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A Study on Prevalence of Hepatitis C among Adult Population in
South Kashmir
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Abstract
Hepatitis C was first detected in 1989 using molecular biology techniques after extensive testing of
serum from experimentally infected animals. It was later characterized to be an RNA virus that
belongs to the Flaviviridae family and genus hepacivirus. According to recent estimates, more than
185 million people around the world are infected with HCV, of whom 350 000 die each year. Not
many community based studies are available from our country and none from the state of Jammu and
Kashmir and thus present study was conducted to estimate the prevalence of Hepatitis-C among
adult population in South Kashmir. This community based, cross sectional study was conducted in
four districts of south Kashmir over a period of one and half years by using Hepacard kit
(immunochromatography method) manufactured by J. MITRA & CO. PVT. All patients who were
positive by card method for ANTI HCV antibodies were confirmed by ELISA. Out of 6800 subjects
screened for HCV antibodies, 3737 were males and 3063 were females. Out of total 6800 subjects,
126 tested positive for HCV antibodies constituting a total prevalence of 1.9%. Out of 3737 males,
62(1.7%) tested positive for HCV antibodies and among 3063 females, 64(2.1%) tested positive for
HCV antibodies. Overall prevalence of Hepatitis C is 1.9% in our setup and within the sexes; the
same was found to be 1.7% in males and 2.1% in females.
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Introduction
Hepatitis C was first detected in 1989 using molecular
biology techniques after extensive testing of serum from
experimentally infected animals (1). It was later characterized to be an RNA virus that belongs to the
Flaviviridae family and genus Hepacivirus. According to
recent estimates, more than 185 million people around
the world are infected with HCV, of whom 350 000 die
each year (2, 3). The prevalence of Hepatitis C infection varies substantially around the world (Table 1).
When countries are grouped into Global Burden of Disease regions, the estimated prevalence of HCV infec-

tion is highest in Central and East Asia and in the North
Africa/Middle East regions. In view of the larger populations in Asia, the South Asia and East Asia regions
have by far the largest number of persons living with
HCV infection, about 50 million.
The epidemiology of Hepatitis C in India has not been
studied systematically. Most of the studies about the
prevalence of Hepatitis C have been based on blood banks
data, with the assumption that the blood donors are a
surrogate for the population at large. Several studies on
voluntary or mixed donors have noted a prevalence of
Hepatitis C below 2% (4, 5, 6-13). There is a paucity of
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Table 1: Showing Prevalence of HCV around the Globe

large population based studies studying the prevalence
of Hepatitis C in the general population. These studies
give an accurate index of the health burden of Hepatitis
C in the country. Six such population based studies have
been reported from various regions in the country. The
two studies from Andhra Pradesh have shown prevalence
of 1.4% and 2.02% respectively (14, 15). However
another smaller study from Arunachal Pradesh showed
a much higher Hepatitis C prevalence of 7.89% (16).
Another rural survey from Maharashtra involving more
than 1000 villagers showed a very low prevalence rate
of HCV infection of 0.09% (17). The most systematic
population based study has been reported from West
Bengal, where by a 1:3 sampling method, 3,579 individuals
were selected from 10,737 inhabitants of 9 villages (18).
HCV was detected in 26 patients by ELISA among 2,973
patients who were finally willing to participate. A total of
21 patients were finally true positive by PCR (0.71%).
The maximal prevalence was in the older age group >60
years (1.5%) as opposed to the lowest prevalence in the
age group < 10 years (0.31%).Till date there are no
community based studies regarding prevalence of
Hepatitis C from the state of Jammu and Kashmir.
However, a study by Shagufta Parveen et al (19) in 2015
in which around forty thousand replacement blood donors
have been screened for Hepatitis C have revealed a
182

