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Abstract

People in prison are disproportionately affected by viral hepatitis. To examine the current epi-
demiology of and responses targeting hepatitis B virus (HBV) in prisons across the European
Union, European Economic Area and United Kingdom, we analysed HBV-specific data from
the World Health Organization’s Health in Prisons European Database and the European
Centre for Disease Prevention and Control’s hepatitis B prevalence database. Hepatitis B sur-
face antigen seroprevalence ranged from 0% in a maximum-security prison in United
Kingdom to 25.2% in two Bulgarian juvenile detention centres. Universal HBV screening
on opt-out basis and vaccination were reported available in 31% and 85% of 25 countries,
respectively. Disinfectants, condoms and lubricants were offered free of charge in all prisons
in the country by 26%, 46% and 15% of 26 countries, respectively. In 38% of reporting coun-
tries, unsupervised partner visits with the possibility for sexual intercourse was available in all
prisons. The findings are suggestive of high HBV prevalence amidst suboptimal coverage of
interventions in prisons. A harmonised monitoring system and robust data at national and
regional levels are needed to better understand the HBV situation in prisons within the
framework of the European action plan and Global Health Sector Strategy on viral hepatitis.

Introduction

Hepatitis B virus (HBV) infection is a leading cause of morbidity and mortality globally, with
most of the disease burden attributable to the late outcomes of chronic infection [1]. Acute
infections are often self-limiting, but can also, in rare instances, lead to death. Of the estimated
257 million people living with chronic HBV infection in 2015, around a quarter of the infec-
tions were in women of reproductive age who could transmit the virus to their babies [1].
Infections acquired perinatally and in infancy lead to chronic infection in about 95% of
cases with a higher risk of developing sequelae in later life than those infected as adults [2].
Since the 1980s, vaccination programmes have been pivotal in decreasing the incidence and
seroprevalence of HBV in younger cohorts worldwide [1, 3].

There are an estimated 4.7 million people currently living with chronic HBV infection in
the European Union (EU)/European Economic Area (EEA) and United Kingdom, corre-
sponding to an overall seroprevalence of hepatitis B surface antigen (HBsAg) of 0.9% [4].
The situation is, however, heterogeneous with the estimated prevalence in the general popu-
lation ranging from 0.1% in Ireland and Norway to 4.4% in Romania [4], and much higher
among at-risk groups [5, 6].

HBsAg seroprevalence among people in prison in the EU/EEA has been reported to be high
with estimates suggesting approximately one in four individuals in prisons chronically infected
with HBV in some countries [5]. People in prison often have multiple existing risk factors
associated with HBV infection. Demographically, prison populations include social groups
also known to be disproportionately affected by HBV, especially migrants [7] from endemic
countries who are likely to have acquired it earlier in life. People in prison, however, are at
further risk of acquiring and transmitting the infection while incarcerated due to factors
such as unsafe sexual practices and injecting drug use (IDU) [8, 9].

In line with the Global Health Sector Strategy (GHSS) on viral hepatitis 2016–2021 [10], the
Action plan for the health sector response to viral hepatitis in the World Health Organization
(WHO) European Region (2017) set regional targets to be met by 2020 as milestones towards
the elimination of viral hepatitis as a public health threat by 2030 [3]. This entails advancing uni-
versal vaccination programmes with three doses of HBV vaccine alongside birth-dose vaccination;
diagnosis of chronic HBV infection; treatment of eligible HBV patients and scaling up of harm
reduction services. Yet in most European countries, key interventions have persistently been
reported to have limited coverage or be unavailable in prisons settings [3, 11].
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The overall aim of our study was to identify actions that are
necessary for progress towards elimination of HBV in the region.
Here, we describe current data on HBV disease burden and rele-
vant measures in prisons across EU/EEA countries and United
Kingdom to provide a better understanding of the current epi-
demiological situation and the responses in place. This paper
builds on our previous analyses pertaining to the healthcare
administration, population and hepatitis C virus (HCV) infection
in EU/EEA and United Kingdom prisons [12].

