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ABSTRACT  

Objectives: Hepatitis C virus (HCV) is one of the major public health 

problems worldwide which is transmitted through contact with in-

fected blood or blood products. One of the most prevalent modes of 

HCV transmission is injecting drug with unclean needles or syringes. 

Therefore intravenous drug users (IVDUs) are the most important 

group who should be considered. The aim of this study was to evaluate 

seroprevalence and risk factors of hepatitis C virus in IVDUs popula-

tion. 

Methods: The cross-sectional study was carried out on intravenous 

drug users who attended health and social care Drop-in centers during 

November 2008 to February 2009 in Isfahan province, Iran. Data was 

gathered using interviewer-administered questionnaire including demo-

graphic characteristics and main risk factors for HCV infection. 5ml 

venous blood sample was obtained from each subject. The HCV-Ab 

test was performed on all blood samples by ELISA. The data was ana-

lyzed using descriptive statistical methods and multiple logistic regres-

sions by SPSS software, version 15. 

Results: The mean age of participants was 31.77 ± 8.51. 503 (94.7%) 
were men and 28 (5.3%) were women. HCV seroprevalence was 47.1% 

(95% CI: 42.9, 51.3). The multiple logistic regressions demonstrated 

that history of tattooing (OR 1.72, 95% CI 1.02-2.90), history of impri-

sonment (OR 2.49, 95% CI 1.40-4.42) and sharing needles/syringes 

(OR 2.76, 95% CI 1.54-4.95) are significant predictors of risk of HCV 

in IVDU population. 

Conclusions: In conclusion, according to the high prevalence of HCV 

infection among IVDUs and high adds of HCV infection from tat-

tooing, sharing of needles/syringes and imprisonment, effective harm 

reduction programs should be expanded among IVDUs to prevent 

new HCV infections. 

Keywords: Hepatitis C virus, High-risky behaviors, Intravenous drug 

users, Risk factors 
 

 
INTRODUCTION 

Hepatitis C virus (HCV) is one of the major public health 

problems worldwide which is transmitted through contact with 



Nokhodian, et al. HCV in DIC 
 

S132 International Journal of Preventive Medicine, Special Issue, March 2012 

infected blood or blood products. HCV infection 

causes critical medical consequence such as 

cirrhosis and liver diseases.[1] Among individuals 

with HCV infection, 85% will acquire chronic 

HCV infection.[2] WHO has reported a preva-

lence of 3% for HCV in the world and more 

than 170 million persons have been infected 

with this virus globally.[3] Countries in Africa, 

Asia and Southern Europe have demonstrated 

high prevalence of HCV infection.[4] There is no 

overall estimate of hepatitis C infection in Iran. 

A systematic review study on HCV which as-

sessed general population in Iran, has estimated 

prevalence of 0.16% for HCV infection. The 

prevalence ranged from 0% in Khuzestan and 

Tahren province to 1.3% in Guilan province.[5] 

HCV infection can be transmitted through many 

routes. Due to the most prevalent mode of HCV 

transmission is injecting drug with unclean 

needles or syringes, intravenous drug users (IV-

DUs) are the most important group who should 

be considered.[1] It has been estimated 2-4 mil-

lion people in developing countries possess HCV 

infection driven by unsafe injection drug use 

each year that is extending to other popula-

tion.[4] There is wide range of prevalence esti-

mates around the world. Considering a syste-

matic review study’s results, prevalence of HCV 

infection among IVDUs ranged from 1.9% to 

100%.[6] Identification of HCV infection epide-

miology is important to perform proper harm 

reduction program to control and prevent infec-

tion transmission and chronic liver diseases.[4] 

Therefore the seroprevalence and main way of 

HCV transmission in developing countries 

should be accessible.[7] There aren’t enough ap-

propriate epidemiological studies of HCV in 

developing countries. A number of studies have 

evaluated HCV prevalence in IVDUs population 

in Iran. More recent studies among IVDUs have 

indicated HCV prevalence of 11.2-88.9%.[2,8-18] 

Those observations raised concern about IV-

DUs and high risky behaviors among them and 

as a result transmission and spread of HCV.[19] 

Therefore it is considerable to prevent HCV and 

decrease its dire consequences like liver diseases 

by decrease of infection among IVDUs and as-

sessing other high-risky behaviors among them 

to control extension of infection from them to 

other groups and public population eventually.[4] 

According to lack of information on HCV 

prevalence among IVDUs in Isfahan province, 

Iran, this study evaluated the prevalence and 

risk factors for HCV infection among IVDUs 

referred drop in centers (DICs) in that province. 

DICs are one of the important centers where 

present services to social vulnerable individuals. 

They conduct harm reduction programs with 

aim to prevent transmission of infection diseases 

and reduce spread of them in public community. 