prevalence rate of 0.169%. However, the results of the
study cannot replicate the true prevalence of Hepatitis
C in community as whole. Therefore, a need was felt to
perform a community based study of prevalence of
Hepatitis C and keeping in view the absence of community
based study from our region we decided to undertake
the present study.
Materials and Methods
A community based, cross sectional study was
conducted in four selected districts of south Kashmir
over a period of one and a half years from January 2015
– June 2016.The samples were selected from the area
chosen by adopting a Sampling technique called as
multistage sampling. In south Kashmir there are 4 districts
–Anantnag, Kulgam, Pulwama, and Shopian. Since there
was no prevalence study available in south Kashmir, a
pilot study was conducted in two blocks of south Kashmir
which provided us with an expected prevalence of about
1% of hepatitis C. From each selected district two blocks
were randomly selected after line listing all blocks using
random number tables. From each selected block three
sub-centre (village) were randomly selected using random
number tables. Since Anantnag has a bigger area and
population 4 villages will be selected from each block in
this district.
The sample size was calculated using the formula n =
4pq/l2 where n = sample size, p= anticipated prevalence
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of HCV, q= (1-p) and l= allowable error. With expected
HCV prevalence of 1 %( pilot study) and absolute error
of 0.25% sample size was 6048. Taking into account a
non response rate of 10% the final sample size was
calculated as 6048 + 605=6653~6700. To achieve this
sample size a random sample of 258 subjects was taken
from each sub center for the study. The sample selected
was screened by using immunochromatography method
of detecting anti HCV antibodies. The study population
included only native residents of South Kashmir [Figure
2] having age of e” 18 years. People non native to South
Kashmir present in south Kashmir during study and native
South Kashmir people having age of d” 18 years were
excluded from the study. The population under study were
informed about the study one to two weeks before the
sample collection. The information was sent to the study
population through village heads, Sarpanchs, religious
leaders and catering health centres. Sunday was kept as
the day of sample collection. This was done to ensure
that all population under study will be staying at home as
Sunday is the national holiday. The sample collection was
performed by door to door and at the catering health
centres when the former was not possible. Before
collecting the sample, the people were informed about
the nature and advantages of the study. A written consent
was given to the people in English which was translated
into local kashmiri language at the time of initial
introduction. Each Sunday, about 258 persons were
studied. After the consent was signed by the study
population, 1ml of blood was taken from antecubital vein
and put into the collection tube.The sample collected was
immediately tested by Hepacard kit (J Mitra & Co. Pvt
Limited).The Hepacard was discarded immediately after
reading, with all aseptic precautions according to NACO
guidelines. All patients who were positive by card method
for ANTI HCV antibodies were confirmed by ELISA.
Those patients who were positive by Hepacard method
and negative by ELISA were treated as negative. ELISA
was done by using ELISA kit (Ranbaxy) and Ranbaxy
ELISA reader (Model Benesphera W 21 machine).
The procedure and interpretation of results was
performed as per guidelines given in the manufacturer
manual.
Statistical Analysis
Data was entered in Microsoft Excel
spreadsheet. Categorical variables were summarized as
frequency and percentage. Continuous variables were
summarized as mean and standard deviation. HCV
prevalence was reported in percentage. Chi-square test
was used to analyze the relationship between categorical
variables and HCV status. A p-value of <0.05 was
Vol. 20 No. 4, Oct-December 2018

considered statistically significant. Data was analyzed
using SPSS version 16.0.
Results
The total number of subjects screened in 4
districts of south Kashmir are 6800 out of which males
are 3737 (55%) and females are 3063(45%) in the ratio
of 1.22:1 (Table2). Sixty two (1.7%) of males were
positive for HCV while 64 (2.1%) females were positive
for HCV leading to an overall prevalence of 1.9% (126
subjects). Out of 6800 studied subjects, 2729 subjects
were screened for HCV in the age group of 18-30 years
and 53 (1.9%) were found to be positive for HCV. From
31-40 years age group, 1973 subjects were screened
and 39 (2.0%) of them tested positive for HCV. The
percentage of HCV positive cases from the age groups
of 41-50 years, 51-60 years, 61-70 years, >70 years
was 1.9%, 1.1%, 1.5% ,1.8% respectively (Table 4).The
difference in the prevalence in different age groups was
of no statistical significance. In relationship to various
occupations, we found HCV positivity was seen more
in the unskilled to the extent of 9.9% followed in
decreasing order by semiskilled (7.3%), unemployed
(1.6%), clerical/shopkeeper/farmer (1.4%), and skilled
workers (0.9%) (Table3). None of the professionals and
semi professionals was positive for HCV. Similarly in
relation to socio economic status, HCV positivity was
more prevalent in lower class (12.0%) and upper lower
class (6.2%) as compared to people of lower middle
(2.4%), upper middle (1.1%), and upper class (0%). The
relationship of HCV positivity to various occupations and
socioeconomic status was statistically significant. In
relation to various districts of south Kashmir, the
prevalence of HCV positivity was 3.8%, 1.2%, 0.7%,
and 1.3%, in District Anantnag, Kulgam, Pulwama and
Shopian respectively and table 5.
Discussion
Hepatitis C is a major cause of morbidity and mortality
worldwide ever since its discovery in 1989 (1).The
epidemiology of Hepatitis C in India has not been studied
systematically. In India, most of the studies of the
prevalence of Hepatitis C have been based in blood banks
with the assumption that the blood donors are a surrogate
for the population at large. Several studies on voluntary
or mixed donors have noted a prevalence of Hepatitis C
below 2% (4, 5, 6-13). There is a paucity of large
population based studies studying the prevalence of
Hepatitis C in the general population. These studies give
an accurate index of the health burden of Hepatitis C in
the country. Six such studies have shown prevalence
between 0.7% to 2.02% (14-18). The present study was
cross-sectional, community based study and was
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Table 2. Age and Sex Distribution of Studied Population (n=6800)