Methods

Study design and setting

A retrospective analysis of data submitted to the WHO’s Health
in Prisons European Database (HIPED) [13] by 30 EU/EEA
countries and United Kingdom.

Data and data sources

Data collected through the National questionnaire for the min-
imum public health dataset for prisons in the WHO European
Region in 2016/2017 for EU/EEA countries and United
Kingdom were considered and were extracted from the HIPED
on 1 March 2020. These data were provided by national focal
points from participating Member States and included public
health indicators ranging from prison population statistics, the
prison healthcare system, prison risk factors, disease screening
and treatment of communicable diseases, among others.
Seroprevalences were based on HBsAg and antibodies to HBV
surface antigen, however, the latter was not included in our
analyses.

Supplementary data on HBV epidemiology in prisons were
obtained from European Centre for Disease Control’s (ECDC)
online prevalence database of infectious diseases [14]. The data-
base contains peer reviewed literature on studies reporting on
the prevalence of HBV published between 2005 and 2017, collated
and appraised through a systematic review [15]. HBV prevalence
data were downloaded from the ECDC database on 1 March 2020
in CSV format, and only included measures of HBsAg.

The detailed methodology of these two projects have been
published elsewhere [14, 16].

Data analysis

Data management and statistical analyses were performed using
Microsoft Excel (2016). Maps were constructed using the ECDC
Map Maker, EMMa [17].

Results

The HIPED did not contain data from Austria, Greece, Hungary,
Liechtenstein and Luxembourg; while subnational data were avail-
able for Germany. In addition, there were no data on HBV treat-
ment or prevention of mother to child transmission (PMTCT)
strategies in the HIPED.

Prevalence of HBV

Combined, national and/or subnational data on HBsAg sero-
prevalence in prisons were available for 13 counties from the
HIPED and ECDC databases (Table 1). The HBsAg prevalence

ranged from 0% in one maximum-security prison in United
Kingdom to 25.2% in two Bulgarian juvenile detention centres.

HBV screening and vaccination

Twenty-five of the 26 countries reported having HBV screening
programmes for people in prison. In 13 countries, screening
was reported to be available but not mandatory, while in eight
it was routinely offered to all individuals (Opt-out). Risk-based
screening was reported in two countries: on clinical suspicion in
Lithuania; and for drug users, sex offenders, drug dealers and for-
eign nationals in Slovakia. In Czech Republic, it was reported as
mandatory for all people in prisons (Fig. 1). For Germany, screen-
ing was mandatory in Bavaria only, of the 16 federal states.
Although it was available but not mandatory in eight states,
screening was routinely offered on an opt-out basis in seven states.
Cyprus did not report on HBV screening.

Of the 26 reporting countries, vaccination programmes in pris-
ons were reported as available by 21 countries. In four countries:
Bulgaria, Latvia, Lithuania and Romania, HBV vaccination was
not available to people in prison. Among the five countries
that reported availability on opt-in basis, Czech Republic add-
itionally offered vaccination to at-risk groups. In two countries,
it was only offered to at-risk groups. It was additionally offered
to at-risk groups in Czech Republic (Fig. 2). In 10 countries, vac-
cination was offered to all eligible individuals. In the Netherlands,
HBV vaccination is available for men who have sex with men
only and in Poland, upon request by the physician. Two countries
had HBV vaccination coverage data in prisons. In Estonia, 96 peo-
ple in prisons had received HBV vaccination in 2016, while 66% of
all people in Swedish prisons were known to be vaccinated against
HBV in 2015. Of the 16 federal states in Germany, nine offered vac-
cination to all eligible individuals on an opt-out basis; and five
offered to high-risk groups. HBV vaccination was available on
request (opt-in) in one state, and for medical indications in a fur-
ther state. There were no data on HBV vaccination for Cyprus.

Prevention of sexually transmitted infections and blood-borne
viruses (BBVs)

A total of 26 countries provided data on the availability of disin-
fectants, condoms and lubricants in prisons in the HIPED
database.

