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ABSTRACT 

Objectives: Hepatitis C virus (HCV) infection is a major public health 

problem worldwide with serious complications. According to the im-

portance of intravenous drug use (IDU) as the main risk factor for 

HCV infection and transmission and prison as the main source of risky 

behaviors, this study conducted to define HCV infection and related 

risk factors in prison inmates with history of IDU in Isfahan province, 

Iran. 

Methods: This is a cross –sectional study which the prison inmates 

with IDU history in voluntary basis were enrolled. A validated ques-

tionnaire was asked and blood sample was obtained from each subject 

for the presence of HCV antibody. Odds ratio and logistic regression 

were used for data analysis and P-value < 0.05 considered significant. 

Results: I943 inmates with history of IDU participated in the study. 

The overall prevalence of HCV antibody was 41.6%. The main inde-

pendent risk factors were number of injection in the month [OR: 1.006 

(1.002- 1.011)], Length of drug addiction [OR: 1.05 (1.004-1.098)], 

multiple incarceration [OR: 1.15 (1.05-1.23)] and use of needle/syringe 

share inside prison [OR: 4.19 (2.22-7.9)]. In our study, marriage was a 

protective factor for HCV infection [OR: 0.34 (0.18-0.64)] as well. 

Conclusions: According to relatively high prevalence of HCV infec-

tion and associated risk factors which observed in this study it is im-

portant to primary prevention in prisons through syringe/needle ex-

change and counsel with imprisoned IDUs. 
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INTRODUCTION 

Hepatitis C virus (HCV) is a major public health problem all 

over the world; it is currently estimated that about 85% of those 

infected with hepatitis C virus will become a chronic carrier and 

may develop severe end stage liver diseases including cirrhosis 

and hepatocellular carcinoma.[1,2] Currently, the most important 

risk factor for infecting by hepatitis C is intravenous drug use 

(IDU) which is the most associated with the sharing of drug in-

jection equipments especially needles, syringes and other para-

phernalia.[3] Infection with HCV among prison inmates is usually  
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higher than that among the general population 
mainly because of past history of intravenous 
drug use and possibly high risk addiction-related 
behaviors in prison.[4] 

During the last few years, much attention has 

been given to the prevalence of blood born dis-

eases including hepatitis C among prisoners.[5] 

According to limited research studies in Iran, 

prevalence of HCV infection among prisoners 

with a history of drug injecting varies between 

31.5% to 47% in different parts of the country.[6-8] 

However, a study in a local prison in Fars 

province revealed 78% prevalence rates of HCV 

infection among incarcerated drug users.[9] 

To address the often hidden phenomenon of 

HCV infection in prisons, it is important to iden-

tify and quantify correlates of infection among 

inmates.[4] 

Considering the limited data on the epidemi-

ology of HCV infection and related risk beha-

viors in our region, in this study we have fo-

cused on this infection and transmission risk 

factors among prisoners with history of IDU in 

Isfahan that could potentially be incorporated 

into current and future harm reduction initia-

tives us in Iran. 

METHODS 
In a cross-sectional study, according to self-

report and confirm by head of prison’s health-

care, the prison inmates who had intravenous 

drug history or current IDUs entered into study 

at March 2009. The study included an interview 

and blood testing. 

Since the most of our enrollees had sclerosis 

in peripheral vessels, blood sampling was mostly 

taken from the femoral vein by the health per-

sonnel of the prison setting. They were trained 

on sampling safety consideration and filling 

questionnaire. Blood samples were then sent to 

the laboratory of Infectious Diseases Research 

Center during 3 hours in cold box to be tested by 

EILSA (Diapro-Italy) for the presence of HCV 

antibody. Incarcerated with IDU histories were 

also asked about their demographic characteris-

tics and HCV-related risk behaviors with an 

interviewer assisted questionnaire. Face and 

content validity of the questionnaire were eva-

luated by specialists and its reliability was con-

firmed by Chronbach alpha = 0.74. 

The research protocol was approved by the 

Ethical committee of Isfahan University of Med-

ical Sciences in Iran. Participation in the study 

was on a voluntary basis and after obtaining 

informed consent. All available means were 

used to guarantee privacy during interviews and 

confidentiality. 

Instead of a block for the patient’s name, 

each questionnaire and test tube had an ano-

nymous identification code, which was used for 

reporting laboratory results, too. 

Statistical analysis was performed using SPSS 

for windows (Version 16.0, 2007, SPSS Inc, 

Chicago, IL, USA). 

Univariate analysis was used to assess asso-

ciation between being HCV positive and related 

risk factors. The variables that were significant 

in the univariate analysis (P-value < 0.05) were 

included in the multiple logistic regression to 

estimate adjusted odds ratio (AOR) and 95% 

confidence intervals (CI). 

