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Hepatitis C virus (HCV) is a leading cause 
of liver failure leading to liver transplanta-
tion in adults. Identified risk factors for 
HCV infection include intravenous (IV) 
drug use, exposure to infected blood prod-
ucts, and intranasal drug use [1]. High risk 
sexual activity (multiple sexual partners, 
history of sexually transmitted diseases), 
tattooing, and skin piercing have also been 
suggested to be associated with increased 
risk for HCV [2]. Whereas the overall sero-
prevalence of HCV among American adults 
has been estimated to be between 1% and 
2% [3], the prevalence of HCV has been 
shown to be as high as 80% in populations 
of adults who use IV drugs or are incarcer-
ated [4].

Because of its geographic position, the 
Islamic Republic of Iran is an important 
route for illegal drug trafficking across 
Asia. Involvement in drug trafficking is 
the principal cause of imprisonment in the 
country and every year more than 2 million 
prisoners are released from prisons. Several 
studies have provided evidence that high 
rates of high-risk behaviours (injecting 
drug use, sharing of needles and syringes, 
sexual activity, tattooing) occur in prisoners 
[5–10] and HCV infection is a major health 
problem in prisons, particularly among 
injecting drug users [11–23]. Therefore 
prisoners in the Islamic Republic of Iran are 
at high risk for transmission of HCV and 
other infections.

The aim of this paper was to establish 
the prevalence of antibodies to hepatitis C 
and describe the risk factors in drug users 
entering Lakan prison, the main prison in 
Guilan province, northern Islamic Republic 
of Iran.



We conducted a cross-sectional prevalence 
study of HCV infection in all drug users 
who were admitted to the main prison in 
Guilan province between September 2003 
and November 2003 (n = 460). We visited 
the prison in advance and described the 
aims of the study to staff and drug abusing 
prisoners. Participation in the study was 
voluntary, but no one refused to participate 
and all drug abusing prisoners were enrolled 
in the study.

A self-administered questionnaire was 
used, derived from questionnaires used 
in prison surveys in Ireland [7], Germany 
[15] and Brazil [6]. The questionnaire con-
sisted of 2 sections. Section 1 collected 
demographic data, including age, educa-
tional level, marital status and drug use 
among family members. Section 2 asked 
about behavioural characteristics that might 
have put the prisoner at risk for acquir-
ing HCV infection, such as type of drugs 
used, sharing injection equipment, skin 
tattooing, history of blood transfusion, age 
of starting drug use,  duration of incarcera-
tion, previous incarceration, and number 
of imprisonments. To ensure the reliability 
of responses, interviews were conducted in 
closed rooms by the trained co-workers of 
our team, and official staff of the prison did 
not have access to the answers of individual 
questionnaires.

From each prisoner 4 mL of blood was 
drawn and centrifuged in the prison labora-
tory. Then sera were sent for further tests to 
the central laboratory of the University of 
Guilan in cold boxes at 2 8 °C. Sera were 
screened by standard enzyme-linked immu-
nosorbent assay (ELISA) techniques with 
commercial kits from CAPTIA™ HCV 
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Ab EIA (Trinity Biotech, Bray, Ireland). 
Samples with a positive ELISA reaction to 
HCV were rechecked.


The chi-squared test was used to assess the 
association between categorical variables 
and the outcome variable HCV. Logistic 
regression analysis was performed to adjust 
for potential confounding effects on the 
exposure–outcome association. Statistical 
analysis was made with SPSS, version 11.5 
software, and the level of significance was 
taken to be P < 0.05.



Of the 460 prisoners the mean age was 34.7 
[standard deviation (SD) = 8.9] years (range 
18–65 years). The median duration of drug 
use was 7 years and the mean was 8.9 (SD 
= 7.7) years, the mean age of starting drug 
use 25.5 (SD = 7.9) years and the mean 
duration of incarceration 4.3 (SD = 4.7) 
years. All participants were male, 63.4% 
were married, 50.1% illiterate or < 5 grade 
education and 90.9% were cigarette smok-
ers (Table 1). 

The main drugs used were opium (51.7% 
of respondents), heroin (18.3%) and canna-
bis (12.4%) (Table 1). High-risk behaviours 
were common in our study population: 
17.6% were IV drug users, 56.1% intranasal 
drug users, 56.1% had skin tattoos and 
39.6% a history of shared injection equip-
ment. A history of blood transfusion was 
present in 2.2% of inmates.

