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Background & objectives: injecting drug use is a major route of hepatitis C virus (HCV) infection in india, 
but there may be other risk factors also. This study was carried out to determine the seroprevalence of 
anti-HCV antibody in injecting drug users (iDUs) vs. non-iDUs (NiDUs), and to study the risk estimates 
for HCV seropositivity in the total sample of substance users with regard to various demographic, 
clinical, behavioural and personality factors. 
Methods: The IDUs (n = 201) and NIDUs (n = 219) were assessed for demographic, clinical and behavioural 
information, and were rated on instruments for severity of dependence, risk behaviour and personality 
profiles. Anti-HCV antibody was tested by ELISA and confirmed by recombinant immunoblot assay 
(RiBA) test. 
Results: Almost one-third of the IDUs (64 of 201; 31.8%) were positive for anti-HCV antibody, as 
opposed to only seven (3.2%) of the NIDUs. The four risk factors strongly associated with HCV positivity 
in multivariate analysis were sharing syringe [Exp(B) 75.04; 95%CI 18.28-307.96; p<0.001], reuse of 
injection accessories (16.39; 3.51-76.92; p<0.001), blood transfusion (5.88; 1.63-21.23; p=0.007) and IDU 
status (3.60; 1.26-10.31; p=0.017). Other variables less strongly but significantly associated with HCV 
positivity were multiple sex partners, opioid dependence, risk behaviour scores, impulsivity, and lower 
age of onset of drug use. 
Interpretation & conclusions: Our study showed a high seroprevalence of anti-HCV antibody in iDUs. in 
the substance users, HCV positivity was significantly and independently associated with several clinical, 
behavioural, and personality risk factors. 
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 Hepatitis C virus (HCV) infection is a blood borne 
infection which can be the harbinger of chronic hepatic 
illnesses such as chronic active hepatitis, hepatic 
cirrhosis and hepatocellular carcinoma1. In India, a 

few population based studies have been reported from 
different regions with prevalence of HCV infection 
ranging from 0.09 to 7.89 per cent2. The common 
modalities of spread of hepatitis C infection are blood 
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transfusion, injection drug use, unsafe therapeutic 
injections and health care related procedures2. Injection 
drug use is the main mode of transmission of HCV in 
developed countries, transmitted through blood-to-
blood contact, either via direct or indirect sharing of 
injecting equipment3. In India, blood transfusions and 
unsafe therapeutic injections were the predominant 
modalities of transmission of HCV2. However, after 
HCV screening of blood products was made mandatory 
in India, injection drug use is gradually becoming the 
major route of HCV infection. A systematic review 
of 1125 articles reported around 10 million injecting 
drug users (IDUs) being HCV positive with Eastern 
Europe, East Asia, and Southeast Asia having the 
largest infected populations4. Indian studies have 
reported HCV seropositivity in IDUs to be in the range 
of 20 to 90 per cent; there are pockets of very high 
HCV seroprevalence in India, otherwise the range is 
moderate (30-50%) compared to western studies (40-
90%)5. 

 There may be several reasons for high prevalence 
of these infections in IDUs. High risk behaviours are 
common in IDUs and include needle sharing, unsafe 
disposal and inappropriate cleaning of needles as well as 
unsafe sex with limited condom use6. It is important to 
study specific risk factors in Indian scenario as different 
drug-using populations differ in their epidemiologic 
risk factors and reflect the dominant culture of their 
group7. Further, studying personality measures in 
this context is important because risk behaviours 
often arise within the matrix of personality profiles 
and psychological characteristics like high sensation 
seeking and impulsivity8. It becomes imperative to 
study these personality and attitudinal measures in 
relation to HCV infection in injecting as well as non-
injecting drug users. Such studies are lacking in India. 

 A previous study from our centre reported the 
seroprevalence of HCV infection in a small sample of 
IDUs (n = 103) and compared risk behaviours in the 
HCV positive vs. negative subjects, but only among 
the IDUs, not the entire sample of substance users9. No 
risk behaviour inventory or risk scores were used, and 
no personality profiles relevant to risk behaviour were 
studied9. Hence we aimed to find the seroprevalence 
of anti-HCV antibody in a large and non-overlapping 
sample of IDUs and non-IDUs (NIDUs) and to study 
various risk behaviours and relevant personality 
profiles of all substance users for contracting HCV 
infection. The specific objectives of this study were to 
find out the seroprevalence of anti-HCV antibody in 

IDUs versus NIDUs attending a de-addiction centre in 
north India, and to study the risk estimates for HCV 
seropositivity in the total sample of substance users with 
regard to various demographic, clinical, behavioural 
and personality factors.

