soxhlet
extraction. We can contemplate that differences in MIC
values observed in the present study could be attributed to
differences in flavonoid concentration which is responsible
for antibacterial activity of licorice to a large extent.
Solvent used for extract of crude product also plays an
important role. Water and alcohol are the two commonly
used solvents for extraction procedure. Water is considered
as a universal solvent as it is inert, but it may not be useful
in all circumstances, especially when the ingredients are
insoluble in water. Hence, alcohol is considered a good
choice for such conditions, and moreover, it has many
advantages over water such as:
• Alcohol is neutral and hence extract products
obtained from it are compatible with other products,
small amount of heat is required to concentrate the
alcoholic preparations, and it dissolves selective active
constituents of the drug.[23] This postulate was tested
by Ahmad et al.[24] and Jain et al.[8] who concluded that
ethanolic extract of licorice had better antimicrobial
activity. This might be attributed to the polar nature of
the solvent ethanol which resulted in leaching of more
active ingredients during extraction.
The phytochemical screening revealed the presence of
carbohydrates, reducing sugars, terpenoids, glycosides,
steroids, tannins, saponins, anthraquinones, flavonoids, and
alkaloids. The presence of these secondary metabolites
could contribute to the antibacterial activity of the extracts.
It is interesting to note that these components were present
in both the extracts, but however, the MIC value of both
differed significantly. This difference could be attributed
to the difference in solubility of both the extracts. In
the present study, the cold maceration extract dissolved
completely than extract obtained by Soxhlet method.
A comparison between different methods for extraction
of glycyrrhetic acid from licorice stolons was reported
by Sharad Visht[25] which concluded that extraction ratio
of glycyrrhetic acid can be increased by changing pH of
extraction solvent. In the present study, cold maceration
proved to be better than Soxhlet method for extraction of
licorice roots. The study result is of practical significance
which demonstrates that licorice extract obtained from
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simple method of cold maceration is superior to the
extract obtained from Soxhlet method which needs special
apparatus for carrying out the procedure along with
continuous supply of tap water for at least 24 h apart
from requirement of personnel to monitor the procedure.
Hence, future studies which are planned on licorice roots
can directly adopt cold maceration method for obtaining
extract.
The study has some limitations such as the use of single
organism. It is a known fact that dental caries is a
multifactorial disease and etiology has been attributed to
various causative microorganisms. However, S. mutans is
predominant of all cariogenic microorganisms, and hence,
it was selected in the present study. In future, studies can
be conducted on various other cariogenic microorganisms
to know if licorice extract has broad‑spectrum
antimicrobial activity. Confirmatory tests such as thin‑layer
chromatography (TLC)/high‑performance TLC can be
carried out to know if there is any difference in the
concentration of active ingredients of both cold maceration
and Soxhlet extract.

Conclusion
The present study concludes that the licorice root extract
obtained from cold maceration method showed significantly
better antimicrobial activity than extract obtained from
Soxhlet method against S. mutans.
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