Disinfectants were reported as being available in all prisons
in eight countries (Bulgaria, Denmark, Finland, Italy,
Lithuania, Portugal, Spain and United Kingdom – England
and Wales) of which six offered it free of charge. In France
and Norway, disinfectants are available in more than half of
prisons free of charge. Twelve countries reported not providing
disinfectants. Cyprus, Estonia, Germany and the Netherlands
did not have national-level data. Germany indicated that disin-
fectants were not available in all prisons in all federal states
except for Thuringia.

Condoms were reported to be available in all prisons by 16
countries, of which 12 offered it free of charge. France and
Iceland availed condoms in more than half of all prisons in the
country free of charge, while Romania and Sweden provided con-
doms free of charge in less than half of all prisons. Five countries:
Cyprus, Ireland, Italy, Latvia and Poland, did not provide con-
doms in prisons. In 12 German federal states, condoms were
available in all prisons free of charge. Condoms were available
free of charge in more than half of all prisons in one state; and
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were reported as unavailable in two. Saarland did not provide
state-level data.

Lubricants were unavailable in prisons across 11 countries.
Belgium, Bulgaria, Spain and United Kingdom reported availability
of lubricants in all prisons free of charge, while lubricants were avail-
able in all prisons in Slovakia but not free of charge. They were also
available free of charge in less than half of prisons in France,
Romania and Sweden. Denmark, Finland, Germany, Lithuania,
the Netherlands and Norway did not have national-level data on
the availability of lubricants in prisons. For Germany, lubricants
were available in all prisons in eight federal states, of which four pro-
vided at no cost. One state provided lubricants in less than half of
prisons, at no cost. Lubricants were reported as unavailable in
four states, while three did not have state-level data.

Twenty-six countries provided data on unsupervised family/
partner visits with the possibility for sexual intercourse. These vis-
its were allowed in all prisons in 10 EU/EEA countries, in more
than half of prisons in six countries and in less than half of pris-
ons in three countries. Such visits were not possible in six coun-
tries: Bulgaria, Cyprus, Ireland, Italy, Slovakia and United
Kingdom. Subnational data were available for Germany with
four states reporting such visits possible in all prisons; one state
reporting possibility in more than half of prisons; and in less
than half of prisons in seven states. Partner visits were not pos-
sible in two states.

Discussion

People in prison have been known to be disproportionately
affected by viral hepatitis in the EU/EEA and are a priority popu-
lation for interventions for the prevention and control of these
infections. To demonstrate progress towards the 2020 targets set
in the European action plan specifically for HBV infection, the
current study assessed the current epidemiology and response
measures targeting HBV in prisons across the EU/EEA and
United Kingdom. This assessment aimed to identify gaps in
responses to highlight actions necessary to achieve elimination
of HBV in the region by 2030 in line with the GHSS for viral
hepatitis.

After collating information from two sources: the HIPED and
ECDC prevalence database, we still found limited data on HBV
seroprevalence in prisons for EU/EEA countries and United
Kingdom as only 13 of 31 countries had data available for our
analysis. There was also wide variation in the quality and method-
ologies of these studies, which made the data very heterogeneous.
Moreover, there were few recent studies of a robust methodology.
At least half of reporting countries only had data covering a sam-
ple of all the prisons in the country, and the lack of data for all the
countries did not enable any meaningful inter-country compara-
tive analyses of prevalence. Although more recent data were avail-
able from the HIPED, only Spain reported on national-level

Table 1. Prevalence of HBsAg in prisons, EU/EEA and United Kingdom (UK)

Country Year Geographical coverage Reference group

HBsAg

Tested
(N )

Tested
(%)

Positive
(%)

Bulgaria 2010 Unspecified (2 juvenile centres) Children only 258 NA 25.2

Croatia 2007 National (all prisons) Adults only 3348 NA 1.3

2007 National (all juvenile detention centres) Children only 140 NA 1.4

Finland 2006 National (all prisons and juvenile detention
centres)