The harm reduction programs include exchang-

ing needles or syringes, distribution of condoms 

and providing methadone maintenance treat-

ment among IVDUs who refer there. Therefore 

DICs are one of the places of IVDUs aggrega-

tion. The main aim of this study is to provide 

worth information about prevalence and risk 

factors of hepatitis C in IVDUs population and 

it will be helpful for prevention and therapeutic 

interventions. 

METHODS 
The cross-sectional study was carried out on 

intravenous drug users who attended health and 

social care Drop-in centers during November 

2008 to February 2009 in Isfahan province, Iran. 

Required information was gathered using inter-

viewer-administered questionnaire including 

demographic characteristics and main risk fac-

tors for HCV infection. For each participant an 

educated interviewer, who was social worker 

and had been working with our target popula-

tion and was trusty for them, filled out ques-

tionnaires with face-to-face interview. All IV-

DUs who referred to DICs were requested to 

take part in the study after being informed about 

the goal and process of the study and promised 

all data were kept private. According to ethical 

issues the individual took part in the study vo-

luntary and they were not encouraged for partic-

ipation. After that they filled out a consent form. 
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Also the subjects were allowed to leave out any 

question which they weren’t satisfied about 

answering to it. This study was approved by the 

ethical committee of Isfahan University of Med-

ical Sciences. Face and content validity of ques-

tionnaire was confirmed by eight experts. Cron-

bach Alpha indicated reasonable reliability (r = 

0.78). 

After completion of questionnaire, 5 ml ven-

ous blood sample was obtained from each sub-

ject. Serum samples were transferred to the Isfa-

han infectious diseases research center laborato-

ry and stored at −20 °C. The HCV-Ab test was 

performed on all blood samples by Italian Di-

asorin enzymelinked immunosorbant assay 

(ELISA) kits. 

The collected data was analyzed by SPSS 

software, version 15. Prevalence of hepatitis C 

virus was estimated using descriptive statistical 

methods. Bivariate associations between risk 

factors and HCV were assessed by Chi-square 

test.  

Multiple logistic regressions were applied to 

calculate adjusted odds Ratio for risk factors 

related to HCV. A probability of <0.05 was con-

sidered as statistical significant. All variables 

that were found to be significant in the bivariate 

analysis were taken into logistic regression. Ac-

cording to the multicollinearity is a statistical 

phenomenon in which two or more predictor 

variables in a multiple regression model are 

highly correlated and it affects parameter estima-

tions. We include one of variables in those 

groups that had association with each other into 

regression model after consultation with clini-

cians. For example among history of imprison-

ment, duration of being in prison and number of 

imprisonment, we only involved history of im-

prisonment into regression model to avoid colli-

nearity. 

RESULTS 
Of 539 intravenous drug users who partici-

pated in this study, the sample blood of 531 in-

dividuals could be tested for HCV positivity. 

Therefore 531 subjects were analyzed according 

to the obtained information. We found HCV 

seroprevalence was 47.1% (95% CI: 42.9, 51.3) 

among IVDUs. 

The mean age of participants was 31.77 ± 

8.51. 503 (94.7%) were men and 28 (5.3%) were 

women. 274 (55.9%) of subjects were employed 

and 278 (52.4%) were single. Regarding educa-

tion, most of the participants (66.3%) had low 

level of education (under Diploma). Table 1 

describes the distribution of HCV prevalence 

within each demographic characteristics and 

their bivariate association. As seen in this table 

age, employment status and education had sig-

nificant association with HCV seropositivity. 

Some potential risk factors for HCV were 

shown in table 2. Sharing needles/syringes and 

history of illegal sex had been reported by 130 

(33.1%) and 294 (55.5%) subjects respectively. 

Among male participants who had history of 

illegal sexual activity, 228 (79.7%) had hetero-

sexual contact, 95 (33.2%) had experience of 

homosexual contact, 136 (48.4%) had reported 

using condom in their contact and 127 (44.3%) 

had practiced sexual contact with female sex 

workers. Of sexual active participants, 47 

(18.7%) had one sexual partner, 97 (38.6%) two 

to nine sexual partners, 106 (42.2%) more than 

nine sexual partners and 70 (30%) reported sex-

ual practice with IVDUs. There were no signifi-

cant association between sexual behaviors and 

HCV prevalence. 

As depicted in table 2, variety of risk factors 

were associated with HCV prevalence such as 

history of tattooing, surgery, suture, tooth fill-

ing, sharing needles/syringes, history of impri-

sonment, duration of being IDVU, duration of 

being in prison and number of imprisonment. 

