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Abstract
Background: Hepatitis C is a major cause of liver failure and liver transplantation. The known risk factors of this disease include 
blood transfusion, injection drug use, high risk sexual behaviors, tattoos, and use of shared blades and syringes. Due to the higher 
risk of viral hepatitis among people in prison, this study was done to find the seroprevalence of hepatitis C virus (HCV) and 
associated risk factors in Lakan Prison in Rasht.
Methods: Prisoners in Lakan Prison underwent a cross-sectional study in 2018. A questionnaire containing demographic 
information and risk factors was distributed to the inmates and they were asked complete them. High-risk individuals were 
selected and a blood sample was taken and tested. Data were collected and analyzed by SPSS18 software. 
Results: Out of 2215 prisoners, 1238 people had at least one risk factor, of whom 408 individuals were selected by random 
sampling. One hundred inmates were positive for anti-HCV antibody, yielding a prevalence of 24.5% (95% CI: 20.4%–28.7%) 
of whom 42.6% were people who injected drugs and 4 cases were found positive for the hepatitis B surface antigen, yielding 
a 1% prevalence (95% CI, 0.2%–2%.). A history of injecting drug use (OR 4.28, 95% CI: 2.55–7.17), and previous history of 
imprisonment (OR 2.94, 95% CI: 1.34–6.53) had association with HCV infection.
Conclusion: The present study shows that hepatitis C is prevalent in prisons and preventive and screening programs should be 
implemented with necessary training for inmates.
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Introduction
Chronic hepatitis C virus (HCV) infection is responsible 
for liver fibrosis, cirrhosis, and hepatocellular carcinoma 
and is a major cause for liver transplantation in many 
countries.1 According to published statistics, 71 million 
people lived with HCV infection in 2016 and 399 000 
deaths occurred due to HCV each year. Also, 1.75 million 
new cases of HCV occurred globally based on The 
World Health Organization report in 2015. The Eastern 
Mediterranean and European Regions with the prevalence 
of 2.3% and 1.5%, respectively, are the more prevalent 
regions for HCV infection.2 A prevalence of viral hepatitis 
C in the general population in Iran is estimated to be 0.0% 
to 3.1%, with a median of 0.3%.3

One of the high risk groups for blood-borne infections 
such as hepatitis C are prisoners with the rate of infection 
varying in different geographical areas and depending on 
risk behaviors. The HCV prevalence among prisoners 

was reported at 23.7% in the Middle East and North 
Africa (MENA),4 18% in the United Stattes,5 and 15.1% 
worldwide.6

Iran has the highest population proportions of 
people who inject drugs (PWIDs), the highest risk 
population for acquiring HCV infection, in MENA.3 Two 
systematic reviews in 2017 and 2020 showed that HCV 
seroprevalence in Iran among prisoners was 28% and 
24.88%, respectively,7,8 with the highest rate (53%) among 
PWIDs.7 In another study conducted in 2016 among 
prisoners in 10 provinces of Iran, including Guilan, the 
prevalence of HCV antibodies was 8.21% (95% CI: 7.55–
8.90).9 These studies indicate a gradual reduction in HCV 
prevalence among prisoners in Iran.

In 2016, the World Health Assembly adopted the 
Global Health Sector Strategy (GHSS) on viral hepatitis 
for the elimination of viral hepatitis as a major public 
health threat by 2030.10,11 One important strategy to 
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achieve this goal is diagnosis and proper treatment for 
chronic HBV and HCV infection.10 It seems that to reach 
the 2020 target of diagnosing 50% of those infected, 107 
million HBV infected people and 15 million HCV infected 
people should be urgently diagnosed.12 As prisoners are 
vulnerable to HCV infection, the aim of the study was to 
determine HCV prevalence among high-risk prisoners in 
Lakan Prison, the largest prison in northern Iran.