Material & Methods

 The study was carried out at the Postgraduate 
Institute of Medical Education and Research 
(PGIMER), a multispecialty tertiary care teaching 
hospital at Chandigarh, India. The study protocol was 
approved by the Institute Ethics Committee. Informed 
written consent was obtained from the patients prior 
to study. The study population comprised all patients 
who were registered in the Drug De-addiction and 
Treatment Centre (DDTC), department of Psychiatry, 
PGIMER, Chandigarh, during the study period (May 
2010 to February 2012). The sample was drawn from 
this population. 

 The index group in the study sample comprised 
201 patients (25.4±5.8 yr), all males with ICD-10-
diagnosed opioid dependence10 using injectable 
substances (IDUs) attending the DDTC. The control 
group included 219 male NIDUs (30.8 ± 7.6 yr) 
attending DDTC. Patients with mental retardation or 
organic brain syndrome (both determined by a clinical 
interview and examination by a qualified psychiatrist), 
or those who refused to give informed consent were 
excluded. None of the patients reported in this study 
were part of the previously published study from 
our centre9. The main substances used by IDUs were 
buprenorphine and heroin, while those used by the 
NIDUs were non-injectable street heroin (smack), 
codeine, dextropropoxyphene, opium and poppy husk 
(bhukki).

 Baseline instruments were administered as 
follows: 

 (i) Socio-demographic data sheet - covered age, 
sex, marital status, educational status, family income, 
occupational status, religion, family type, locality, 
distance from the DDTC and the source of referral. 

 (ii) Clinical data sheet - covered the types of 
substance use, age of onset, durations of use and 
dependence, history of injecting drug use, type of 
injection drug, duration, mode, and route of injecting 
drug use.

 (iii) Drug related harm - measured on a 4-point scale 
from 0 (none) to 3 (severe) for seven domains: health 
(physical or psychiatric), occupation (absenteeism, 



suspension, unemployment, etc.), finance (debts, 
etc.), legal (arrests), family (impaired inter-personal 
relationships), marital (separation, divorce) and social 
(restriction of social circle, ostracism).

 (iv) Severity of Dependence Scale (SDS) - a five-
item scale reported to be a reliable and valid screening 
instrument for dependence and a measure of dependence 
severity in adults across several substance classes was 
used11.

 (v) Modified Sensation Seeking Scale - Indian 
adaptation of Sensation seeking scale standardized 
on an Indian population having 40 items and good 
test-retest reliability and internal consistency was 
used. The scale has 4 sub-scales: thrill and adventure 
seeking, experience seeking, boredom susceptibility 
and disinhibition12. 

 (vi) Barratt Impulsiveness Scale, Version 11 (BIS-
11) - measures impulsivity in terms of three domains: 
motor impulsiveness, non-planning impulsiveness and 
cognitive impulsiveness. The BIS-11 has 30 items 
scored on a 4-point scale and possible scores range 
from 30 to 120. The BIS-11 was translated into local 
language and back translated to English to ensure the 
translated version matched the original scale. The 
translated version of BIS-11 in local language was 
administered to the subjects13.

 (vii) Risk Behaviour Inventory (RBI) - it is a simple, 
12-item, validated instrument for self-report on various 
risk behaviours, both sharing of injection and sexual 
risk related. Answers are scored as ‘1’ depending on 
the response. Total score is calculated by adding all 
scores of 1; higher score indicates greater risk14.

 (viii) HIV Risk Taking Behaviour Scale (HRTBS)- 
it consists of 11 items, each item being chosen to 
address a specific HIV risk taking behaviour. All 
items are scored on a 0-5 scale, with a higher score 
indicating a higher degree of risk-taking. The scale 
includes two sub-scales to measure injecting and sexual 
behaviour15.

 The participants were required to give a venous 
blood sample of 5 ml, which was obtained by a trained 
laboratory technician using standard aseptic procedure. 
The blood samples were tested for hepatitis C antibody 
using ELISA  method (SP-NANBASE c-96 3.0, General 
Biologicals Corporation, Taiwan). HCV reactive 
samples by ELISA were confirmed by supplemental 
HCV RIBA (recombinant immunoblot assay) test as 
false positive results or optical density (OD) value in 

HCV ELISA representing in grey zones had to be ruled 
out by serology. Only the confirmed positives were 
included in this study. The confirmed HCV seropositive 
subjects were referred to Hepatology services for further 
investigations and management. The samples were 
also tested for HBsAg (hepatitis B surface antigen) and 
anti-HIV antibody as additional measures (HIVASE 
1+2, General Biologicals Corporation, Taiwan; ERBA 
LISA hepatitis B, Transasia Bio Medicals). 