The multiple logistic regressions demonstrated 

that history of tattooing, history of imprison-

ment and sharing needles/syringes are signifi-

cant predictors of risk of HCV in IVDU popula-

tion. The other variables which had been signif-

icant in bivariate analysis were not statistically 

significant in multiple logistic regression 

[Table 3]. 
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Table 1. Bivariate association between demographic characteristics and HCV seropositivity 
 

Variable No. of Subjects HCV+  
 N % N % P-value 
Sex      
     Male 503 94.7 239 47.5 0.4 
     Female 28 5.3 11 39.3  
Residence      
     Urban 511 99.4 239 46.8 1 
     rural 3 0.6 1 33.3  
employment status      
     Employment 274 55.9 118 43.1 0.01* 

     unemployment 216 44.1 118 54.6  
Marital status      
     Married 253 47.6 114 45.1 0.37 
     Single 278 52.4 136 48.9  
Nationality      
     Iranian 525 99.8 247 47 1 
     Iraqi 1 0.2 0 0  
History of traveling      
     Yes 76 14.6 35 46.1 0.89 
     No 446 85.4 210 47.1  
Education      
     Illiterate 15 3 5 33.3 0.001** 

     Elementary 84 16.9 48 57.1  
     Guidance 206 41.5 108 52.4  
     High school 175 35.3 60 34.3  
     University 16 3.2 7 43.8  
Age (Mean ±±±± SD)      31.77 ± 8.51      32.39 ± 7.93 0.01* 

*P-value < 0.05; **P-value < 0.01 

 

DISCUSSION 
In this study we assessed the seroprevalence 

of HCV infection among intravenous drug users. 

Prevalence of HCV positivity was 47.1%. Dif-

ferent studies have estimated the seroprevalence 

of HCV among IVDUs. Similar studies around 

the world have shown wide range. In a syste-

matic review study which was done by Aceijas et 

al.,[6] prevalence of HCV was evaluated among 

injecting drug users between 1998 and 2005. 

They have reported various estimates, 10-96% in 

Eastern Europe and central Asia, 10-100% in 

South and South-East Asia, 34-93% in East-Asia 

and the Pacific, 5-60% in North Africa and the 

Middle East, 2-100% in Latin America, 8-90% 

in North America, 25-88% in Australia and New 

Zealand and 2-93% in Western Europe. But in 

Colombia and Lebanon, HCV prevalence was 

less than 20%. In Studies which were conducted 

in the population of IVDUs in Iran, high HCV 

prevalence was observed (11.2% to 88.9%)(2, 8-

18). Except for study in Shahr-e-Kord (11.2%), 

all of studies have reported HCV prevalence of 

at least 30%. According to the high seropositivi-

ty of HCV among IVDUs, they play significant 

epidemiological role in the transmission of HCV 

infection. Therefore this population is the most 

important group who should be considered to 

control and decrease the spread of HCV among 

them.[20] 

Since the high-risky behaviors in intravenous 

drug users frequently happen, we evaluated 

some risk factors associated with HCV positivi-

ty. The result of multiple logistic regression 

showed subjects who had history of tattooing, 

sharing needles/syringes and imprisonment, 

were more likely to be positive for HCV. 

Our findings displayed compare with non-

needle-sharing, participants who shared needles 

/syringes had significant higher odds of having 

HCV infection. Odds of getting HCV infection 

among this group was 2.76 times more than 
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Table 2. Bivariate association between potential risk factors and HCV seropositivity 

Variable  No. of Subjects  HCV+  
 N % N % P-value  
History of Tattooing       
     Yes 287 54.3 158 55.1 <0.001** 

     No 242 45.7 91 37.6  
History of Cupping       
     Yes 167 32 85 50.9 0.29 
     No 355 68 163 45.9  
History of Ear piercing       
     Yes 95 19 47 49.5 0.69 
     No 405 81 191 47.2  
History of surgery       
     Yes 254 48.3 134 52.8 0.01* 

     No 272 51.7 114 46  
History of Suture       
     Yes 392 77.5 195 49.7 0.02* 

     No 114 22.5 43 37.7  
History of blood Transfusion       
     Yes 66 12.6 36 54.5 0.19 
     No 457 87.4 210 46  
History of hospital injections       
     Yes 260 55.9 132 50.8 0.17 
     No 205 44.1 91 44.4  
History of tooth pulling       
     Yes 415 80.4 205 49.4 0.08 
     No 101 19.6 40 39.6  
History of tooth filling       
     Yes 207 40.1 84 40.6 0.01* 

     No 309 59.9 161 52.1  
History of Gum surgery       
     Yes 13 2.5 8 61.5 0.30 
     No 503 97.5 237 47.1  
History of D ental work       
     Yes 443 85.9 217 49 0.09 
     No 73 14.1 28 38.4  
History of Endoscope       
     Yes 41 8.2 23 56.1 0.24 
     No 460 91.8 214 46.5  
History of Organ donation       
     Yes 167 32.9 74 44.3 0.37 
     No 340 67.1 165 48.5  
Histo ry of illegal sex       
     Yes 294 55.5 150 51 0.05 
     No 236 44.5 100 42.4  
History of sharing needle       
     Yes 130 33.1 99 76.2 <0.001** 