Adults and children 383 NA 0.5

France 2013 Clermont-Ferrand and Riom (2 prisons) Adults only 347 NA 0.6

Hungary 2009 National (20 prisons) Adults only 4894 NA 1.5

Ireland 2011 National Adults only 777 NA 0.3

Italy 2002 Unspecified (multicentre) Adults only 973 NA 6.7

Luxembourg 2005 Unspecified (2 prisons) Unspecified 115 NA 7.0

Portugal 2008 Coimbra (1 regional prison) Adults only 151 NA 0.7

2015* National All (including those in
remand prison/jail)

NA 100 1.5

Romania 2010 Bacau (1 prison) Adults only 197 NA 10.7

Slovakia 2015* National All (including those in
remand prison/jail)

NA 17.7 1.0

Spain 2008 18 prisons across Asturias, Cantabria, Lerida,
Salamanca, Barcelona, La Coruna, Alicante

Adults only – – 2.6

2016* National All (including those in
remand prison/jail)

NA 80.5 3.5

UK 2013 London (1 prison) Unspecified 511 NA 2.0

2012 Broadmoor (1 maximum-security prison) Unspecified 129 NA 0

Sources: ECDC Hepatitis B-prevalence database (year denotes final year of sampling) and HIPED*.
–, no data; NA, not applicable.
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seroprevalence in prisons for 2017, the period in which the survey
was conducted. Temporal analyses were also not possible owing to
a lack of consistent data over the years. It is likely that the meth-
odological differences between studies account for much of the
wide variation in seroprevalence of HBsAg which ranged from
0% in a maximum-security prison in United Kingdom for 2012
to 25.2% in Bulgarian juvenile detention centres for 2010. We
also noted that in addition to the seroprevalence of HBsAg in

Bulgarian juvenile detention centres being highest among the
available data, prevalence in Croatian juvenile detention centres
was higher than in adult prisons over the same period of sam-
pling. The limited available data on BBV prevalence among juve-
niles in prisons restricts the conclusions that can be drawn.
However, more attention should be paid to the risks of BBV in
juvenile prison population. At the same time, further analysis
on risk behaviours and associated harms in adolescent population

Fig. 1. HBV screening in prisons, EU/EEA, 2016/2017. Source: HIPED.

Fig. 2. HBV vaccination in prisons, EU/EEA, 2016/2017. Source: HIPED.
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is needed. These figures also raise concerns of potential gaps in
vaccination programmes and increased transmission risk for
this particular population [18], warranting catch-up immunisa-
tion programmes and other interventions targeting young offen-
ders during incarceration. The current study invariably suggests
that the prevalence of HBV infection among people in prisons
across EU/EEA countries and United Kingdom continues to be
high compared to previous findings [5] and the general popula-
tion [4].

Despite the higher prevalence of HBV infection in prison
populations, the asymptomatic nature of the disease coupled
with suboptimal access to healthcare may hinder diagnosis of
HBV. Opt-out testing is a provider initiated service where testing
is conducted unless an individual explicitly declines [19], and
there is evidence to show this method has a higher uptake than
other modalities for human immunodeficiency virus (HIV) and
HCV [20, 21]. Recent guidance published by ECDC recommends
universal opt-out testing in prisons to ensure timely diagnosis,
together with vaccination and/or linkage to appropriate care to
prevent the risk of further disease transmission both in and out
of the prison setting [11, 22]. Our review found that although
most of the EU/EEA countries with available data offered screen-
ing for HBV, only eight reported implementing the recommended
universal opt-out testing. Moreover, few countries reported data
on testing interventions in prisons. Monitoring the uptake of
HBV testing underlies all efforts to scale up case detection in pris-
ons to assess progress towards the elimination targets [22–24].
Reducing the undiagnosed fraction of HBV infections is a key pri-
ority towards elimination as the GHSS aims to diagnose 90% of
viral hepatitis cases by 2030.

