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Abstract

Background: Prevalence data on viral hepatitis B (HBV), hepatitis C (HCV), and HIV infection in prison are often
scarce or outdated. There is currently no systematic screening for these blood-borne viral infections (BBV) in Belgian
prisons. There is an urgency to assess the prevalence of these BBV to inform policymakers and public healthcare.

Methods: This was a multicentre, interventional study to assess the prevalence of BBV using opt-in screening in
prisons across Belgium, April 2019 – March 2020. Prisoners were tested using a finger prick and BBV risk factors
were assessed using a questionnaire. A generalized linear mixed model was used to investigate the association
between the various risk factors and HCV.

Results: In total, 886 prisoners from 11 Belgian prisons were screened. Study uptake ranged from 16.9 to 35.4% in
long-term facilities. The prevalence of HCV antibodies (Ab), hepatitis B surface antigen (Ag) and HIV Ab/Ag was
5.0% (44/886), 0.8% (7/886), and 0.2% (2/886). The adjusted odds for HCV Ab were highest in prisoners who ever
injected (p < 0.001; AOR 24.6 CI 95% (5.5–215.2). The prevalence of detectable HCV RNA in the total cohort was 2.1%
(19/886). Thirteen (68.4%) prisoners were redirected for follow-up of their HCV infection.

Conclusions: Opt-in testing for viral hepatitis B, C and HIV was relatively well-accepted in prisons. Compared with
the general population, prisoners have a higher prevalence of infection with BBV, especially for HCV. Systematic
screening for these BBV should be recommended in all prisons, preferably using opt-out to optimize screening
uptake.

Trial registration: Retrospectively registered at clinical trials NCT04366492 April 29, 2020.

Keywords: Prison, Hepatitis C, Hepatitis B, HIV, Blood borne viral infections, Screening, Recommendations

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.
The Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the
data made available in this article, unless otherwise stated in a credit line to the data.

* Correspondence: dana.busschots@uhasselt.be
1Faculty of Medicine and Life Sciences, Hasselt University, Hasselt, Belgium
2Department of Gastroenterology and Hepatology, Ziekenhuis Oost-Limburg,
Genk, Belgium
Full list of author information is available at the end of the article

Busschots et al. BMC Infectious Diseases          (2021) 21:708 
https://doi.org/10.1186/s12879-021-06405-z

http://crossmark.crossref.org/dialog/?doi=10.1186/s12879-021-06405-z&domain=pdf
https://orcid.org/0000-0003-0887-4119
https://clinicaltrials.gov/ct2/show/NCT04366492
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:dana.busschots@uhasselt.be


Background
At any given moment, an estimated 1.6 million individ-
uals are imprisoned throughout the European member
states [1]. In Belgium, approximately 10.800 people were
incarcerated in 2020 [2].
Chronic hepatitis C virus (HCV) infection is a global

health problem urging the World Health Organization
(WHO) to set elimination goals by 2030 by reducing
new hepatitis B virus (HBV) and HCV viral infections by
90% (specifically 80% reduction in new HCV cases) and
mortality by 65%. One of the key populations for HCV
infection are prisoners, where the prevalence is substan-
tially higher than in the general population [3–6]. The
HCV antibody (Ab) and RNA prevalence in the general
population is, respectively, 1.0 and 0.3% in Belgium [7].
In Europe, the prevalence of HCV Ab in the general
population ranges from 0.5% in Western Europe to 6%
in Eastern Europe [8]. In prisons, the estimated preva-
lence is 15.5% in Western Europe and 20.2% in Eastern
Europe [5]. These high rates of HCV infection in pris-
oners and the substantial risks associated (e.g., cirrhosis)
with untreated HCV infection emphasizes the import-
ance of HCV screening and access to treatment in
prisons [9]. Therefore, the WHO advises testing all pris-
oners for HCV infection [10].
However, compliance with WHO guidelines for HCV

