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ABSTRACT

Objectives: Access to health services is more difficult for prison
inmates than for the general population. This study aimed to
determine the prevalence of hepatitis B surface antigen (HBsAg),
anti-hepatitis C virus (HCV), and anti-human immunodeficiency
virus (HIV) in prisoners and to determine the rates of risky behavior
in terms of these viral diseases using a questionnaire.

Materials and Methods: Nine hundred ninety-three prisoners
participated in the Risky Behavior Questionnaire. On March 13-14,
2023, HBsAg, anti-HCV, and anti-HIV were studied by rapid tests
in the fingertip blood of 553 volunteer prisoners. Positive samples
were re-examined using ELISA.

Results: Out of 1,490 inmates remaining in prison, 993 voluntarily
participated in the survey study and 553 participated in the blood
control. All participants included in the study were male. The
median age was 36 (17-81). Of the participants, 26 (4.7%) HBsAg
positivity and 7 (1.3%) anti-HCV positivity were detected. Anti-
HCV positivity was found in one (0.2%) of the HBsAg-positive
patients and anti-HIV positivity in the other (0.2%), concurrently.
Anti-HIV positivity was detected in one patient. The risky behavior
guestionnaire determined that 522 (54.8%) of the participants
had tattoos, 511 (53.6%) had a history of surgery, 384 (10.3%)
had unprotected sexual intercourse, 256 (%26,9) had intravenous
substance abuse behavior, and 35 (3.7%) had homosexual
intercourse.

0z

Amag: Cezaevlerinde kalan mahkumlarin saglik hizmetlerine
ulasmalari genel populasyona gore daha zor olmaktadir. Bu
calismada mahkumlar da hepatit B ylzey antijeni (HBsAg), anti-
hepatit C viris (HCV) ve anti-insan bagisiklik yetmezligi virlsl
(HIV) prevalansinin saptanmasi ve anket yoluyla bu viral hastaliklar
acisindan riskli davranis oranlarinin belirlenmesi amaglanmistir.
Gere¢c ve Yontemler: Riskli Davranis Anketi'ne 993 mahkum
katildi. Toplam 553 gonillti mahkumdan 13-14 Mart, 2023 tarihinde
parmak ucu kani alinarak hizli testlerle HBsAg, anti-HCV ve anti-
HIV calisildi. Pozitif cikan dérnekler ELISA yontemi ile tekrar edildi.
Bulgular: Cezaevinde kalan mahkum sayisi 1.490 olup, anket
calismasina 993 mahkum, kan kontrolline ise 553 mahkum gonullt
olarak katilmistir. Calismaya alinan katilimcilarin tamami erkekti.
Ortanca yas 36 (sinirlar: 17-81) idi. Katilimcilardan 26 (%4,7) kiside
HBsAg pozitifligi, 7 (%1,3) kiside anti-HCV pozitifligi saptandi.
HBsAg pozitifligi olanlarin birinde (%0,2) anti-HCV, 1‘inde de
(%0,2) anti-HIV birlikte pozitifligi tespit edildi. Bir kiside ise anti-HIV
pozitifligi saptandi. Riskli davranis anketinde katilimcilarin 522'sinin
(%54,8) dovme yaptirdigi, 511'inin (%53,6) ameliyat gecirdigi,
384'Unin (%10,3) korunmasiz cinsel iliskide bulundugu 256'sinin
(%26,9) damar yoluyla madde kullanicisi oldugu ve 35'inin (%3,7)
escinsel iliskide bulundugu saptandi.

Sonug: Calismamizdan elde edilen bulgular mahkumlarda
glincel hepatit B, hepatit C ve HIV prevalansini gostermektedir.
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Conclusion: The findings of our study show the current
prevalence of hepatitis B, hepatitis C, and HIV in prisoners. It is
important to detect index cases in prisons and to ensure that they
receive treatment, both in the ward and after release, to prevent
the spread of diseases in the community.
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Introduction

The transmission chains of hepatitis B and hepatitis C are
similar. The combined infection of these patients with human
immunodeficiency virus (HIV) makes the clinic more dramatic as
it triggers the development of cirrhosis and cancer, complicating
the treatment. Besides the similar transmission routes of all three
infections, there is an overlooked transmission route (1-3), which is
defined as being over 40 years old and detained for more than 10
years (4,5).

Although clinicians are relieved by the vaccination program for
hepatitis B and high treatment success for hepatitis C virus (HCV),
measures need to be taken to achieve the goals of reducing HIV
infection and deaths associated with these infections (6). The
World Health Organization (WHO) recommends taking these
precautions because of the mortality-reducing effect and the high
cost-effectiveness of treatment (2,6).