Table 3. Relation between HCV and Socio Demographic Profile of Patients

conducted in the community of South Kashmir (districts
Anantnag, Kulgam, Pulwama and Shopian). Out of 6800
subjects who were screened for HCV infection, out of
which 3737 (55%) were males and 3063 (45%) females
and age group of the population ranged from 18 years to
>70 years. Overall HCV detection rate was 1.85% (126
out of 6800 subjects). Our prevalence rate was in
184

between the prevalence rate shown by six population
based studies in our country.
While going through the literature regarding HCV
prevalence among people in PAK which is ethnically
and genetically similar to people of Kashmir. M Saleem
et al (20) conducted a study to estimate the frequency
of Hepatitis C in asymptomatic adult patients attending
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Table 4. HCV in Relation with Age (n=6800)

Table 5. District Wise Sex Distribution of HCV (n=6800)
-ve = negative; +ve = positive

medical OPD of District Headquarters Hospital Kotli,
Pakistan administered Kashmir in 2008. This was a crosssectional study that included asymptomatic patients of
both genders, aged 15–80 years, attending medical OPD
of District Headquarter Hospital Kotli from January to
December, 2008. The study included 9,564 patients. Out
of them 4,230 (44.22%) were males and 5,334 (55.77%)
were females. A total of 611 (6.38%) cases were positive
for HCV; 257 (6.08%) were males, and 354 (6.64%)
were females. Highest frequency (36%) was found
Vol. 20 No. 4, Oct-December 2018

between 21 and 30 years of age, and 60.54% positive
patients were 21–40 years old
While going through HCV positivity in relation
with the age, out of 6800 studied subjects, 2730
subjects(40.1%) were in the age group of 18-30 years
and 53 (1.9%) were positive for HCV. From 31-40 years
age group, 1973(29.0%) subjects were screened and 39
(2.0%) of them tested positive for HCV. The number of
subjects in the age group 41-50 were 1188(17.5%) and
number of HCV positive cases were 1.9%. The number
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Table 6. HCV and Gender distribution of district Anantnag (n=1931)

of subjects in the age groups 51-60 years, 61-70 years,
>70 years were 656(9.6%),198(2.9%) and 55(0.8%)
respectively and the percentage of HCV positive cases
were 1.1%, 1.5%, 1.8% respectively. This is similar to
study by Chowdhury et al (18) regarding Hepatitis C
Virus Infection in the General Population in West Bengal,
India where Age-specific prevalence of HCV was low
in children (0.31%), but increased progressively from
adolescents (0.83%) to adults (1%) and older persons
(1.85%). In our study out of 100 HCV positive cases 92
cases were below 40 years of age and 34 cases were
above 40 years of age. Similarly a study by Waqar Ahmad
et al21 regarding HCV genotype distribution and possible
transmission risks in Lahore, Pakistan showed patients
d” 40 years were more affected with HCV in comparison
to those in the older age group (>40 years).
The results of our study in relation to sex has
revealed a prevalence of 2.1% in females and 1.7% in
males. However the results of our study are discordant
with the community based studies in rest of India.
Chowdhary et al (18) in his community based study in
2003 in west Bengal has shown a prevalence of 0.89%
in males and 0.86%in females. Similarly Chandra et al
(14) in 2003 in a community based study in lambda tribe
in South India has revealed a HCV prevalence of 2.09%
in males and 1.92% in females.
186