RESULTS 
A total of 943 incarcerated IDUs (938 male 

and 5 female) participated in the study. The me-

dian age of participants was 32.6 years (Range: 

18-67). The majority of participants (98.6%) 

were Iranian and 523 (55.5%) had ever been 

married. Among the married persons 451 (92%) 

had been married once, 35 (7%) had been mar-

ried twice and 5 (1%) had been married more. 

143 (15.1%) cases mentioned a history of travel-

ing to another countries. Table 1 shows the so-

cio- demographic characteristics. 

Overall, the prevalence of HCV-Ab seroposi-

tivity was 41.6% [Table 1]. 

Table 2 shows the prevalence of HCV risk 

factors in the subjects. The median frequency of 

IV injections was 30 times per month (Range  

1-500), the median duration of addiction was 12 

years (Range 0.5-57), the median frequency of 

incarceration was 3 times (Range 1-37), and the 

median of total duration of incarceration was 

3.66 years (Range 0.08-35). 
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Table 1. The Socio.demographic characteristics of participants 

Characteristics Number (%) 

Alcohol consumption 764 (81.1%) 

 Illiterate 23 (3.6%) 

 Elementary school 242 (38.3%) 

Education Junior high school 253 (40%) 

 High school 31 (4.9%) 

 Diploma 69 (10.8%) 

 University 15 (2.4%) 

Place of residence Urban 583 (89.7%) 

 Rural  67 (10.3%) 

Job situation Have a Job 553 (85.9%) 

 Have not Job 91 (14.1%) 

 

71.76% of the participants had illegal sex 

(contact with other than spouse). Among 

whom, 43% of men had history of having sex 

with another man (MSM), 64.2% had an inter-

course with commercial sex workers and 30.9% 

of them had IDU sexual partner. According to 

self reports, only 31% of them had ever used a 

condom during sex. Within all studied samples 

with IDU history, 13.3% had a single sexual 

partner and the others had 2 or more, in their 

lifetime. 

Table 3 shows the odds Ratio for some risk 

characteristics of IDUs using the logistic Regres-

sion Model. Variables shown in the table were 

controlled for basic demographic characteristics. 

DISCUSION 
The results of this study indicated that overall 

prevalence of HCV Ab seropositivity among 

IDU inmates in Isfahan province is 41.6%. In 

similar studies in Iran, similar results were ob-

served. In Zakizad et al.[8] study, the seropreva-

lence of hepatitis C infection in Sari addict pris-

oners has been reported as 30.8%. 

 

Table 2. Frequency of HCV transmission related factors within study population 

Characteristics No (Percent) Non adjusted OR (95%CI) 

Marriage 523 (55.5) 0.57 (0.44-0.74)* 

Tattooing 566 (60.2%) 2.43 (1.84-3.2)* 

Cupping 367 (39.3%) 1.04 (0.79-1.35) 

Surgery 471 (50.5%) 1.13 (0.87-1.47) 

Periodontal procedure 66 (7%) 0.97 (0.58-1.61) 

Dental caries repair 348 (36.9%) 0.77 (0.59-1.01) 

Dental extraction 795 (84.4%) 1.11 (0.78-1.59) 

Illegal sex 676 (71.7%) 2.26 (1.66-3.07)* 

Ever injected a drug inside prison 376 (40.1%) 5.04 (3.80-6.69)* 

Ever shared a syringe/needle 352 (37.4%) 6.24 (4.67-8.35)* 

Number of injection per month(Mean ± SD) 54.42 ± 71.38 1.009 (1.006-1.01)* 

Length of drug addiction (year) (Mean ± SD) 12.53 ± 7.42 1.05 (1.03-1.07)* 

Multiple incarceration (Mean ± SD) 4.43 ± 4.63 1.14 (1.09-1.20)* 

duration of recent incarceration (month) (Mean ± SD) 25.77 ± 32.98 1.004 (1.00-1.008)* 

Total duration of incarceration (year) (Mean ± SD) 5.05 ± 4.65 1.11 (1.07-1.15)* 
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Table 3. Adjusted risk factors of variables in multiple logistic regression model 

Characteristics Adjusted OR 95%CI 

Marriagea 0.34 0.18-0.64* 

Tattooinga 1.29 0.67-2.49 

Illegal sexa 0.75 0.38-1.51 

Number of injection (per month) 1.006 1.002-1.011* 

Length of drug addiction (year) 1.05 1.0004-1.098* 

Multiple incarceration 1.15 1.05-1.23* 

Hx of shared drug injecting inside prisona 4.19 2.22-7.90* 

a, yes = 0; no = 1 (Reference category) 
* P-value < 0.05 

 

In another study by Khani et al.[10] the preva-

lence of HCV was 47.7% among drug addict 

prisoners in Zanjan. In a study which was done 

in 3 provinces in Iran (Isfahan, Chahamahal 

Bakhtiary and Lorestan) in 2003, 34.7% of male 

prisoners who had been imprisoned for various 

drug-related offenses including purchase or sale 

and consumption, were HCV Ab positive.[7] 

In Mashhad, the seroprevalence of HCV in 

incarcerated IDUs had been reported as 

59.4%.[6] In Mohammad Alizadeh et al.[11] study, 

the HCV antibody positivity among drug ab-

users in the central prison of Hamedan was 

30%. 