Follow-up of hepatitis C, B, and HIV infections in prisoners is
important because of the high-risk behaviors in the detainees.
85% of these infections detected in prisons were associated with
pre-prison lifetime (7). However, there is a risk of transmission
from infected prisoners to other inmates (4). Studies have reported
that the prevalence of these infections in prisoners is high (8).
Identification and treatment of infected prisoners in a closed
environment are also important to prevent the transmission of
the disease when they are released into the community. Infected
prisoners released back into the community contribute to the
spread of these infections. As can be seen, treating patients in
closed environments will not only help the detainees but also
take a step toward solving an important public health problem by
breaking the chain of transmission (3,9). Obtaining epidemiological
data on prisoners is one of the primary studies to be conducted
in this regard. Prisoners often lack health care before being
imprisoned. Infection management can be initiated by detecting
infected persons in prisons (6,9,10).

This study aimed to determine the seroprevalence of hepatitis
B surface antigen (HBsAg), anti-HCV, and anti-HIV in prisoners and
to determine risky behavior rates in terms of these viral diseases.

Materials and Methods

The study was conducted in Samsun t-type Closed Penitentiary
Institution between 13 and14 March 2023. The study protocol was
approved by the ethics committee of Samsun University Clinical
Research Ethics Committee (approval number: 2023/4/4, date:
01.03.2023). Official permissions were obtained from the decision
of the TR. Ministry of Justice General Directorate of Prisons and
Detention Houses dated: 20.12.2022 and numbered: 790535500-
622.02/E-447/178076, Samsun Chief Public Prosecutor's Office

Cezaevlerinde indeks olgularin tespit edilmesi, ihtiyaci olanlarin
tedaviye ulasmalarini saglamak gerek kogus icinde gerekse serbest
kaldiktan sonra toplumda yayilimi énlemek acisindan énemlidir.

Anahtar Kelimeler: Mahkum, cezaevi, hepatit B, hepatit C,
anti-HIV

Communication Bureau dated 21.12.2022 and numbered
2022/9860, and Samsun Provincial Health Directorate dated
28.12.2022 and numbered E-26521195-604.02.02.

Risky Behavior Questionnaire and Participants

An 8-question survey was distributed to the convicts who
voluntarily participated in the research. The survey included four
information questions, including medical information such as age,
surgery, blood transfusion, family history of hepatitis B, hepatitis C,
and HIV, and four behavioral and attitude questions regarding IV
drug use, tattooing, unprotected sexual activity, and homosexual
intercouse. No other personal information was requested. The
forms filled out anonymously were collected.

Tests

In the second phase of the study, after obtaining signed
informed consent forms from 553 volunteer participants, HBsAg
(Abbott/Abon, China), anti-HCV (Abbott/Abon, China), and anti-
HIV (Abbott/Abon, China) tests were performed in a whole blood
sample taken from the fingertip as a screening test. The tests give
qualitative results using the immunochromatographic method. In
the package inserts, the sensitivity and specificity of the kits are
99.13% and 99.84% for HBsAg, 100% and 100% for anti-HCV,
and 100% and 99.96% for anti-HIV, respectively. The working
procedure was carried out as specified in the kits; 3 hanging drops
of whole blood sample (approximately 75 pLT) taken from the
fingertip were dropped into the sample wells of the test device,
then 1 drop of buffer was added and the results were evaluated by
the microbiologist after 15 min.

Venous blood samples taken from patients with positive
HBsAg, anti-HCV, or anti-HIV tests with rapid tests were re-studied
by the ELISA method on the Abbott 1200 device in the Samsun
Training and Research Hospital Medical Microbiology Laboratory.

Statistical Analysis

The data were analyzed using the SPSS 25.0 software (IBM
SPSS, Chicago, IL, USA). Descriptive data are given as numbers
and percentages.

Results

There were 1,490 detainees and convicts (40 women and the
rest men) in the prison. A total of 553 volunteers, 21 women and
532 men, participated in the fingertip screening. HBsAg positivity
was observed in 26 (4.7%) participants and isolated anti-HCV
positivity in seven (1.3%). Anti-HCV positivity was found in one
(0.2%) of the HBsAg-positive patients and anti-HIV positivity in
the other (0.2%), concurrently. No isolated anti-HIV positivity was
detected. Prisoners with positive rapid screening test results
were called for examination in the infectious diseases and clinical
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microbiology clinic. All positive samples were confirmed to be
positive using the ELISA method.