Regarding HCV positivity among various
occupations we found that HCV positivity was seen more
in the unskilled subjects to the extent of 9.9% followed
by semiskilled(7.3%), unemployed(1.6%), clerk /
shopkeeper / farmer(1.4%), and skilled workers(0.9%)
and none of the professionals and semi-professionals
were positive for HCV. In our study the relationship of
HCV prevalence to different occupations was significant.
A thorough review of literature did not reveal much
regarding the relationship of Hepatitis C with occupation
but whatever available studies known, all have shown
high prevalence of Hepatitis C in health care workers
which ranged from 0- 4%. (22,23)
Similarly HCV positivity was more prevalent in
lower (9.3%) and upper lower (6.2%) as compared to
people of lower middle(2.4%), upper middle(1.1%), and
upper class (0%). The difference was significant and
we believe that this difference is because upper and
upper middle class people have access to better facilities
and are more health conscious as compared to upper
lower and lower class people who have less access to
better health care facilities and are mostly migratory in
search of jobs, outside their respective places of living
Regarding the prevalence of Hepatitis C in various
districts of south Kashmir the prevalence of HCV
positivity was 1.3% 1.2%, 0.7%, 3.8% in District Shopian,
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Table 7. Age Group and Gender Distribution In Relation To HCV Positivity in Village Magam (n=199)

Kulgam, Pulwama and Anantnag respectively. In all
districts except Anantnag, we did not find a significant
difference in prevalence of Hepatitis C among various
villages and that slight difference can be explained by
variation in available health care system. When we
analyse the Hepatitis C prevalence in district Anantnag,
we found that out of total 73 Hepatitis C cases 56 were
from village Magam in tehsil Kokernag (Table 6). If we
omit these 30 cases the prevalence of Hepatitis C in
district Anantnag would be 0.9% which is similar to other
districts. The difference in prevalence of Hepatitis C in
Anantnag was due to a very high prevalence of Hepatitis
C in village Magam.
A deeper look into village Magam in tehsil Kokernag
in district Anantnag (Table 7) where we found HCV
prevalence of about 28.1% with males and females HCV
prevalence of 28.6% and 27.7% respectively. The number
of cases in age group 18-40 were 44(78.6%) and the
number of cases in age group >40 were 12 (21.4%) only.
A detailed epidemiological survey in this village has
revealed that the number of HCV positive cases were
maximum in unskilled workers (22) followed closely by
semi-skilled workers (19) followed by unemployed (9)
people. Looking at socio-economic status the Hepatitis
C positivity was maximum in upper lower and lower class.
The possible reasons for high prevalence among <40
years adult unskilled and semi skilled population can be
due to common barber shops, local quacks who use single
Vol. 20 No. 4, Oct-December 2018

syringes for many people, local dental quacks who use
unsterilized dental equipments, single person who use
same equipment for nose piercing and ear piercing, local
barbers using Ustura (shaving blade) for circumcision
etc. As the prevalence is almost same in both genders
the other reason could be reuse of needles for injections
and dental surgery by using unhygienic practice by
medical/dental technicians there. The population we
surveyed admitted receiving some injection, mostly from
these untrained village men, who generally lack the
knowledge about sterilization and often use injection
therapy for trivial problems like cold and cuts, based on
the prevailing belief among villagers that injectables work
faster and better than oral medications. Therefore,
prevention by health education is likely to be the critical
intervention that might help limit the spread of HCV
Our present study is a population-based
epidemiologic study of HCV prevalence in an Indian
population based on a sample representative of the local
community residing in four districts of south Kashmir.
The strength of the present investigation was the inclusion
of large representative population from 4 districts and
26 different villages using a standardized systematic
sampling procedure. The present study screened 6800
people which is the largest community based HCV
prevalence study in our country till date. Therefore, we
believe that the community based data obtained in this
study on the prevalence of HCV infection among gender,
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age group, occupation, socioeconomic status, intradistrict/ tehsil /village variation are likely to provide new
insight into the magnitude of factors contributing to the
causation of HCV infection and give an idea about
preventive measures to be taken to curtail further spread
of this infection.
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