Materials and Methods
Study Population
This cross-sectional study was carried out in Lakan prison 
in Rasht city, Guilan province from February 2019 to 
March 2019, where a total of 2615 prisoners served their 
sentences. All prisoners were aware of the aims of the 
study with the cooperation of the prison health center 
physicians and social workers. Everybody participated 
voluntarily. The inclusion criteria were people who were 
older than 18 years with imprisonment sentences longer 
than 6 months. 

Data Collection Procedure
After interview with the prison administration and getting 
their agreement, in the first step, 2215 male prisoners 
participated in this study. The research team asked 
them to fill out an anonymous standard questionnaire 
that included demographic information, reasons 
for conviction, duration of imprisonment, previous 
incarceration, medical history, history of drug use, blood 
transfusion, alcohol and tobacco consumption, history of 
injecting drug use, tattoo, history of phlebotomy, sexual 
high-risk behavior, as well as history of receiving HBV 
vaccine, HCV screening, and methadone maintenance 
therapy. The questionnaires were coded. The interview 
was done for the illiterate people by the research team. In 
the second step, according to the sample size calculated 
based on a previous study13 and using N = Z1-α/2P (1-P) /
d2, 408 inmates were selected by simple random sampling 
using a random numbers table for individuals with at least 
one risk factor in the first step. The process of individuals 
selection was shown in Figure 1.

After obtaining written informed consent from this 
group, a blood sample was taken from each of the 
participants in 3 mL sterile tubes containing gel and clot 
activator and was sent to the central lab of the medical 
faculty. Serum samples were separated after centrifugation 
at 2500 rpm for 10 min and stored at -20°C until use.

The sera were tested for the presence of anti-HCV and 
hepatitis B surface antigen (HBs Ag) (Dia.pro, Italy) by 
enzyme-linked immunosorbent assay (ELISA) according 
to the manufacturer’s instructions.

Statistical Analysis
Data was entered and analyzed with SPSS software version 
18. Descriptive statistics such as mean, standard deviation 
and/or percentages were used for quantitative variables. 
To show the association between demographic and 

behavioral variables and HCV infection, the chi-square 
test and Mann-Whitney test were used. To determine 
independent risk factors for HCV virus infections, logistic 
regression analysis was applied with forward conditional 
method. Risk factors with statistically significant 
differences on chi-square test and Mann-Whitney test 
entered the final model. Finally, P values < 0.05 in the 
study were considered statistically significant.

Results
From all 2615 inmates during the study period, 2215 
prisoners (response rate 84.7%) participated in this study 
with a mean age of 40.3 ± 9.2 years (from 19 to 76 years) 
and most of them were in 30–49 years age group (70.4%). 
The mean length of imprisonment was 84 ± 9.2 months 
(from 6 to 480 months). Characteristics of the inmates are 
summarized in Table 1.

Age of onset of drug use was 21.9 ± 6.2 years. Inhalation 
was the most popular method of drug use. Heroin and 
crack were the most common drugs. Twenty-seven 
(1.21%) mentioned a history of injecting drug use with 
a shared syringe. Also, 694 persons (31. 3%) had an 
experience of methadone maintenance therapy, mostly 
more than once. Half of sexual relations were protected 
by condom use. Furthermore, 41.2% had tattoos; 60.8% of 
them had done it out of prison. A total of 1158 individuals 
(52.3%) had already been screened for HCV infection. 
HBV vaccine was inoculated to 1777 participants (80.2%) 
while 44 individuals (1.99%) could not remember it. 
Totally, 977 individuals (44.1%) had no risk factors 
for HCV infection and the others had at least one risk 
factor. Risk factors for HCV infection among inmates are 
summarized in Table 2.