[t was determined in the hospital information management
system inquiry that three of the patients with anti-HCV positivity
had received previous treatment with a diagnosis of chronic
hepatitis C. Two patients were still receiving entecavir treatment
with a diagnosis of chronic hepatitis B.

The patient with HIV + HBV co-infection was still receiving
antiretroviral therapy. The patient with HBV + HCV co-infection
had previously received pegylated interferon (peg-IFN) and ribavirin
therapy. Currently, the patient is on hepatitis B treatment. In
addition, hepatitis C treatment was started in 1 patient and hepatitis
B in 2 patients. Other cases were considered in the inactive phase
and followed up.

All 993 volunteers who completed the Risky Behavior
Questionnaire were male, with a 66.6% survey participation rate.
The median age was 36 (17-81). 522 (54.8%) of the participants
had tattoos, 511 (63.6%) had a history of surgery, 384 (10.3%)
had unprotected sexual intercourse, 256 (26.9%) had intravenous
substance abuse behavior, and 35 (3.7%) had homosexual
intercourse (Table 1). The rates were calculated for the people who
answered the related questions.

Table 1. Distribution of screening test results for hepatitis
B, C, and HIV infection and questionnaire answers for risk
factors
Number of

n (%) participants
Screening tests
HBsAg 26 (4.3)
Anti-HCV 8(1.3)
Anti-HIV 1(0.2) 553
HBsAg + anti-HIV 1(0.2)
HBsAg + anti-HCV 1(0.2)
Risky behaviors
Tattoo 522 (52.6)
Surgery history 511 (53.6)
Unprotected sex 384 (40.3)
Intravenous substance abuse 256 (26.9) | 993
Blood transfusion 235 (24.7)
Family history 132 (13.9)
Homosexuality 35 (3.7)
Risky behavior percentages were calculated from those who answered
the related survey questions. HIV: Human immunodeficiency virus, HBsAg:
Hepatitis B surface antigen, HCV: Hepatitis C virus

Discussion

In this study, it was observed that the rates of hepatitis B,
hepatitis C, HIV positivity, and some risky behaviors were relatively
higher in prisoners than in the general population.

While the general HBsAg positivity is around 4% in our country,
it has been reported to be in the range of 4-10 in prisoners (11-
13). In a study conducted by Balci et al. (14) in 2008, 2.4% of
633 prisoners were found to be HBsAg positive and 0.5% were

anti-HCV positive. The prevalence of hepatitis B in prisoners was
higher than the general prevalence in the community. This finding
can be attributed to a higher risky behavior history in prisoners
compared with the general population. The rate of HBsAg positivity
in prisoners was reported 10 times higher than that in the general
population in the USA, and 5.6% of the patients were detained
during the incubation period (15). Two of the 26 HBsAg-positive
patients detected in this study were under treatment. One patient
was receiving treatment for HIV and HBV co-infection. Other
patients learned about their positivity for the first time. This finding
may indicate that there are hepatitis B patients who have not yet
been detected in the prisoners, that some of them may be newly
infected, that risky behaviors in prisoners may have increased the
number of new patients, and that the disease continues to spread
in the prison. This also demonstrates the necessity of routine
hepatitis B screening in prisons.

According to the 2013 WHO report, the worldwide prevalence
of HCV has increased to 2.8%. The report states that this rate is
3.6% (3.2-4.1%) in the North Africa/Middle East region, including
Turkey (16). The rate of anti-HCV positivity in the general population
in Turkey varies between 0.1% and 0.9% (11,12). In one study, the
risk of HCV was 1.9 times higher in those with a prison history
than in the normal population (17). HCV positivity in convicts was
reported at 20% (2) in Australian prisons, 22.7% in Spanish prisons
(18), and 22% in Irish prisons (3). Anti-HCV positivity has been
reported as less than 1% in our country and between 0.6% and
3.2% in prisoners (11,12). Balci et al. (14) found anti-HCV positivity
in 0.5% of the prisoners in their study. In our study, isolated anti-
HCV positivity was found in seven (1.3%) prisoners and hepatitis
B and anti-HCV co-positivity in one. This rate is also above the
general population prevalence. This finding may be related to the
higher risky behavior history in prisoners compared with that in the
general population. In the study, it was determined that three of
the patients with anti-HCV positivity received previous treatment
with a diagnosis of chronic hepatitis C. This finding suggests that
the other four patients were previously undetected and/or were
newly infected in prison. This indicates that hepatitis C continues
to spread in prisons and that routine hepatitis C screening is
necessary because of higher risky behaviors in inmates.

