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Abstract

Background Evidence has shown that the risk of transmission of SARS-CoV-2 is much higher in prisons than in

the community. The release of the COVID-19 vaccine and the recommendation by WHO to include prisons among
priority settings have led to the inclusion of prisons in national COVID-19 vaccination strategies. Evidence on prison
health and healthcare services provision is limited and often focuses on a single country or institution due to the
multiple challenges of conducting research in prison settings. The present study was done in the framework of the
EU-founded project RISE-Vac. It aimed to analyse the best practices and challenges applied in implementing COVID-
19 universal vaccination services during the pandemic to support future expansion of routine life course vaccination
services for people living in prison (PLP).

Methods Two online cross-sectional surveys were designed and piloted: survey1 on prison characteristics and
(non-COVID-19) immunisation practices; survey2 on the implementation and coverage of COVID-19 vaccination
with open-ended questions for thematic analysis. Each RISE-Vac project partner distributed the questionnaire to one
or two prisons in their country. Answers were collected from eight European prisons’directors or medical directors
between November 2021-May 2022.

Results According to our findings, the implementation modalities of COVID-19 vaccination services in the surveyed
prisons were effective in improving PLP vaccination coverage. Strategies for optimal management of the vaccination
campaign included: periodic time slot for PLP vaccination; new staff recruitment and task shifting; distribution

of informational material both to PLP and prison staff. Key challenges included continuity of care after release,
immunisation information system, and vaccine hesitancy.
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inequalities.

Conclusions To the best of our knowledge, this is the first study describing the implementation of COVID-19
vaccination services in European prisons, suggesting that the expansion of vaccination provision in prison is possible.
There is no unique solution that will fit every country but commonalities likely to be important in the design and
implementation of future vaccination campaigns targeting PLP emerged. Increased availability of vaccination
services in prison is not only possible, but feasible and highly desirable, and can contribute to the reduction of health

Keywords Prison, Vaccination, COVID-19, Europe, Health inequities

Background

According to most recent data, more than 1,4 million
individuals are detained on any given day in the European
region [1]. However, due to the high turnover, the num-
ber of people who navigate through European prisons
each year is considerably higher. Individuals who experi-
ence incarceration often belong to socially marginalised
and disadvantaged population groups. Regardless of the
limited availability of data and differences between coun-
tries, there is overwhelming evidence that people living
in prison (PLP) disproportionately experience complex,
co-occurring health problems, including non-communi-
cable, infectious diseases, mental illness, cognitive dis-
ability and substance dependence [2, 3].

Despite the greater health needs experienced by PLP,
these individuals often have suboptimal access to health-
care services in the community, including effective pre-
ventive services such as vaccination [4, 5]. The available
evidence, albeit scarce, indicates that individuals who
enter the prison system are under-immunised, particu-
larly against Hepatitis B Virus (HBV), influenza, measles
mumps and rubella (MMR), and pneumococci [6]. How-
ever, the availability of vaccination services in European
prisons is limited and usually focused on a few vaccines,
such as HBV [7, 8]. Routine data on vaccination coverage
at entry and on vaccination uptake during incarceration
episodes are largely unavailable, with direct implications
on health needs, impact of services and for health plan-
ning purposes [6, 8].

Furthermore, the provision of health services in prison
is heterogeneous across Europe, more frequently under
the responsibility of the Ministry of Justice (Mo]) alone
or with shared responsibilities with the Ministry of
Health (MoH). The diverse set-ups may have implications
on the availability or organisation of infrastructures,
human resources and medical commodities [3, 9]. The
COVID-19 emergency has uncovered some of the above-
mentioned challenges, including within-country variabil-
ity in policy measures adopted, highlighting important
shortcomings of prison health provision and planning
across the region [10, 11].