Although a promising 21 countries reported availability of
HBV vaccination for people in prisons, the full extent of imple-
mentation could not be established owing to scarcity of coverage
data. In Sweden where vaccination is offered to all eligible indivi-
duals, two-thirds of all people in prison were reported to be vac-
cinated in 2015. This has since been found to be even lower
(40.6%, 2017) in Stockholm county prisons [25], highlighting
potential imbalances or stagnation in the implementation of pris-
ons vaccination programmes. Estonia routinely offers HBV vac-
cine to at-risk groups, but had issued only 96 vaccines,
representing 3.8% of all people in prison [7], in the first half of
2016. Vaccination coverage is unlikely to have reached sufficient
levels in European prisons especially among people who inject
drugs (PWID), as demonstrated by a recent study in Germany
[26]. A universal prison vaccination programme in Scotland has
been found to not only reduce HBV prevalence in prisons, but
also led to a reduction in the prevalence of HBsAg among
PWID in the communities [27]. This highlights the potential
for prison-based vaccination to reach hard-to-reach population
groups, as many PWID in Europe report at least one incarceration
episode in their lifetime [7]. A very rapid scheduling of vaccin-
ation may be preferred, considering that release/transfer from/
between prisons is a main reason for non-vaccination, and that
acceptance may decline with dose [28, 29]. At the same time, roll-
ing out global or European vaccination strategies or targets specif-
ically relating to prisons could better inform public health
response in this setting.

The global targets for HBV immunisation focus on strengthen-
ing of vaccination coverage of infants as this has the greatest
impact on the burden of disease and should be the foundation
of hepatitis B prevention programmes. In the EU/EEA, most
countries have achieved good implementation of childhood

immunisation programmes, however, cohorts born before the
introduction of universal vaccination can still be vulnerable to
HBV infections and thus the European action plan recommends
Member States to define country-specific risk groups according to
local context and to develop a national policy on targeted vaccin-
ation of high-risk individuals against HBV. As the epidemio-
logical evidence presented in this paper indicates, for most
countries in Europe, people in prison represent one of these
risk groups. In addition, it will be important to adapt and tailor
interventions to the needs of specific prison population groups,
including among others, women, migrants and juvenile popula-
tion. In particular, although women constitute a minority propor-
tion (around 5%) of the prison population [7], they present a
vulnerable health profile with high rates of IDU and sexually
transmitted infections, among other health concerns [30].
Vaccination programmes also need to be scaled up to include
prisons staff and in particular, healthcare workers [11, 31]. The
European action plan includes universal HBV vaccination of all
children at birth, antenatal screening of mothers, and hepatitis
B immunoglobulin (HBIg) (where indicated) to infants of
infected mothers, as PMTCT strategies [3]. However, coverage
data on antenatal screening and post-exposure prophylaxis in
infants born to infected mothers in the prison setting were
unavailable. The risk of transmission can also be further reduced
by treating infected mothers with antivirals [32]. Data on these
strategies were also unavailable in the dataset but could be consid-
ered for monitoring in the future.

Nosocomial and sexual transmission are the other important
transmission routes for HBV infections [33] that have been asso-
ciated with acute HBV outbreaks, owing to unprotected sex [34]
and suboptimal infection control practices in prisons [35, 36].
In the current study, most countries reported the availability of
disinfectants, but further details on how these products are used
in practice would be useful. The use of bleach or other disinfec-
tants for the purposes of decontaminating injections, body pier-
cing and tattooing equipment in prisons have been found to be
not as effective, and the WHO currently recommends disinfectant
programmes only as a temporary or second-line strategy to needle
and syringe programmes (NSPs) [37]. This could explain why
almost half of EU/EEA countries reported not providing disinfec-
tants at all, but also why all countries that reported providing dis-
infectants (except for Spain) do not have NSPs in their prisons
[13]. By 2017, three EU/EEA countries are known to have imple-
mented NSP in their prisons: one female prison in Germany, as
well as Spain and Luxembourg across all their prisons [38, 39].
At the same time, information on infection control procedures
in healthcare services such as the sterilisation of equipment and
safety-engineered devices would be useful to improve understand-
ing of practices and progress towards the targets in the European
action plan.