Vaux et al. (19) found HIV positivity as high as 59.6% in HCV-
positive male homosexual prisoners. A study conducted in Spain
also found HIV positivity in 40% of HCV-positive prisoners (18).
In another study, the risk of HCV infection was reported to be
increased 32.4 times in HIV-positive patients (17). In our study,
HBsAg and anti-HCV co-positivity was found in a prisoner, and
HBsAg and anti-HIV co-positivity in the other. This finding shows
that individuals infected with one of these blood or sexually
transmitted viral diseases are most likely to have contracted the
second viral infection as a result of continuing their risky behaviors.

In the risky behavior questionnaire, it was determined that a
significant proportion of the participants had a history of surgery
(63.6%), blood transfusions (24.7%), and family history (13.9%).
These risky behaviors are not in the hands of the individual;
however, the high prevalence of these stories among prisoners
indicates that inmates should be screened for hepatitis B, hepatitis
C, and HIV.
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Intravenous drug use has been reported to significantly
increase the risk of HCV (17,20). In a study conducted in Australia,
HCV was found in 19.2% of prisoners using IV drugs, and the
relationship between IV drug use and HCV was shown (21). A
study conducted in Spain determined that 23.2% of prisoners
with HCV are IV drug users and that IV drug use is an independent
risk factor for contracting HCV infection, increasing the risk of
HCV infection by an average of 55 times. The same study also
reported that IV drug use increased the risk of HBV infection by
2.4 times (18). In a study, HCV infection was found in 67% of IV
drug users and HBV infection in 50% (22). Although the rate of IV
substance use in prisoners varies from country to country, it has
been reported as 11% in Canada and 53% in Scotland (23,24). We
determined that 26.9% of the prisoners used IV substances. This
high rate indicates that these prisoners are also at risk of these viral
diseases and should be screened. However, considering that IV
substance use is unlikely to continue in prison, it seems that it may
be sufficient to screen these prisoners at the end of the possible
incubation period at the entrance and after a while.

It has been stated that tattooing in prisoners increases the risk
of HCV infection (25). In our study, we determined that 54.8% of
the prisoners had tattoos. This rate is well above that of the general
population and poses a significant risk of viral diseases. In addition,
considering that tattooing continues to be practiced in unhygienic
conditions in prison despite the restrictions, it can be suggested
that these prisoners should be routinely screened.

[t has been reported that risky sexual behaviors in male
homosexuals increase the risk of hepatitis B, hepatitis C, and
HIV infection (26,27). In a study conducted in France, the rate of
HCV positivity in male homosexual prisoners was reported as
1%, and a relationship was found between homosexuality and
HCV (19). Todd et al. (28) reported that anal intercourse was an
independent risk factor for HBV. Calleja Panero et al. (29) reported
that 21% of people infected with HCV showed risky sexual
behavior. In our study, we found that 10.3% of the prisoners
had unprotected sexual intercourse and 3.7% had homosexual
intercourse. Considering the difference between the rates of
unprotected and homosexual intercourse revealed in the surveys,
it can be thought that a significant part of unprotected intercourse
may be related to pre-conviction and/or spousal visitation. Besides,
it seems impossible to clearly detect this risky behavior in prison
conditions. In the study, 3.7% of the prisoners stated that they
had homosexual intercourse. It can be predicted that this rate
will be below the real figure due to both the social point of view
and the possibility of avoiding expression in prison conditions. It
is also unknown whether the same-sex relationship was just pre-
conviction or is still ongoing. It does not seem possible to detect
the real situation. To prevent the spread of hepatitis B, hepatitis
C, and HIV, it may be beneficial for the prison administration to
determine the appropriate way and method of educating convicts
on these issues.

Study Limitations

There were some limitations in our study. An anonymous
questionnaire was used to obtain the data more accurately;
therefore, it could not be analyzed which risky behavior might be
associated with the viral disease rate because it was not known

which participant the answers belonged to. Moreover, although
names were not given, it can be considered that most of the
rates are below the true rates due to the anxiety that may exist
among the detainees. Nevertheless, the number of participants
was kept high and it was tried to ensure that the rates caused
fewer statistical errors. In addition, the use of tests giving qualitative
results in screening can be considered a limitation of our study.
However, the ELISA method that gives quantitative results requires
a device; that is, it cannot be studied at the bedside. These
screening tests are both easier to apply and more cost-effective.

Conclusion

Our study shows the current prevalence of hepatitis B, hepatitis
C, and HIV in prisoners and the frequency of risky behaviors.
Considering that the risky behavior of the prisoners may continue,
routine screening to prevent viral spread and treatment in positive
cases will be beneficial both for the health of the person and for
preventing transmission.
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