Evidence has shown that the risk of transmission of
SARS-CoV-2 is much higher in prisons and other closed
settings [10]. Multiple large outbreaks of COVID-19 have
been documented in detention facilities worldwide [11,

12]. While non-pharmacological preventive measures
have been implemented virtually in all prisons in Europe,
the extent and continuity varied substantially across
space and time [10, 12]. The release of the COVID-19
vaccine in late 2020 and the recommendation by WHO
[13] to include prisons among priority settings have led
to the inclusion of prisons in the national COVID-19
vaccination strategy [13, 14]. The implementation of uni-
versal vaccination services in prison settings has been
unprecedented and such experience may provide solid
ground for the much needed future expansion of vacci-
nation offers for PLP [15]. In 2021 the project “RISE-Vac
- Reaching the hard- to-reach: Increasing access and vac-
cine uptake among the prison population in Europe’; co-
funded by the European Union, was launched to explore
ways to promote vaccine offer and uptake in prisons in
Europe, involving six countries across the region (Supple-
mentary material, Table 1. List of RISE-Vac partner insti-
tutions). RISE-Vac partners are in the consortium on the
basis of their willingness to participate in the project and
the availability of at least one prison in the country to
carry out the research activities. With the present study,
we aimed to analyse the best practices and challenges
applied in implementing COVID-19 universal vaccina-
tion services during the pandemic in order to support
future expansion of routine life course vaccination ser-
vices for PLP.

Methods

Two online cross-sectional surveys were developed by
researchers (SM, DP) using Survey Monkey (https://
it.surveymonkey.com) and reviewed by experts partici-
pating in the RISE-Vac project. The surveys were piloted
in the RISE-Vac project partner prisons and subsequently
revised. Final surveys are available in the Supplemental
material (Annex1, Annex2).

The first survey focused on prison characteristics
(type of prison, prison population, capacity, etc.) and
(non-COVID-19) immunisation practices for PLP. It
included 10 categorical and open-ended questions. The
second survey was developed to gather information on
the implementation and coverage of COVID-19 vacci-
nation in prison. The survey consisted of 20 categorical
and open-ended questions covering: (i) COVID-19 vac-
cination service set-up; (ii) service implementation and
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assessment; (iii) barriers; (iv) COVID-19 vaccination
coverage.

The six countries participating in the RISE-Vac project
were included in this study: Cyprus, France, Germany,
Italy, Republic of Moldova, the United Kingdom (UK).
Each RISE-Vac project partner distributed the ques-
tionnaire to one or more prisons in their country. All
participating prisons were selected using a convenience
sampling method. Each RISE-Vac project partner distrib-
uted the questionnaire to one or more prisons in their
country. All participating prisons were selected using a
convenience sampling method. To investigate possible
specific features or tailored arrangements in the imple-
mentation of COVID-19 vaccination services, one female
prison and one therapeutic prison (organised around a
group therapy programme, where PLPs participate in
daily group meetings and activities) were included. In the
countries where these prisons were selected (Germany
for the female prison and UK for the therapeutic prison),
another prison was also included.

In the eight participating prisons the online surveys
were shared by email with the prison director (survey 1)
or medical director (survey 2) of the prison health unit.
Answers were collected from November 2021 through
May 2022 for survey 1, and from February 2022 until 31
May 2022 for survey 2.

General population data sources

COVID-19 vaccination coverage among citizens over the
age of 18 was obtained from a publicly accessible data set
developed by the European Centre for Disease Preven-
tion and Control and World Health Organization [16].
These data were available for France, Germany and Italy.
COVID-19 vaccination coverage data for Cyprus, Mol-
dova and UK were not available by age categories. The
source used was: Our World in Data developed by the
University of Oxford [17].

Data analysis

The data collected through the open-ended questions
have been analyzed using thematic analysis. Inductive
manual coding was applied in the analysis. The data have
been coded according to the following emerging catego-
ries: COVID-19 vaccination set-up; COVID-19 vaccine
implementation; barriers and facilitators; COVID-19
vaccination coverage. The preliminary categories and
analysis were shared with RISE-Vac partners and agreed
through a consensus building approach. The results have
been presented using descriptive statistics, tables, and
figures. We compared the vaccination coverage of PLP
with the vaccination coverage in the general population.
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Results

Characteristics of included prison institutions

Eight prisons answered the questionnaires. The surveyed
prisons’ general characteristics are presented in Table 1.
Six institutions hosted pre-trial and short-term sentences
PLP. Three of these also hosted long-term sentenced
PLP. Four prisons hosted juvenile PLP. Three hosted
only males, one only females, while the rest hosted both.
One institution was a therapeutic prison. The prisons in
Cyprus, France and Italy reported overcrowding.

