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Abstract

Introduction: Prison, as the most important place for the transmission of infectious diseases, has particular importance, and prison populations are
at high risk for infectious diseases like Hepatitis B & C. This study aimed to determine the prevalence of Hepatitis B & C among male inmates in
six prisons of different provinces in Iran in 2012.

Methods: In this cross-sectional study, 2120 male prisoners from six prisons of Tehran (n=408), Kermanshah (n=400), Khorasan Razavi (n=400),
Kerman (n=312), Isfahan (n=300) and Fars (n=300) were examined. Blood samples were tested for Hepatitis B surface antigen (HBsAg) and
antibodies to HCV (anti-HCV) by ELISA.

Results: The mean age of the prisoners was 37+13 years with a range of 25-59 years. In total, 73 (3.4%) prisoners were anti-HBc positive and 273
(12.9%) prisoners were anti-HCV positive. The lowest prevalence of Hepatitis B and C was observed in Kerman (respectively, 2.52% and 3.2%)
and the highest prevalence was seen in Isfahan (respectively, 6.3% and 33.6%).

Conclusions: We found that the prevalence of Hepatitis B and C among prisoners is considerable. Nevertheless, prisoners routinely are not
evaluated and screened for these infections. It is recommended that those who are responsible should apply some policy for reducing and preventing

such transmissions in prisons.
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1. Introduction

Viral Hepatitis is one of the top five infectious causes of
premature deaths in the world, and every year at least one
million people in the world die because of viral Hepatitis.
Some investigations have identified these viruses as a cause
of death related chronic liver diseases [1, 2].

Prison has an important role in the transmission of
infectious diseases, placing prison populations at risk of
acquiring diseases such as Hepatitis B and C. People in
prisons held for a long time in a closed environment and with
the conditions such as overcrowding, poor nutrition, lack of
medical care, and sexual contact with the same sex are
susceptible to various infectious diseases. After release, they
disperse in society and spread the disease [3].

Most prisoners have low social status, drug abuse, and
risky sexual behaviors that are predictors of Hepatitis
outbreak in these people. Also, many of these people are
infected in prisons, making prison a source of Hepatitis [4].

According to the latest global statistics, in 2013, more than
10 million people were prisoners in 218 countries, including
217,000 in Iran. Iran is ranked eighth worldwide in terms of
number of prisoners and is ranked fourth in the number of
prisoners per capita.

Currently, prisoners are not routinely screened and
evaluated for these infections [5]. According to various
studies, serologic evidence of HCV infection have been seen
in one out of every three prisoners. In Iran, about 43 percent
of prisoners are drug offenders. It is also believed that drug
abusers (injectors) are the main group at risk for HCV
infection.

There are approximately 400 million people infected with
Hepatitis B throughout the world, of which 2 million
annually die as a result of this infection [6]. It was shown that
in Iran, imprisonment is the most common risk factor for
getting infected with Hepatitis B. This infection in prisons in
other countries is highly prevalent as well [1, 7].

Studies show that infections such as AIDS, sexually
transmitted diseases and Hepatitis in prisons is growing, and
a comprehensive program is needed to reduce the risk of
transmission of these diseases [5]. In this regard, some
countries have taken measures to reduce the risk.

In two prisons in Germany, along with training and raising
the level of knowledge of prisoners, sterile injection
equipment is provided for them. It was found that by holding
out this program, the percentage of using intravenous drug
and the use of common syringes decreased and finally the
risk of transmitting HIV, Hepatitis B and C has been reduced
[8].

In another study that was conducted in 1993 - 2003 on
prisoners, several risk factors for the transmission of diseases
such as sexually transmitted diseases, Hepatitis, AIDS and
tuberculosis were surveyed, and the most important risk
factors were sexual risk behaviors and injection drug abuse.
In this study, in order to reduce the risk of transmission of
these diseases among prisoners, it was proposed that
measures such as informing and raising the knowledge level
of prisoners, screening, providing sterile condoms and
syringes, treatment and vaccination of prisoners can be
effective [9].

As mentioned, malnutrition, lack of adequate medical care,
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overcrowding and sexual contact with the same sex are
conditions that put prisoners at risk of disease transmission.
Recently, the World Health Organization published an
important statement about the health of prisoners. This report
provides evidence to show that the transmission of infectious
diseases in prisons can be controlled with appropriate
strategies [10].

Increasing attention to high-risk individuals is a vital
necessity, and prisoners are a high-risk group [11]. The aim
of this study is to determine the prevalence of serological
Hepatitis B and C among prisoners in various prisons in Iran.
Considering that 95% of prisoners in Iran are men, this study
was conducted on men.