     No 263 66.9 123 46.8  
History of imprisonment       
     Yes 331 63.4 194 58.6 <0.001** 

     No 191 36.6 54 28.3  
Family history of HCV       
     Yes 52 13.4 27 51.9 0.34 
     No 335 86.6 150 44.8  
Duration of being IDVU (Mean ±±±± SD) 12.03 ± 7.76 13.29 ± 7.93 <0.001** 

Duration of being in prison (Mean ±±±± SD) 32.12 ± 42.11 41.46 ± 44.72 <0.001** 

Number of drug injection (Mean ± SD)  104.29 ± 116.01 113.66 ± 139.75 0.084 
Number of imprisonment (Mean ± SD)  5.27 ± 5.94 6.77 ± 6.73 <0.001** 

*P-value < 0.05; **P-value < 0.01 
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Table 3. Multiple logistic regression of potential risk factors for HCV seropositivity 

Variable  OR 95% CI 

History of Tattooing    

     Yes 1.72 1.02-2.90* 

     No 1  

History of surgery    

     Yes 1.11 0.65-1.92 

     No 1  

History of Suture    

     Yes 1.06 0.55-2.04 

     No 1  

History of tooth filling    

     Yes 0.81 0.49-1.36 

     No 1  

History of imprisonment    

     Yes 2.49 1.40-4.42* 

     No 1  

History of sharing needle    

     Yes 2.76 1.54-4.95* 

     No 1  

Duration of being IDVU (year)  0.99 0.95-1.04 

Variables shown in this table are controlled for basic demographic characteristics 
Including age, levels of education, job. OR, odds ratio; CI, confidence interval 

 

non-needle–sharing participants. This finding 

is in agreement with some earlier studies.[3,10,13,17-

19,21,22] Thus, conducting proper harm reduction 

programs such as exchange needles/ syringes 

among IVDUs are urgently needed. 

Tattooing is one of the fashionable human 

activities these days. In our study there was sig-

nificant association between history of tooting 

and HCV positivity. Having experience of tat-

tooing increases odds of infection by 72%. In the 

United States, Samuel et al.[23] have observed 

doing tattoo inside prison was related with HCV 

prevalence (OR = 3.4). In Australia and Italy it 

was also significant independent risk factor for 

HCV positivity among a group of prisoners (OR 

= 2.7 and 1.91 respectively).[24,25] A number of 

studies among IVDUs in Iran have also found 

significant association between being tattooed 

and HCV prevalence.[8,11,18] Also Pourahmad et 

al.[3] have reported tattooing as significant risk 

factors of HCV positivity in sample of prisoners. 

Two other studies[12,26] found this relationship 

among addicted prisoners. Since the tattooing is 

common in Iran prisons and most of the people 

who attend this behavior, do it in illegal places, 

it is probably being done using unsteril equip-

ments. As a result, contact with infections blood 

can be occurred through unsafe tattooing.[3] 

Consistent with previous investiga-

tions,[2,10,14,18,22] we found that imprisonment is 

another significant independent factor for HCV 

seropositivity. Odds of being HCV positive 

among IVDUs with history of incarceration was 

2.49 times more than odds of carrying the infec-

tion among IVDUs without history of being in 

prison. Prisons are substantial places where the 

prisoners experience high-risky behaviors there 

such as sharing of injection equipments, tat-

tooing and unprotected sexual behaviors. There-

fore imprisonment may accompany with risky 

behaviors that increase risk of infection trans-

mission in prison and prisons should be consi-

dered as a priority site to make decision con-
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cerning harm reduction strategies among prison-

ers.[14] 

Similar to another study in Iran,[14] we found 

no statistical association between sexual activity 

and prevalence of HCV. This finding is not con-

sistent with previous reports.[21,22] It may be be-

cause of religious beliefs that affect answering to 

sexual activities questions. 

Ultimately, this study has some limitations. 

First, the sample is not representative of intra-

venous drug users as subjects took part in the 

study from only health and social care centers 

(DICs) in Isfahan province. Furthermore, our 

data was gained based on self-reported informa-

tion through interview and participants were 

allowed to skip any questions which they we-

ren’t satisfied about answering to them. There-

fore, there were some unanswered questions 

especially about sexual behaviors. 

In conclusion, according to the high preva-

lence of HCV infection among IVDUs and high 

adds of HCV infection from tattooing, sharing of 

needles/syringes and imprisonment, effective 

harm reduction programs should be expanded 

among IVDUs to prevent new HCV infections. 

In addition it is important that potential affec-

tion of prison on spread of HCV infection 

throughout the community be taken into con-

sideration in order to control transmission of 

HCV infection society.  
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