Vaccines for PLP were provided by the MoH for the
prisons located in Cyprus, France, Italy, and UK, while
the Mo] were responsible for vaccine provision in the
German and Moldovan prisons. Immunisation status was
always assessed upon entry into prison with the excep-
tion of one prison in Germany. In the Cypriot, Italian and
Moldovan prisons the immunisation history was verified
via medical records, in British prisons this is only true for
part of the PLP. The alternative mode was patient history
taking, also used in French and German prisons.

Figure 1 of the supplementary materials shows the vac-
cinations offered by each prison in the study. At the time
of the study, Moldova had no active vaccination preven-
tion service.

COVID-19 vaccination set-up

The answers to the questionnaire show that all six coun-
tries had a strategy for COVID-19 vaccination targeting
PLP. Prison universal vaccination started in March 2021
in all prisons except prison 2 in Germany and the British
prisons, where it started in December 2021. Responsibil-
ity for organising the vaccination campaign was assigned
to the prison health unit in five prisons (France, Ger-
many, Italy and UK), and to the national prison adminis-
tration in two prisons (Cyprus and Moldova).

Six prisons (Cyprus, Germany, Italy, Moldova, and
UK) reported individual protection and avoiding cases
of serious illness as an objective of the prison vaccination
campaign. Three prisons (France, Italy and UK) reported
the achievement of herd immunity as one of the objec-
tives, and two prisons (Moldova and UK) mentioned also
ensuring access to vaccination for all, reducing health
inequities.

COVID-19 vaccine implementation

Red boxes in the vaccination pathway correspond to steps
of the COVID-19 vaccination services implemented differ-
ently in different prisons.

The COVID-19 vaccination pathway is summarised
in Fig. 1. In all prisons involved in the survey, COVID-
19 vaccine immunisation status was assessed at prison
entry (Table 1). The proportion of new arrivals in prison
who received at least one dose of the COVID-19 vaccine
before imprisonment ranged from 30% in France and in



Mazzilli et al. BMC Public Health

Table 1 Surveyed prisons general characteristics

Immunization status assessment

Average
for PLP

Number of
PLP (Occu-

Capac-

ity, N

Prison

Prison type

Institution respon-
sible for prison

health

Country - N of prison in the country

percentage

popula-

of foreigners

PLP
529%

pancy level)

tion sex

Yes, verified through medical record

Yes, patient history taking

819 (151%)
960 (163%)
250 (83%)

543
590
300

Both

Pre-trial, Short-term, Long-term, Juvenile

Pre-trial, Short-term, Juvenile

Ministry of Health
Ministry of Health
Ministry of Justice

Cyprus — 1 prison

21%

Male

France - 188 prisons

Yes, patient history taking

12%

Female

Pre-trial, Short-term, Long-term, Juvenile

(prison 1)

Germany — 179 prisons

No

1400 1350 (96%) 60%

Both

Pre-trial, Short-term, Long-term, Juvenile

(prison 2)

(2024) 24:1001

Yes, verified through medical record
Yes, verified through medical record

50%
4%
4%

843 (121%)
811 (68%)

695

Both

Pre-trial, Short-term
Pre-trial, Short-term

Ministry of Health
Ministry of Justice
Ministry of Health

(prison 1)

[taly — 206 prisons

1200
335

Both

The Republic of Moldova* — 17 prisons

The UK =141 prisons

Some verified through medical
records, patient history taking

309** (92%)

Male

Open, resettlement

Some verified through medical
records, patient history taking

6%

163** (69%)

238

Male

Closed, therapeutic

(prison 2)

*Countries where vaccination services were not available before the COVID-19 emergency