In particular, according to the national plan, screening the
prisoners for the HIV infection is annually done, but no
information about the infection of Hepatitis B and
particularly Hepatitis C is available. The results may provide
useful guidance for the competent authorities of the country
in need for more precise control of infectious diseases in
prisons.

2. Methods

This cross-sectional study was done in 2012. The
population of this study was the prisoners of 6 central
prisons; Isfahan, Fars, Khorasan Razavi, Kerman,
Kermanshah and Tehran. 2120 male prisoners were
randomly selected from 6 prisons. The approval ethics of the
Shahid Beheshti University of Medical Sciences and
permission of the judicial authorities and prison officials
were received.

To communicate with prisoners, we got help from the
health workers at the prison that were able to do this job and
who were also trustworthy to the prisoners. After coding the
prisoners, blood samples (5 ml blood) were collected and
samples were immediately transferred to the laboratory or, if
necessary, kept at a temperature of -20 °C until transferred to
the laboratory. All tests were done in the same laboratory by
experts from the Ministry of Health in the same condition.
Tests were done by ELISA methods and using kits confirmed
by Iran reference laboratory (sensitivity and specificity of
100%).

If the initial ELISA test became positive on a sample, the
same test was repeated and if the second test became
positive, it was referred back to prison. Following the same
procedure described above, the samples were transported to
the laboratory and the Western blot test was performed and
the final result was announced.

To describe data, mean, standard deviation, range,
frequency and percentage were used.

3. Results

In this study, 2120 male prisoners in 6 different prisons
(Isfahan, Khorasan, Kermanshah, Shiraz, Tehran, and
Kerman) in Iran were studied. The minimum age was 15
years and maximum age was 74 years with the mean age 37
+ 13 years. In total, 71% of them were married.

Among the 2,120 prisoners, 73 prisoners (3.4%) were
tested positive in terms of surface antigen of Hepatitis B
(HbsAQ), and 273 (12.9%) prisoners were tested positive in
terms of antibody against Hepatitis C (HCV Ab). It should
be noted that in total, one prisoner of Isfahan and three
prisoners of Shiraz were simultaneously infected with both
Hepatitis.

As Table 1 states, the highest prevalence of Hepatitis B was
in prisons in Isfahan, Khorasan Razavi, Kermanshah, Shiraz,
Tehran, and Kerman, respectively and the highest prevalence
of Hepatitis C was in Isfahan, Fars, Kermanshah, Khorasan
Razavi, Kerman and Tehran prisons, respectively.

4. Discussion

According to the World Health Organization (WHO),
approximately one-third of the world's population are
infected with Hepatitis B virus and about 378 million people
-5% of the world population- are chronic carriers of the
Hepatitis B virus.

Iran is in the category of countries with Moderate
endemicity of the global pattern of hepatitis because of the
vaccination of infants beginning 21 years ago [12].

Statistics from two decades ago show that almost 35% of
the Iranian population was exposed to the HBV virus, and
about 3% of them were chronic carriers. New investigation
shows that the prevalence of chronic Hepatitis B carriers is
around 1.7% in Iran [13, 14].

Table 1. The prevalence of Hepatitis B and C in various prisons in Iran

- Number of Number of Number of
p prisoners Hepatitis B (%) Hepatitis C (%)
Tehran 408 11 (2.7%) 25 (6.1 %)
Kermanshah 400 12 (3 %) 53 (13.2%)
Khorasan N 0

Razavi 400 14 (3.5 %) 43 (10.7 %)

Kerman 312 8 (2.5 %) 10 (3.2 %)

Isfahan 300 19 (6.3 %) 101 (33.6 %)

Fars 300 9 (3%) 41 (13.6%)

Total 2120 73 (3.4%) 273 (12.9%)

In the present study, which was performed for the first time
in several prisons in different provinces of Iran and with the
sample size of 2120 prisoners, 3.4% of prisoners were
positive in terms of Hepatitis B surface antigen.

The lowest prevalence of Hepatitis B was observed in
Kerman (2.5%) and the highest prevalence was observed in
Isfahan (6.3%).

In previous studies in this setting in lran, a higher
prevalence has been reported. The prevalence of Hepatitis B
was reported in Birjand city 5.8% [15]. In a study on 1431
male prisoners which was done in 4 prisons of 3 central
provinces of Iran, the prevalence of Hepatitis B was 3.6%
[16].

The results of this study in Iran, as a study at a national
level, in comparison with other countries are somewhat
different. In a study conducted in Australia, 3429 male
prisoners were examined and the results showed that 2.5%
of them were positive for HbsAg [17], which is lower than
what we found in Iran.