screening in prisons remains insufficient worldwide. In
Western Europe, only ten (34%) of the 29 surveyed
countries reported HCV screening programs for pris-
oners in 2010 [9, 11]. Since then, only scarce data have
been published on the extent to which evidence-based
HCV recommendations have been implemented in
prisons, either in Europe or globally [12, 13]. In the
United Kingdom, opt-out screening in prisons was intro-
duced as early as 2014 [14]. Implementing this proced-
ure is crucial, as it has been shown that opt-out
screening increases the uptake of screening in prisons
[15–17]. Furthermore, various studies have shown that
improved screening with opt-out procedures and subse-
quent treatment with direct-acting antivirals (DAAs) is
cost-effective [18–21]. Therefore, widespread HCV
screening procedures and treatment of incarcerated pop-
ulations (treatment-as-prevention) would contribute to
achieving the goal of global HCV elimination by 2030
[21–23].
Prisoners also have a disproportionately high burden of

HBV viral infection [5, 24]. In a systematic review by the
European Centre for Disease Prevention and Control
(ECDC), the prevalence of hepatitis B surface antigen
(HBsAg) in prison ranged from 0.3 to 25.2%. In contrast,
the prevalence of HBsAg in the general population ranged
from 0.1 to 4.4% [8]. In Belgium, one study reported an
overall HBsAg prevalence of 1.0% at an emergency depart-
ment of a large educational hospital in 2017 [25]. Beyond

this, there is a scarcity of data on HBV viral infection in
prisons, not only in Belgium but worldwide [4].
In Belgium, 0.3% of the general population has been

diagnosed with HIV between 1982 and 2016 [26]. Data
on HIV prevalence in Belgian prisons is scarce. Still, the
prevalence in European prisons is estimated at 5.0%
(95% CI 0.0–11%), indicating that incarcerated people
also have a disproportionately high burden of HIV [5,
27]. Incarceration can disrupt HIV care for people who
were being treated in the community [28]. Antiretroviral
therapy can be interrupted by arrest and detention, de-
pending on its availability [29]. This can be prolonged
due to stigmatization and discrimination against HIV-
positive prisoners, causing a denial of their HIV-positive
status [30, 31].
In Belgium, healthcare among the general population

depends on the different Ministers of Healthcare, each
acting either at the federal or state levels. However the
legal authority overseeing healthcare in prisons lies with
the Minister of Justice at the federal level. Nevertheless,
healthcare is free for all prisoners in Belgium. In
addition, every prisoner should have access to the neces-
sary care, medication, and follow-up as described in the
Nelson Mandela Rules of the United Nations [32].
Prevalence data on HCV, HBV, and HIV in prison is

scarce and outdated in Belgium. Furthermore, there is
currently no systematic screening program for these
blood-borne viral infections (BBV). Therefore, measur-
ing the prevalence could give us a better impression of
the current challenges concerning these BBV in prison.
In addition, these data are necessary to inform policy-
makers and public healthcare, not only in Belgium but
also in other countries/regions with similar epidemio-
logical and jurisdictional healthcare systems.

Materials and methods
Study settings
There is currently no systematic screening for HCV,
HBV, or HIV in all prisons in Belgium. Only three out
of 35 prisons have an extensive medical service with the
presence of a specialist. Screening for BBV could be car-
ried out at the local prison. However, for the follow-up
of an infection, transfer to another prison is mandatory.
Concerning a chronic HCV infection, direct-acting anti-
viral treatment can only be prescribed and initiated by a
hepatologist. In addition, harm reduction programs are
present in Belgian prisons however these do not include
needle syringe programs.