In a study on drug abusers admitted to prison 

in Guilan province, of 460 inmates, 45.4% were 

HCV antibody positive which in intravenous 

drug abusers the prevalence reached to 88.9%.[12] 

The prominent aspect of our study in com-

parison with other similar studies in Iran, is the 

high number of participants whom all of them 

had history of intravenous addiction. As a mat-

ter of fact, this is one of the first large prevalence 

studies of blood- born infections among incarce-

rated IDUs in Iran. 

In this study, the history of shared drug injec-

tion inside prison was one of the main incarcera-

tion-related risk factors. This association, has 

also been reported in other studies in the 

world.[13-15] 

It seems that, the lack of access new 

needle/syringe in prisons and consequently 

needle sharing practice is the main reason of the 

hepatitis C epidemic in prisoners.[16] Our data, 

highlight for comprehensive and integrated in-

terventions for incarcerated IDUs to prevent 

HCV transmission among IDU population and 

community. 

Effectiveness of needle programs in reducing 

needle sharing among IDUs has been shown in 

many countries.[17] In our country, an outreach 

program for blood born infections prevention 

was supported by the United Nation and the 

Ministry of Health of Iran in 2003.[18] 

Multiple incarcerations was the another in-

dependent risk factor in our subjects which show 

that the high rates of arrests and incarcerations 

lead to drug-related offences or other confound-

ing factors inside prison, such as violence.[7] 

Our findings suggest that preventive interven-

tions are compelling now for IDUs to ensure 

their safe passage throughout incarceration. 

In our study, other important modes of 

transmission were frequency and length of drug 

injection. According to these results, harm re-

duction strategies need to be expanded to pre-

vent new HCV infections, particularly among 

young injectors.[19-20] 

In our study, history of marriage was a pro-

tective factor for HCV-infection in the subjects 

after controlling for all other variables in the 

logistic-regression model. 

Sexual transmission could play a role in spo-

radic or community-acquired HCV 

infections. 

However, there is contradictory finding re-

garding the association between marriage and 

HCV infection in the world.[21] 

Vandelli and colleagues[22] indicated that the 

risk of sexual transmission of HCV within 
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heterosexual monogamous couples is extremely 

low or even null. 

It is shown that, those who have multiple 

sexual partners, including female sex workers, 

men having sex with men, and attendees of sex-

ually-transmitted diseases (STDs) clinics are the 

main risk groups for hepatitis C.[23 4] 

In the Acute Hepatitis Surveillance Study in 

USA, 18% of newly infected individuals re-

ported sexual contact with an HCV-infected 

person or multiple sexual partners as their only 

risk factor for HCV acquisition. 

For the individual with chronic HCV infec-

tion, the estimated risk of sexual transmission of 

virus was 0% to 0.6% per year for those in mo-

nogamous relationships, and 1% per year for 

those with multiple sexual partners.[24] 

So, it will be useful to encourage young 

people to get married to prevent sexually trans-

mitted diseases in our society. 

CONCLUSION 
In conclusion, according to progressive re-

ported prevalence rates of HCV in the world 

and the importance of the current and potential 

burden of HCV-related complications, it is im-

portant to primary prevention of HCV infection 

that will be addressed through implementation 

of safe injection practices(25). The mortality 

associated with hepatitis C is expected to 

double in the next 10-20 years. It is conserva-

tively estimated that the direct costs related to 

hepatitis C will be $10.3 billion during the 

years 2010-2020. The indirect costs of hepatitis 

C (eg, the loss of productivity during that era) 

are estimated to total another $54.3 billion due 

to premature death and $20.6 billion due to 

disability. In addition, the total cost of therapy 

for hepatitis C is estimated to be $10,000-

$12,000. Hepatitis C considerably lowers life-

expectancy benefits as well. 

So, primary prevention will be more cost-

effective than secondary prevention of morbidity 

and mortality from HCV infection through pro-

vision of interferon-based therapy. It is good 

opportunities in prison to have large number of 

IDUs over longer period to do specific preven-

tive activities such as needle/syringe exchange 

and counsel imprisoned IDUs.  
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