In the second step, 427 prisoners with at least one risk 
factor for infection were selected randomly according to 
sample size. Nineteen of the selected prisoners did not 
participate in the second phase due to transfer to another 
prison or release. Finally, 408 inmates (95.6%) were 
screened for HCV and HBV. Four cases were positive 
for HBs Ag (1%, CI 95%: 0.2%–2%) of whom one case 
had co-infection with HCV. One hundred samples were 
positive for anti-HCV antibody (Ab) (24.5%, CI 95%: 
20.4%–28.7%) and this rate was 42.6% among people with 

Figure 1. Flow Chart of the Recruitment of the Study and Screening Process 
for HCV.
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a history of injecting drug use. Only 25 inmates (25%) 
were aware of their infection. There was a statistically 
significant correlation between infection with HCV and 
drug use (P < 0.001), injection drug use (P < 0.001), ever 
sharing needles/syringes (P = 0.001), history of previous 
incarceration (P < 0.001) and having more than two risk 
factors (P < 0.001). After controlling for confounders using 
logistic regression, we observed a statistically significant 
tendency towards increasing odds of HCV infection by 
injecting drugs and previous history of imprisonment 
(Table 3).

Discussion
In this study, 24.5% of the high risk prisoners were 
infected with hepatitis C, which is much higher than the 
infection in the general population (0.3%).3 It is different 

from a study conducted in 2016 in 10 provinces of Iran 
including Guilan which reported 8.21% prevalence in 
Iranian prisoners,9 closer to an earlier systematic review 
published from studies between 2004–2016 with 28% 
prevalence,7 and lower than another systematic review in 
MENA in which Iran had 37.8% anti-HCV seroprevalence 
among prisoners.4 Also, new studies have reported very 

Table 1. Demographic and Criminal History of inmates

Variables Number Percent

Age group (y)

<30 244 11

30–39 813 36.7

40–49 746 33.7

50–59 269 12.2

≥ 60 74 3.3

Missing 69 3.1

Education 

Illiterate 102 4.6

≤5 years 507 22.9

6–8 years 758 34.2

9–12 years 560 25.3

≥12 years 288 13

Marital status

Single 661 29.8

Married 1276 57.6

Divorced/Separated 278 12.6

Employment

Self-employment 1736 78.4

Government job 91 4.1

Unemployment 388 17.5

Previously incarcerated

No 562 25.3

1 time 435 19.7

≥ 2 times 582 26.3

Missing 636 28.7

Length of incarceration (y)

<1 181 8.1

1–5 851 38.4

6–10 381 17.2

>10 802 36.3

Type of crime committed

Drug-related crimes 1159 52.3

Robbery 315 14.2

Financial crime 213 9.6

Intentional homicide 203 9.2

Other 325 14.7

Table 2. Behavioral Risk Factors for HCV Infection Among Prisoners

Variables Number Percent

Drugs use

Yes, no injecting 1363 61.5

Injecting drug use 156 7

No 696 31.5

Blood Transfusion

Yes 109 4.9

No 2067 93.3

Unknown 39 1.8

Hospitalization

Yes 1032 46.6

No 1162 52.5

Unknown 21 0.9

Surgery

Yes 805 36.3

No 1393 62.9

Unknown 17 0.8

Major Thalassemia or Hemophilia

Yes 20 0.9

No 2195 99.1

Phlebotomy

Yes 353 15.9

No 1833 82.8

Unknown 29 1.3

Tattoos

Yes 913 41.2

No 1277 57.7

Unknown 25 1.1

Alcohol consumption

Yes 1039 46.9

No 1131 51.1

Unknown 45 2

Tobacco consumption

Yes 1683 76

No 532 24

Ever shared needles/syringes

Yes 27 1.2

No 2155 97.3

Unknown 33 1.5

Sexual relationship

Sex with a non-spouse 302 13.6

Sex with men 52 2.4

No 1861 84

Genital wounds

Yes 32 1.4

No 2138 96.6

Unknown 45 2
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diverse HCV seroprevalence rates among prisoners in 
the world (Table 4). Many factors are associated with 
this wide range of prevalence such as the rate of infection 
in the general population, access to drugs, syringes and 
sterile razors in prison, and laboratory test differences.

In the present study, the participants had at least one risk 
factor which increases the possibility of HCV. More than 
half of participants had a history of drug use; however, the 
percentage of people who inject drugs was low. The HCV 
seroprevalence in people who inject drugs was also lower 
than most studies. Implementing educational classes in 
prison and informing prisoners about hepatitis, as well 
as guiding them to methadone maintenance clinic in the 
prison along with high coverage of hepatitis B vaccination 
may account for this difference.