On the other hand, in a national study conducted in Ireland,
8.7% of prisoners have been infected with the Hepatitis B
virus, which is more than the percent observed (3.4%) in this
study in Iran [18]. This prevalence have been reported 6.5%
in Greek prisoners [19] and in a study conducted in 8 prisons
in Italy on 973 people, 6.7% of people were positive for
HbsAg [20].

As calculated by the World Health Organization, about 180
million people (3% of the world's population) are infected
with HCV. Two decades ago, Iran was in the category of
countries with HCV prevalence of 1-2.5 percent but now is
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below 1%, and EMRO reports Anti HCV prevalence among
blood donors in Iran come 0.04% [21, 22].

In the present study, the rate of Anti HCV prevalence in
prisons was 12.9%. The lowest and highest prevalence of
Hepatitis C was observed in Kerman (3.2%) and lIsfahan
(33.6%), respectively. In previous similar studies conducted
in prisons in Iran, the prevalence of Hepatitis C was 37.8%
[16], 40% [23] and 30.8% [24], all of which are higher
compared to the current study.

Reduction of prevalence suggests that prevention programs
in recent years have been very effective in reducing the
prevalence. These programs include activities such as
vaccination against Hepatitis, commissioning and
developing harm reduction programs such as substitution
therapy with methadone, triangular clinics, training and
consulting prisoners, setting up legal meeting rooms, the
distribution of condoms, and availability of disposable razor
and so on.

However, the prevalence of Hepatitis C in lIran is
higher than the outbreak reported in Mexico (10%)
[25]. However, other studies conducted in different
countries in comparison with Iran have reported
higher prevalence in prisons, including Australia 39%
[17], ltaly (38%) [20], Greece 80.6% [19] and Czech
Republic 22.4% [26]. Lower prevalence of Hepatitis
in prisons in lIran is perhaps partly because of beliefs,
religious beliefs and relative adherence to Islamic
commandments in society.

According to the results of this study and the comparison
of it with other studies in different countries, it seems that
chance of acquiring Hepatitis B and C viruses increases in
prison because of the gathering of people with high-risk
behaviors and continuation of these behaviors in the closed
prison environment.

Today the most common way of virus transmission in most
countries of the world (except Iran) is sexual contact [18, 25].
While in Iranian prisons and society using injection drugs is
the most common transmission method [24].

Therefore, authorities should design measures to prevent
the spread of infection among people imprisoned which
particularly important in prisoners who have been
imprisoned for drug-related crime. It might be better that at
the beginning of the prison period, drug addicted prisoners
be identified and separated from other prisoners and that
training programs are used effectively to prevent the spread
of the infection among prisoners.

Other necessary acts which can be done in order to
prevent infections getting spread is a much more
effective prevention. However, in some studies the
role of training in prison about the side-effects of the
drug abuse and risky behaviors associated with it has
been shown much effective. In some countries, sterile
and clean injection equipment has been provided for
prisoners and various efforts have been made to
encourage prisoner to not use drugs and even learn
how to use the drug in a sterile technique.

A study has been conducted in Switzerland, Germany and
Spain has been proposed in this regard. In these studies, in
addition to providing sterile syringes for prisoners, necessary
trainings have been given to prisoners and it has been
observed that the number of intravenous drug users
decreased or at least remained stable and the use of common
syringes greatly declined. There was no new case of HIV,
HBV or HCV and researchers concluded that with the

implementation of these programs, risky behaviors in prison
was reduced and the probability of disease was significantly
reduced [27].

Therefore, it is recommended that national authorities
investigate these programs and consider how to implement
this program in Iran’s prisons. This could prevent further
increase in patients with HBV and HCV in prisons and in the
community in future. Given that the prevalence of Hepatitis
in prison is more than the society, prison is an important
place for training preventions of viral infections and the
prevention of the epidemic.

As to the limitations of the present study, it can be
pointed out that the main factors associated with
infection such as risky and unhealthy behaviors,
tattoo, unlawful sexual intercourse, addiction to drugs
and alcohol were not recorded.

5. Conclusions

According to this study, Hepatitis B and C has a high
prevalence among prisoners in Iran. Many prisoners infected
with Hepatitis B and C, after being released from prison and
returned to the family or previous environment, engage in
high-risk behaviors and cause the spread of infection.
Therefore regular screening of prisoners, health education on
personal and social hygiene, immunization against Hepatitis
B, treatment of addiction and possibly treatment of Hepatitis
C among prisoners is recommended.
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