Study design
This study was a multicentre, interventional cohort
study assessing the prevalence of HCV, HBV, and HIV
using opt-in screening in prisons between April 2019
and March 2020 in Belgium. Eleven out of 35 prisons
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throughout Belgium were pre-selected by the Federal
Public Service Justice to participate in the study. In all
prisons, there were both national and foreign prisoners.
However, in only two of these prisons, there was a
women’s section. Security status varied both between
prisons and within prisons ranging from an open regime
to a closed and high-security regime. Screening was per-
formed in five pre-trial departments and eight long-term
detention departments. Participants were included if
they were aged 18 years or older and provided written
informed consent. Participants were excluded if they
could not provide written informed consent (language
barrier, illiteracy) or if they had already participated in
the study (re-entry within the inclusion period in one of
the prisons). All participating prisoners could withdraw
from the investigation at any time after admission, with-
out any consequences for further treatment or their
sentence.

Data collection
In the pre-trial departments, screening was performed
by the prison medical staff. The screening was only car-
ried out on weekdays, 5 days a week. Every first person
who entered the prison system was asked to participate.
If the prisoner refused to participate or was unable to
participate, the next person who entered the system was
asked. When a prisoner refused to participate, the reason
for the refusal was asked and noted. The prisoners were
tested immediately after informed consent was given. Al-
though the medical staff is part of the prison system, it
was made clear to each participant that the answers pro-
vided on the questionnaire were for the study only and
would not be used for any other purpose. Additionally,
the medical record is strictly separated from the legal
record. In order to minimize the workload of the med-
ical staff, only one person per day was included.
A study team from Hasselt University (UH) carried

out screening in the long-term detention departments.
The UH study team conducted the study independently
of the prison authorities and was not part of the prison
staff. The study team visited the prisons on predefined
dates. Two weeks before the study visit, prisoners were
informed of the study by posters and could register
through the prison medical staff. On the day of the study
visit, the study team went over the consent form with
each participant where upon consent, the prisoner was
immediately tested.

Screening
All screenings were performed in the same manner. Pris-
oners were tested for HCV Ab, HBsAg, and HIV by a
finger prick test. For HCV Ab detection, the OraQuick®
was used, for HBsAg the HBsAg Rapid device®, and
Alere™ HIV combo® to test for HIV Ab/Ag. While

waiting for the rapid test results, BBV risk factors were
assessed through a face-to-face questionnaire. The ques-
tionnaire was available in Dutch, French, English, Arabic,
Spanish, Italian, Romanian, and Russian and covered 20
questions. Data from the questionnaire included birth
gender, year of birth, country of birth (if not Belgium
subdivided in low to moderate (0–1.3%) and moderate
to high (1.3–6.7%) viremia for HCV [33]), questions re-
lated to incarceration, ever having lived together with an
infected person, sexual preference, number of unsafe
sexual partners, tattoos or piercings placed, age of first
drug use, kind of drugs used and when (ever, past 6
months), frequency of drug use (during the past 6
months), ever injecting drug use (IDU), kind of IDU and
when (ever, past 6 months), frequency of IDU (during
the past 6 months), having shared injecting parapherna-
lia and receiving opioid agonist therapy (OAT) in prison.

Follow-up
If the participant tested negative for HCV, HBV, and
HIV, no further follow-up was required. The participant
was then informed about the risks and primary preven-
tion methods available in prison. In case of a positive
test, an additional short questionnaire was made avail-
able to the prison staff. The questionnaire’s data in-
cluded referral to the prison physician and whether the
prisoner showed up at the appointment. In addition, we
also requested if an ongoing viral infection was detected
after blood sampling. In fact, during the initial study
screening, finger prick testing was only performed for
HCV Ab, HBsAg and HIV Ab/Ag. Data on the follow-
up of a positively tested prisoner were collected retro-
spectively 1 month after screening.

Patient consent statement
The study was approved by the Ethical Committees of
UZ Gent (2018/0780) and Hasselt University. The study
p r o t o c o l i s r e g i s t e r e d a t c l i n i c a l t r i a l s . g o v
(NCT04366492). The study was conducted in accord-
ance with the provisions of the Declaration of Helsinki
and its amendments. Good clinical practice guidelines
were followed throughout the study and all participants
provided written informed consent.