The ELISA analysis showed 209 re-
spondents were positive for HCV anti-
bodies, a prevalence of 45.4% (95% CI 
43.3%–49.9%) among this group of drug 
using prisoners. This rate rose to 88.9% 
(95% CI 82.3%–95.5%) among the 81 pris-
oners who reported being IV drug abusers.
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In univariate analysis, a variety of 
behavioural variables were significantly 
associated with seropositivity for HCV, 
respectively (Table 2). An HCV positive 
result was associated with marital status, 
duration of drug use, IV drug use, ever 
shared injection equipment, duration of 
incarceration, tattoos and number of times 
in prison. 

After adjusting for confounding effects 
with logistic regression analysis, IV drug 
use, number of times in prison and having 
skin tattoos remained the significant deter-
minants of HCV infection (Table 3).



This study documents a high rate of hepa-
titis C infection among imprisoned drug 
abusers especially intravenous drugs users, 
similar to that reported in studies of prison-
ers in other countries [11–23]. This HCV 
infection rate (45.4%) is 90 times higher 
than blood donors (0.5%) from the same 
region [24].

The study highlights the risks of im-
prisonment on the behaviour of drug us-




  


   
   
   
   


  
   
   
   









   
   
   

  
   
   
    



   
   
    
    


  
   
    


  
    
    

  
   
    

  
   
    

    


  
   
    

    






ers. More than half of all prisoners had 
tattoos and 39% had ever shared injection 
equipment. In prisons, syringes and tattoo 
equipment tends to be used by many indi-
viduals. Thus, the risk of contamination by 
bloodborne viruses is much higher in prison 
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than outside where equipment is usually 
shared with only 1 or 2 other people [15]. In 
most prisons, it is difficult to entirely pre-
vent injecting drug use; however, the risks 
of injection with contaminated equipment 
could be substantially reduced if sterile 
injection equipment was available. In a few 
countries, sterile injection equipment has 
been provided in prisons and initial evalua-
tion has not shown adverse effects such as 
increased injecting drug use [15].

The high HCV prevalence among drug 
users who had drug use for less than 1 year 
suggests that they become HCV infected 
soon after they start drug use.

In this study, duration of incarcera-
tion correlated with HCV infection, as 
reported in a number of previous studies 
[13,14,20,22,23]. We found that previous 
imprisonment was a significant risk factor 
for HCV infection, suggesting that meas-
ures to minimize the spread of hepatitis 
within prisons are essential.

A high prevalence of HCV infection was 
also found in non-intravenous drugs users. 

Unfortunately, the social and cultural con-
text of the Islamic Republic of Iran deterred 
the researchers from attempting to obtain 
information on sexual risk behaviour. Thus, 
having skin tattoos was the only independ-
ent risk factor identified for the presence 
of HCV antibodies in respondents who had 
never used injected drugs. Researchers have 
reported the presence of hepatitis C antibod-
ies in an individual with a tattoo but no other 
risk factors [25].

In this study, marital status correlated 
with HCV infection and high rate of infec-
tion was shown among single men. This 
may be due to a higher rate of risky behav-
iour among this group in comparison to 
married participants such as having tattoos 
(64.1% versus 51.9%) and injecting drug 
use (26.0% versus 13.9%). It should also be 
mentioned that single men are more likely 
to engage in risky sexual behaviour. 

Finally, injecting drug use was by far 
the most important risk factor for hepatitis 
C and this is in agreement with other studies 
[6–10,12–15,17,19–23].

Some limitations of our study should 
be considered as in other cross-sectional 
studies. Increased risk associated with ex-
posure to prison is probably because of 
the high-risk injection practices adopted in 
prison (such as sharing a small number of 
equipment with a large number of inmates) 
rather than spending time in prison in itself. 
Although care was taken to minimize bias 
and preserve confidentiality, we were aware 
of the sensitivity of the issues, particularly 
in the area of illicit drug use. The study was 
also unable to investigate sexual behaviour. 

Despite these limitations, we believe 
that this study has important public health 
implications:
• As many drug users spend time in prison, 

it is an appropriate point for intervention 
to break the cycle of infection by edu-
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cating them about the risks of hepatitis 
transmission.

• As imprisonment leads to high-risk 
practices, this survey points to the need 
for increased infection control and harm 
reduction measures in prisons. 

• Screening for HCV infection in prison 
entrants and educational programmes to 
encourage discontinuation of high-risk 
behaviours might help curtail the rise in 
HCV infection in incarcerated popula-
tions.
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