With regard to safe sex interventions, condom availability was
better than that of lubricants overall, as 21 of 26 reporting coun-
tries, compared to only 15 for lubricants, reported availability.
This could be an improvement from the situation captured in
2016 by the Dublin monitoring programme for HIV in Europe,
when 15 and five EU/EEA countries had effected condom and
lubricant distribution in prisons respectively [40]. Sexual trans-
mission is still a major route of HBV infection in Europe [33]
and high-risk sexual behaviour, often aggravated by a context of
overcrowding, is a recognised risk factor in prison settings [11].
According to the ECDC-European Monitoring Centre for Drugs
and Drug Addiction (EMCDDA) guidance on the prevention

Epidemiology and Infection 5



and treatment of infectious diseases in prison settings, the evi-
dence suggests that provision of condoms and the implementa-
tion of behavioural interventions may promote safer sex
practices in prison settings [11] and reduce transmission. Our
study also revealed the possibility for partner visits and inter-
course in majority (>70%) of reporting countries, but other
forms of sexual activity including anal intercourse have been
reported in the literature [8, 34]. Condoms promote safer sex
[41], and should be recognised as a priority programme for
implementation. Importantly, interventions aimed at the preven-
tion and control of HBV infection in prisons have the potential to
reach those who may struggle to access services while in the com-
munity and to tackle other BBV infections. The prevalence of and
co-infection with HIV and HCV, that have overlapping risk fac-
tors and modes of transmission [11, 22] as HBV, are also particu-
larly high in prisons [9]. Such interventions may also bring
dividends to the overall public health as individuals return to
communities upon release from prison. Current European guid-
ance strongly recommends that BBV prevention and control mea-
sures be implemented in prisons settings [11].

A major issue of this study related to the data, which we found
to be largely out of date and incomplete even after collating the
two different sources. This issue was particularly apparent when
compared against similar efforts focused on HCV [12].
Although HCV and HBV have been flagged for elimination
[10], it appears that availability of epidemiological and monitor-
ing data on HBV in prison settings is lagging behind. We believe
this finding calls for careful consideration as it may imply lower
interests and efforts in assessing and responding to the burden
of HBV among prison populations in Europe.

Data limitations did not allow for additional analyses, such as
stratification e.g. by year, age, gender and other potentially con-
founding parameters, except based on juvenile and adult institu-
tions classification provided in the prevalence data only. On
triangulation, we also identified disparities in data reported by
EU/EEA countries to HIPED, EMCDDA [38] and other sources
[39]. We deduced that such variations could have arisen from dif-
ferences in reporting periods, reporting authorities and indicators
measured due to a lack of a common reporting framework. These
data-related issues considerably restricted the possibilities to make
temporal, inter-country and data comparisons, as well as our
overall interpretation and inferences of the results. In addition
to the indicators currently collected by the HIPED, other specific
targets and indicators pertaining to HBV treatment, vaccination
and other primary interventions directed at PWID and
PMTCT, are warranted to allow for a better evaluation of the pro-
gress made and gaps hindering the elimination of HBV in the EU/
EEA. This could then be aligned with the European-wide moni-
toring system that has been developed by the ECDC and WHO,
whose most recent report also calls for data along the broader
HBV continuum of care as most countries are not on track to
meet the 50% diagnosis or the 75% treatment target by 2020 [42].

Conclusions

This study upholds existing evidence that HBV prevalence
remains high amidst suboptimal coverage of interventions in pris-
ons, as for HCV [12]. Data limitations call for more robust data
and a harmonised monitoring system at both national and
regional levels [42, 43] to better understand the current HBV situ-
ation in the region within the framework of the European action
plan and GHSS. As a key risk-group for viral hepatitis, our

findings stress the need for increased public health investments
in the prisons setting and inclusion of prisons as a core compo-
nent of the monitoring efforts as a means to the overall scale
up of actions targeting HBV in the region.
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