Endpoints of the study
This study’s primary endpoint was to measure the preva-
lence of BBV (HCV/HBV/HIV) in Belgian prisons using
an opt-in screening method. The secondary objective
was to analyse the risk factors associated with these BBV
and analyse the uptake of counselling by a prison phys-
ician in Belgian prisons.
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Statistical analyses
Patient demographics were summarized using mean ±
interquartile range for continuous characteristics and by
proportions for categorical characteristics.
To account for heterogeneity between individuals from

the different prison sites (pre-trial vs. long-term deten-
tion), a generalized linear mixed model (GLMM) was
used to investigate the association between the various
risk factors and HCV. In these models, the prison site
was then included as a random intercept. Univariate
models were used to assess the association for each risk
factor separately. Risk factors associated (p < .150) to
HCV Ab in these univariate analyses were included as
fixed effects in a multiple GLMM. The model reduction
was done in a backward stepwise manner based on the
.05 significance level. Due to the low numbers of HBV,
HCV RNA and HIV positivity, risk factor analyses were
only performed for HCV Ab. All analyses were per-
formed using R version 3.6.3.

Sample size
The ideal sample size for a prevalence study is a function
of the expected prevalence and precision for a given
confidence level [34]. For a small prevalence, as is the
case for HCV Ab, a conservative choice for the amount
of precision has to be made using one-fifth of the esti-
mated prevalence (for the effect size) [35].
In this study, an estimated HCV Ab prevalence of 10%

was used. For a confidence level of 95%, z is 1.96. P is
0.10 and d = 0.10/5 = 0.02 (the formula is provided in
[see Additional file 1]), where z is the quantile of the
normal distribution corresponding to the level of confi-
dence, P is the expected prevalence, and d is the effect
size (i.e., the maximum difference between estimated
and true prevalence). Therefore, the inclusion of 864
prisoners was necessary. However, since the prevalence
will be estimated in a study using data from different
prisons (cluster design), the design factor was considered
[36]. Therefore, the sample size was multiplied by a fac-
tor of 1.5 [36]. Therefore, a total of at least 1.296 pris-
oners had to be included.

Results
Between April 2019 and March 2020, 886 prisoners from
11 Belgium prison sites were screened for HCV Ab,
HBsAg, and HIV using a finger prick. Study uptake
ranged from 16.9 to 35.4% in long-term facilities. In pre-
trial detention, 80/309 (25.9%) of the prisoners who were
asked to participate refused to participate due to various
reasons such as being scared of the finger prick (10/80,
12.5%), not interested in participating (35/80, 43.8%),
language barrier (16/80, 20.0%), already tested outside
(16/80, 20.0%), or worried about privacy (3/80, 3.8%).
The prisoners who refused were not included in any

further analyses. The socio-demographic characteristics
of the study population are shown in Table 1.

Prevalence of blood-borne viral infections in Belgian
prisoners
Fifty-three (6.0%) prisoners tested positive on one of the
three rapid tests (Fig. 1). There were no coinfections
reported.
Forty-four (5.0%) of the prisoners tested positive for

HCV Ab (Fig. 1). One prisoner who was referred for
follow-up after a positive HCV Ab test refused to have a
blood sample taken by the prison doctor. The prevalence
of detectable HCV RNA in the total cohort was 19/886
(2.1%) (Table 2). Of these 19 prisoners, nine (47.4%)
were unaware of their infectious status. Thirteen (68.4%)
prisoners were redirected for HCV viral infection follow-
up and the potential start of treatment. For four other
prisoners, the length of stay in prison would be too short
to start treatment, and two prisoners refused referral.
Seven prisoners (0.8%) tested positive for HBsAg, of

whom five were not aware of their status. One prisoner
did not show up at the prison doctor for further follow-
up. As a result, six out of seven prisoners were redir-
ected to a specialist for follow-up of their HBV viral
infection.
The two (0.2%) prisoners who responded tested HIV

positive were not referred further after confirmation by
the medical staff of ongoing antiretroviral treatment in
both cases.