Only 25% of prisoners were aware of their infection. 
One target for elimination of hepatitis is 30% and 
90% diagnosis of HCV infection by 2020 and 2030, 
respectively.10,11 Unawareness of HCV infection is one 
of the problems in many infected patients, especially in 
developing countries due to the expense of the tests and 
individuals uninterested to be tested.26 Screening of high 
risk groups for HBV and HCV is one of the best strategies 
to achieve this goal. In the case of hepatitis B, the rate of 
infection was similar to the general population rate of 
about 1.09%.27 Considering the vast coverage of national 
vaccination from 1993 in Iran,28 the mean age of prisoners 

and receiving HBV vaccine upon entrance to prison, this 
finding was expected.

Like other studies, injecting drug use was an associated 
factor for the rate of infection. In addition, the frequency 
of incarceration was associated with infection prevalence, 
and in the present study, most of the prisoners had 
experienced prison more than once. It seems that the 
living conditions of the inmates caused them to be 
incarcerated repeatedly and raised the risk of infection.

Because drug distribution in prisons is not completely 
preventable, harm reduction by providing sterile syringes 
and needles has been undertaken in some prisons29 
and recommended for elimination of hepatitis,10 but its 
effectiveness and cost-benefits needs to be studied more 
broadly in the future.

Although hepatitis C has no effective vaccine at present, 
co-infection with more than one viral agent exacerbates 
the disease; so, hepatitis B prevention programs should be 
implemented with vaccination of all prisoners.

Entrance screening for all inmates requires extensive 
research about its cost-effectiveness, but appropriate 
training programs need to be implemented to address 
the risks of blood-borne diseases, possibly with increased 
awareness of inmates.

The high rate of respondents in the first stage and 
the random selection of the second stage of sampling 
are reasons for the representative sample of this study. 

Table 3. Affecting Factors for HCV Infection Among Prisoners 

Variables HCV Seronegative
HCV Seropositive

No (%) OR (95% CI) P Value

Previous history of imprisonment

0.008No 79 (19.4) 8 (2) 1

≥ 1 time 229 (56.1) 92 (22.5) 2.94 (1.34–6.53)

Injecting drug use

<0.001No 23 8(58.3) 48 (11.8) 1

Yes 70 (17.2) 52 (12.7) 4.28 (2.55–7.17)

Adjusted variables: drug use, ever sharing needles/syringes.

Table 4. Hepatitis C infection in Previous Studies

Authors Country Year of Publication HCV Seroprevalence (%)

Azbel et al14 Kyrgyzstan 2016 49.7% of total prisoners

Keten et al15 Turkey 2016 17.7% of total prisoners

Puga et al16 Central Brazil 2017 2.4% of total prisoners

Silverman-Retana et al17 Mexico 2017 3.3% of total prisoners and 43.1% of people who inject drugs

Ibraheem et al18 Egypt 2018 16.4% of total prisoners

Kivimets et al19 Estonia 2018 56.3% newly prisoners

Uchechukwu et al20 Nigeria 2018 4% of male prisoners

Moradi et al21 Iran 2018 9.48% of total prisoners

Gahrton et al22 Sweden 2019 17% of total prisoners

Crowley et al23 Ireland 2019 22.8% of male prisoners

Khademi et al24 Iran (Kermanshah) 2019 22.2% of male prisoners

Wali et al25 Pakistan 2020 10.7% of total prisoners
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However, this study was a cross-sectional study and has all 
limitations of its kind; therefore, it is not clear how many 
prisoners were infected in prison. Another limitation of 
this study was missing data that may affect the results.

In conclusion, to achieve hepatitis elimination, more 
attention to high risk groups such as prisoners is highly 
recommended. Also, increasing harm-reduction coverage 
and HCV treatment is a priority for the health system. 
Further studies about HCV seroprevalence among female 
prisoners as well as prisoners’ families are required to find 
the best strategy for controlling this disease. 
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