Statistical analysis: Chi square test with continuity 
correction or Fisher exact test for discrete variables 
and independent sample t test for continuous variables 
were used for group comparisons. Logistic regression 
analysis was used to determine the risk factors of HCV 
infection, with their risk estimates for the entire sample. 
Initially, HCV positive and HCV negative individuals 
were compared (irrespective of their IDU/NIDU 
status), on all the variables. The two groups differed 
significantly on a large number of variables. From this 
list, variables were chosen according to their potential 
biological or psychosocial relevance as risk factors. 
These were entered into a logistic regression model 
as independent variables by the “Forward Stepwise 
(Conditional)” method (SPSS, Inc., USA), with HCV 
status (negative vs. positive) as the dependent variable, 
in order to statistically adjust for the intercorrelations 
among the many so-called independent variables. The 
odds ratios [Exp(B)] with 95 % confidence intervals 
(95%CI) were calculated for all those variables that 
were independently and significantly associated with 
HCV positivity, to arrive at risk estimates. Analysis 
was done by SPSS version 14 for Windows (SPSS, 
Inc., USA).

Results

Seroprevalence of anti-HCV antibody: Almost one-third 
of the individuals in the IDU group (64 of 201; 31.8%) 
were positive for anti-HCV antibody, as opposed 
to only seven of 219 (3.2%) of the NIDUs. Only 10 
participants in the IDU group (5.0%) and none in the 
NIDU group were positive for HIV antibody. Similarly, 
only seven (3.5%) of IDUs and two (0.9%) of NIDUs 
tested positive for HBsAg. The group differences 
(IDU vs. NIDU) on HCV and HIV seropositivity were 
significant (P<0.001; Table I).

Risk factors, with risk estimates, of HCV infection in 
substance users: When the entire sample (IDU plus 
NIDU) was analysed using bivariate analysis, HCV 
positive subjects (n = 71) differed significantly from 
HCV negative subjects (n = 349) on a large number of 
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variables: (i) demographic (HCV positive subjects were 
younger, with less education and family income, less 
often employed, and more often from rural locality), 
(ii) clinical (HCV positive subjects had more frequent 
IDU status, dependence on opioids, alcohol, cannabis 
and tobacco, lower age of onset of substance use, 
lower duration but higher severity of dependence, and 
more drug-related problems in health, finance, social, 
legal and total scores), (iii) risk-related behaviour 
(parenteral route of drug use, sharing syringe, needle, 
other injection accessories (mixer/vial/cotton), reuse of 
accessories, blood transfusion, multiple sex partners, 
sex with commercial sex workers, sex with strangers, 
higher RBI and HRTBS scores), and (iv) personality 
variables (higher sensation seeking in terms of 
disinhibition, boredom susceptibility and total scores 
on SSS, and motor, non-planned and total scores on 
BIS). 

 As many of these variables were inter-correlated, 
and to find out the risk factor profile and strength of 
these variables after taking into account their inter-
correlations, a subset of these variables was chosen 
according to their potential biological or psychosocial 
relevance as risk factors and entered into a forward 
stepwise logistic regression model. The model with 
the best goodness-of-fit (Hosmer-Lemeshow test chi-
square value 12.966; P = 0.113) predicted 57.6 per cent 
of the variance (Nagelkerke R2 = 0.576).

 Table II shows the risk factors associated with 
HCV positivity in the final model, with their values, 
odds ratios and 95 % confidential interval (CI). Ten 
variables were retained in the final model. The four 
risk factors strongly associated with HCV positivity 
in the multivariate analysis were sharing syringe 
[Exp(B) 75.04; 95% CI 18.28-307.96; P<0.001], 
reuse of injection accessories (16.39; 3.51-76.92; 
P<0.001), blood transfusion (5.88; 1.63-21.23; 
P=0.007) and IDU status (3.60; 1.26-10.31; P=0.017). 
Other variables less strongly but still significantly 
associated with HCV positivity were multiple sex 
partners, opioid dependence; risk behaviour scores, 
impulsivity, and lower age of onset of drug use. 
Variables not included in the final model (likely 
because of their inter-correlations with the retained 
variables, which had stronger associations with the 
dependent variable) included age, duration of drug 
use, dependence on drugs other than opioids, route of 
use, sharing needles and other injection accessories, 

Table ii. Risk estimation of demographic, clinical, behavioural and personality factors for association with HCV seropositivity in the 
total sample: multivariate analysis using logistic regression
S. 
no.