Risk factors associated with HCV ab positivity
Most of the risk factors associated with HCV Ab positiv-
ity were related to IDU (Table 1). Harm reduction was
present in Belgian prisons, with 83 prisoners receiving
OAT during this study. The unadjusted odds for HCV
Ab were highest in those who had ever shared materials
for IDU (p < .001, OR 56.3 CI 95% 22.5–170.1). Prisoners
born abroad were significantly less likely to be HCV Ab
positive than those born in Belgium (p = .022, OR 0.4 CI
95% 0.1–0.8).
The frequency of IDU was not included in the mul-

tiple GLMM to avoid overfitting. The conditional intra-
class correlation (ICC) was 0.067, indicating no strong
correlation between outcomes from individuals in the
same prison.
The multiple GLMM showed that the highest odds ra-

tios were associated with IDU (Table 1).

Discussion
This was the first multicentre study in Belgian prisons
screening prisoners for BBV using a finger prick test. Six
percent of the screened prison population tested positive
for HCV Ab, HBsAg, or HIV Ab/Ag. In this multicentre
study, the HCV Ab (5.0%) and RNA positive prevalence
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Table 1 Socio-demographic characteristics of the study population and the results of the univariate and multiple generalized linear
mixed models analyses, n = 886

Univariate Multivariate

Characteristics n (%) P-value OR (95% CI) P-value AOR (95%CI)

Birth year (mean ± IQR) 1981 ± 1974–1990 0.161 1.0 (1.0–1.0)

Gender Male 825 (93.1) ref

Female 61 (6.9) 0.487 0.6 (0.1–2.1)

Site of inclusion Pre-trial detention 229 (33.7) 0.552 1.3 (0.5–3.8)

Long term detention 587 (66.3) ref

Country of birth Belgium 612 (69.1) ref

Other 271 (30.6) 0.022 0.4 (0.1–0.8)

Low-moderate
HCV prevalence

224 (82.7)

Moderate-high
HCV prevalence

47 (17.3)

Missing 3 (0.3)

Incarcerated before Yes 566 (63.9) 0.004 3.4 (1.6–8.4)

No 316 (35.7) ref

Missing 4 (0.5) – –

Ever lived together with a person
having HCV/HBV/HIV

Yes 52 (5.9) < 0.001 11.7 (5.5–24.4) 0.011 5.6 (1.5–22.4)

No 834 (94.1) ref ref

Sexual preference Heterosexual 826 (93.2) ref

Homosexual 18 (2.0) 0.971 1.0 (0.1–5.5)

Bisexual 26 (2.9) 0.472 1.7 (0.3–6.4)

Missing 16 (1.8) – –

Number of partners with whom there have
ever been unsafe sexual contacts (n = 611)

1–4 265 (43.4) ref ref ref

5–9 129 (21.1) 0.563 1.4 (0.4–4.4) 0.440 2.0 (0.3–12.4)

> 10 217 (35.5) 0.017 3.0 (1.3–7.5) 0.031 4.6 (1.3–21.8)

Tattoo None 450 (50.8) ref

Safe 237 (26.7) 0.038 2.3 (1.0–5.3)

Potentially non-sterile 199 (22.5) 0.003 4.1 (1.9–9.0)

Age first drug use non-IDU (mean ± IQR) 17.5 ±
14–18

0.556 1.0 (0.9–1.0)

Used drugs last 6m (n = 633) Yes 435 (68.7) 0.113 1.9 (0.9–4.3)

No 198 (31.3) ref

Frequency use (n = 435) Less than once a week 132 (30.3) ref

More than once a week 169 (38.9) 0.555 0.8 (0.3–1.9)