**Prison 2 operating under lower occupancy during fire safety works, Prison 1 returning to maximum operational capacity following work to infrastructure
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one prison in Germany to 90% in in Italy. In the French
prison, individuals not immunised were offered the vac-
cine immediately at the first visit. Offer was repeated
to those who refused. In all other prisons, administra-
tion of the vaccine was scheduled at the next available
opportunity for individuals not immunised at entry. In
the prisons in Cyprus, Italy, Germany and UK, regular
vaccination clinics (i.e. once a week) were organised. In
six institutions (Cyprus, France, Italy, Moldova, and UK)
vaccination was administered by prison healthcare staff,
whereas in the German prisons it was administered by
external healthcare providers for the first six months of
the vaccination campaign after which the prison health
unit took over. To implement the vaccination campaign,
additional human resources were hired in the Italian
prison and task shifting occurred in the Italian and Mol-
dovan institutions. In these prisons, the nurses held man-
agerial and organisational roles and the custodial staff
participated in the recall of PLP who needed to be vac-
cinated. Despite these differences, in all the institutions,
mass COVID-19 vaccination took place within prison
facilities and included education/training activities tai-
lored for prison staff (Custodial and healthcare staff) and
PLP. The educational activities implemented for health
personnel were: face-to-face meetings, online informa-
tion sessions and leaflet distribution. Regarding changes
in the supply chain for the COVID-19 vaccine, the Brit-
ish prisons reported a simplification of the procedures
to order vaccine doses, while the Italian prison reported
a faster and more flexible delivery. In the Cyprus prison
vaccinations administered were recorded in paper-
based prison vaccination registries, in UK institutions
in a prison-based digital information system and in the
Moldovan and French prisons in the national digital
information system. In the Italian prison, registration of
vaccinations was initially paper-based, but the possibility
of adding the information to the national digital informa-
tion system was later introduced (Table 2).

In the French prison, PLP were given a list of vacci-
nation centres where they could receive booster doses
in the community. In the British prisons surveyed, in
addition to providing the list of vaccination centres in
the community, the vaccination history of the released
individual was transferred to community-based GP (for
individuals resident in the country of detention), while
a COVID-19 vaccination service for released individuals
was set-up within the Italian prison premises. There was
no protocol in the Cypriot and Moldovan prisons to link
to care subjects who were released before completing the
COVID-19 vaccination schedule. The evaluation of the
vaccination campaign was carried out by the Italian and
British prisons. Continuous assessment of vaccination
uptake rates among PLP was regularly performed and
the findings were used to inform corrective actions such
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Fig. 1 COVID-19 vaccination pathway implemented in European prisons in the study

as repeated offers to all eligible individuals and review of
information/communication material. At the time of the
survey, the vaccination uptake of the complete series of
COVID-19 vaccine among PLP in prison was between 50
and 75% in the France Moldovan and British prisons, and
between 75 and 90% in Cypriot, German and Italian pris-
ons (Fig. 2).

Barriers and facilitators

Common barriers encountered during the upscale of
COVID-19 vaccination services were reported by all
respondents. Identified barriers related mostly to infra-
structural constraints, such as lack of human resources to
deal with the surge of activity and lack of commodities
such as adequate cold supply chain systems. These were
addressed in different manners including task shifting,
with lower cadres managing patients’ engagement and
appointments, or implementation of pragmatic solutions
such as dedicated immunisation days (Table 3).

Other important barriers related to recording the
administration of vaccine doses in the absence of an
interoperable immunisation information system between
prison and community, or to the use of paper-based
records exclusively. While this was successfully addressed
in some cases (e.g. Italian prison) during the COVID-
19 emergency, the solutions achieved were restricted to
COVID-19 immunisation.

The post-release referral was also recognised as a
barrier to the completion of the vaccination course.