Risk factors HCV 
positive
(n = 71)

HCV 
negative
(n = 349)

Odds ratio 
[Exp(B)]

95% CI of 
Exp(B)

P  
value

1 Sharing syringe (n, %) 44 (62.0) 21 (6.0) 75.04 18.28 – 307.96 <0.001
2 Reuse of injection accessories (n, %) 21 (29.6) 20 (5.7) 16.39 3.51 – 76.92 <0.001
3 Blood transfusion (n, %) 9 (12.7) 12 (3.4) 5.88 1.63 – 21.23 0.007
4 IDU status (n, %) 64 (90.1) 137 (39.3) 3.60 1.26 – 10.31 0.017
5 Multiple sex partners (n, %) 39 (54.9) 115 (32.9) 1.74 1.01 – 2.98 0.044
6 Opioid dependence (n, %) 69 (97.2) 2 (2.8) 1.62 1.01 – 2.58 0.043
7 RBI score  (mean ± SEM) 2.30 ± 0.28 0.66 ± 0.07 1.32 1.04 – 1.66 0.020
8 HRTBS score (mean ± SEM) 3.66 ± 0.35 1.96 ± 0.18 1.18 1.06 – 1.31 0.003
9 Impulsivity (BIS score)  mean ± SEM) 77.99 ± 0.67 72.28 ± 0.45 1.09 1.03 – 1.16 0.003
10 Age of onset of substance use (yr) (mean ± SEM) 21.21 ± 0.58 23.16 ± 0.37 0.93 0.87 – 0.99 0.034
IDUs, injecting drug use; RBI, risk behaviour inventory; HRTBS, HIV Risk Taking Behaviour Scale; BIS, Barratt Impulsiveness Scale; 
version 11
Hosmer-Lemeshow test chi-square value 12.966; P=0.113

Table i. HCV, HBV and HIV testing results in injecting vs. 
non-injecting drug users (IDU vs. NIDU)

IDU 
(n=201)
N(%)

NIDU 
(n=219)
N(%)

Total
N(%)

HCV positive 64 (31.8)*** 7 (3.2) 71 (16.9)

HIV positive 10 (5.0)*** 0 (0) 10 (2.4)

HBV positive 7 (3.5) 2 (0.9) 9 (2.1)
***P<0.001 compared with NIDUs
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sex with commercial sex workers or strangers, and 
sensation seeking.

Discussion

 The seroprevalence of anti-HCV antibody among 
IDUS in the current study (31.8%) was lower than 
that of 45.6 per cent found in an earlier study from 
our centre9. However, it was well within the range 
of 20-90 per cent reported from India5. Only 3.2 
per cent of non-IDUs were found seropositive for 
HCV. This was similar to that reported earlier from 
our centre9 but low compared to another study from 
India (27%)16. However, this low seropositivity is 
also a cause for concern in view of the community 
seroprevalence of anti-HCV antibody of around one 
per cent in India5.

 The seroprevalence of HBsAg in IDUs was 
negligible in comparison to seroprevalence of anti-
HCV antibody (3.5% vs. 31.8%). Prior studies have 
also reported higher seroprevalence of HCV than that 
of HBV in IDUs17. Only five per cent of the IDUs were 
found positive for HIV antibody. This was similar to the 
overall HIV seroprevalence (7.14%) in IDU population 
in the country18. A study conducted in Punjab State 
reported higher HIV infection prevalence (29%) and 
HCV positivity (49%) in IDUs, especially those from 
the border districts19. 

 The four risk factors found strongly associated 
with HCV positivity in the multivariate analysis were 
sharing syringe, reuse of injection accessories, blood 
transfusion and IDU status. Impulsivity emerged as a 
significant and independent risk association with HCV 
positivity. It was of concern that lower age of onset 
of drug use was independently associated with HCV 
risk. Sexual risk behaviours (multiple sex partners 
in our study) are known to be associated with HCV 
positivity in India, as recently reported in commercial 
sex workers from Nagaland20. 

 Our study had some limitations. It focused only on 
treatment seeking population; hence the results may 
not be a true representation of prevalence and profile 
in the community. Further, genotype and RNA load of 
HCV were not tested because of resource constraints, 
and liver function tests and other hepatic pathology 
were also not reported here. 

 In conclusion, high seroprevalence of anti-
HCV antibody was observed in the IDUs. In the 
substance users, HCV positivity was significantly 
and independently associated with several clinical, 

behavioural, and personality risk factors. The burden of 
HCV positivity in substance users, especially IDUs has 
obvious implications for patients, clinicians and policy 
makers. Further research is needed to characterize 
risk behaviour, risk perception and risk networks with 
particular focus on HCV transmission in substance 
users in India. 
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