Daily 133 (30.6) 0.991 1.0 (0.4–2.4)

Missing 1 (0.2)

Used heroin last 6months Yes 44 (10.6) < 0.001 11.0 (4.9–26.4) < 0.001 9.3 (2.6–37.6)

No 370 (89.4) ref ref

Ever IDU (n = 633) Yes 129 (20.4) < 0.001 38.0 (15.9–107.2) < 0.001 24.6 (5.5–215.2)

No 503 (79.5) ref ref

Missing 1 (0.1) – –

Ever shared materials for IDU (n = 129) Yes 54 (41.9) < 0.001 56.3 (22.5–170.1)

No 75 (58.1) ref
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(2.1%) were several times higher than the previously esti-
mated prevalence in the general Belgian population,
equal to, respectively, 1.0 and 0.3% [7]. There is a pau-
city of up-to-date data on interventions to improve the
HCV care cascade in prisoners, as the systematic review
by Kornfli et al. clearly describes [37]. Our results
contribute to closing this gap of knowledge about BBV
in prisons.
In our study, the observed prevalence for HCV Ab is

lower than in other countries in Europe, Northern
America, Australia, and the pooled prevalence of 15.5%
in Western Europe, though similar to the prevalence in
neighbouring countries as France, United Kingdom,
Switzerland, and Denmark [5, 38–40]. As our study also
shows, IDU and sharing of associated paraphernalia are
the main risk factors for HCV. However, only one in five
prisoners identified themselves as an injecting drug user
in our study. This percentage is similar to the percentage
of people who inject drugs (PWID) found in two Italian
studies (23%) [39, 40]. However, the prevalence of HCV
Ab in these studies was twice as high (10%). This could
be explained by the fact that the viremic prevalence in

the general population in Italy is also higher than in
Belgium, resulting in a higher prevalence within the
prison [41]. In addition, if we take into account the
country of birth of the prisoners, the majority were born
in a country with low to moderate HCV viremia. This
may have contributed to the relatively low prevalence of
HCV Ab in Belgian prisons compared to other Western
European countries [5].
In a systematic review by the ECDC, the prevalence of

HBsAg in prison ranged from 0.3 to 25.2% [8]. Our re-
sults are similar to France, Ireland, and Finland but low
compared to those found elsewhere. Our data are similar
to the prevalence found in the Belgian population
presenting at an emergency department [25].
Our results on HIV prevalence (0.2%) also reflect the

prevalence of the general Belgian population (0.3%)
rather than the estimated prevalence (5.0%) in prisons in
Western Europe [26, 27]. Moreover, these prisoners
were already aware of their status and received antiretro-
viral therapy. Nevertheless, antiretroviral treatment can
be interrupted by arrest and detention, depending on its
availability [29]. In both cases, the antiretroviral

Table 1 Socio-demographic characteristics of the study population and the results of the univariate and multiple generalized linear
mixed models analyses, n = 886 (Continued)

Univariate Multivariate

Characteristics n (%) P-value OR (95% CI) P-value AOR (95%CI)

Frequency IDU last 6m (n = 129) Never 98 (76.0) ref

Less than once a week 9 (7.0) 0.001 13.4 (2.5–62.2)

More than once a week 10 (7.8) 0.024 6.9 (1.0–34.0)

Daily 12 (9.2) < 0.001 53.8 (14.1–251.2)

Note: ‘unsafe’ refers to sexual contact without the use of a condom
Abbreviations: OR odds ratio, IQR interquartile range, HCV hepatitis C virus, HBV hepatitis B virus, IDU injecting drug use

Fig. 1 Cascade of care of hepatitis C in prison. Abbreviations: HCV hepatitis C virus, Ab antibody
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treatment was ongoing. Therefore they were not further
monitored in the study.
No coinfections were detected in this study. The

prevalence of BBV coinfections in Western European
prisons is relatively low, ranging from 0 to 0.4% in
France, the United Kingdom, and Switzerland [42–45].
Prisoners with a positive HCV Ab or HBsAg rapid test

were sent to a specialist for further follow-up after con-
firmation of infection via a regular blood sample. Five
out of the seven prisoners with positive HBsAg were not
aware of their status. Of the 19 prisoners with positive
HCV RNA, nine (47.4%) were unaware of their infec-
tious status. Moreover, this finding stresses the import-
ance of screening, not only to identify new cases but also
to identify previously known cases and treat them.
Especially since the majority are often PWID, also in our
study. This key population often exhibits persistent risk
behaviour and thus causes further transmission [40].
For further follow-up on HCV and/or HBV, the pris-

oners were referred to one of the three Belgian prisons
with an extensive medical service and specialists’ pres-
ence. However, we did not determine in retrospect how
many prisoners started treatment. This lack of know-
ledge is a shortcoming of this study. Indeed, it has been
shown in several studies that treating prisoners within
prison walls is highly effective and feasible [46–48]. One
study even concluded that incarceration does not affect
unplanned interruptions or SVR rates in short-term
therapies. Short schedules with pangenotypic regimens
could be a valid approach for hard-to-reach populations,
such as patients in captivity [49].
This study has several limitations. First, we used a con-

venience sample, which means that all prisoners in the
pre-determined prisons (and sometimes pre-determined
units) who were willing to participate were included in
the study. Therefore, the risk of selection bias cannot be
excluded. For example, prisoners who were aware of

being infected or suspected of being infected because of
previous or current IDU could have refused participation
because they considered it unnecessary or because they
were afraid of stigmatization. Second, we were unable to
identify risk factors for HBV and/or HIV infection due
to the low number of infections. Third, our study’s
screening uptake ranged from 16.9 to 35.4% in long-
term facilities. The relatively low uptake in long-term fa-
cilities can be due to the opt-in system used in this
study. It is therefore strongly recommended to use an
opt-out system [17]. Even though we were able to screen
886 prisoners, we did not achieve the predefined sample
size for cluster design. However, the conditional ICC
was 0.067, indicating no strong clustering within prisons
and hence the obtained sample size can be deemed suffi-
cient. In addition, in some prisons, sections were chosen
in advance to participate in the study, which meant that
not all prisoners could enrol. Furthermore, fear of
stigmatization or lack of knowledge about the BBV may
also have contributed to the prisoners’ decision not to
participate. Finally, the data were derived using a face-
to-face questionnaire that could have led to social
desirability bias, which could have caused underreporting
of high-risk behaviour.

Conclusions
In conclusion, the HCV Ab prevalence in Belgian
prisons is relatively low compared to prevalences world-
wide though similar to surrounding countries. HBsAg
and HIV prevalences in Belgian prisons are more similar
to those found in the general Belgian population and
lower than those reported in Western European prisons.
To avoid selection bias and get an overview of the total
infected prison population in a country, we urge the
need for systematic screening of all prisoners via opt-
out.

Table 2 Socio-demographic characteristics of the study population with a hepatitis C viral infection (n = 19)

Characteristics n (%)

Birth year (mean ± IQR) 1980 ± 1973–1986

Gender (male) 19 (100%)

Country of birth (Belgium) 15 (78.9%)

Ever lived together with a person having HCV/HBV/HIV (yes) 5 (26.3%)

Number of partners with whom there have ever been unsafe sexual contacts (n = 13) 1–4 3 (15.8%)

5–9 3 (15.8%)

> 10 7 (36.8%)

Heroin last 6 months (yes) 8 (42.1%)

Ever IDU (yes) 18 (94.7%)

OAT in prison (yes) 10 (52.6%)

Note: ‘unsafe’ refers to sexual contact without the use of a condom
Abbreviations: IQR interquartile range, HCV hepatitis C virus, HBV hepatitis B virus, IDU injecting drug use, OAT opioid agonist therapy
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