Solutions identified were common to other conditions
requiring continuous access to care services (e.g. HIV
treatment, opioid agonist treatment) [22] and included
setting appointments in the most convenient healthcare
service in the community (active referral) or provid-
ing the individual with a list of relevant services (passive
referral). In one case (Italian prison), an ad hoc COVID-
19 vaccination service accessible to released individuals
was set up within prison premises. Released individuals
were recalled and given appointments for booster dose/s.
Low vaccination uptake has been reported as a limita-
tion for achieving high vaccination coverage in PLP. The
use of information material and the organisation of edu-
cational activities concerning vaccinations have been
reported as facilitators to decrease vaccination hesitancy.
All respondents reported that the implementation of
COVID-19 vaccination services in prison was likely to
impact future vaccination services for this population.
In particular, respondents underlined the importance of
sustaining and translating the good practices introduced
with COVID-19 vaccination to other immunisation pro-
grammes relevant to PLP.

Discussion

To the best of our knowledge, this is the first study
describing the implementation of COVID-19 vaccination
services in European prisons, showing that the expansion
of vaccination provision in prison is possible, regardless
of whether the health of PLP is the responsibility of the
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Table 3 Reported barriers and solutions implemented during COVID-19 universal vaccination campaigns in selected European prisons

Actions for sustainability

Identified solutions

Reported challenges

Revise and adapt the allocation of tasks within prison HCWs and prison staff to pro-

mote a “whole-of-prison”approach to healthcare services and health promotion
Collective vaccine administration was implemented for other vaccinations to

reduce staff requirement

Task shifting (engagement of nurses, social workers and custodial staff)

Shortage of health staff

Additional staff hired

Collective vaccine administration implemented for other vaccinations

Designated vaccination days for collective immunisation of PLP

Easier vaccines ordering and more flexible deliveries

Challenges of cold supply

chain

(2024) 24:1001

Access to community IIS enabled for prison healthcare services - access restricted to  Ensure interoperability between prison and community IIS. Ensure interoperability

COVID-19 vaccine information

Paper-based vaccination reg-

between prison and community health record

istries not inter-operable with

community IS

Establish procedures to plan appointments in the community vaccination centres

(to benefit from interoperability of prison and community 11S)

Set up of dedicated service for released individuals within prison premises

Lack of referral system

post-release

Provision of a list of community services where to receive COVID-19 vaccine booster

doses
High level of vaccine hesitancy The organisation of information sessions tailored to PLP and HCWs/prison staff;

Planning regular educational and information activities on vaccination targeted

towards PLP and HCWs/prison staff; to be combined with regular educational and

information activities on other relevant health issues

Development of tailored information material for PLP and HCWs/prison staff

Page 8 of 11

MoH or the Mo]. There is no unique solution that will
fit every country’s prisons although these findings could
inform the design and implementation of future vaccina-
tion campaigns targeting PLP.

One key element was the organization of a periodic
(i.e. one day per week) time slot for PLP vaccination.
This reduced the workload of prison healthcare staff
compared to ad-hoc vaccination. Staff could accomplish
vaccination-related activities in defined time slots, allow-
ing more time for routine healthcare activities. This also
addressed possible cold supply chain issues by streamlin-
ing vaccination delivery, stocking and administration in a
single day. It is also likely to have decreased vaccine wast-
age [15].

With the exception of German prisons, respondents in
the other five countries reported the exclusive involve-
ment of healthcare staft working in prisons for COVID-
19 vaccination of PLP. Despite this, all prisons recognised
the need and implemented specific training activities tai-
lored to healthcare professionals to equip them with the
relevant skills for the administration of vaccines to PLP.
This is in line with evidence from the literature related to
both healthcare workers who administer vaccinations in
other settings [18, 19] and health workers who work in
prison but address other health issues [20, 21].

In response to staff shortages, task-shifting was imple-
mented in two prisons involving other professionals for
health and custodial staff. As already highlighted at global
level for other primary health interventions and preven-
tion tasks [22, 23], this represents a useful organisational
approach to improve coverage and timeliness of health
prevention activities in limited resource settings.

Finally, high vaccination hesitancy was reported among
PLP in several prisons, leading to low vaccination accep-
tance in some instances. Vaccine hesitancy is one of the
most important reported barriers towards controlling
vaccine-preventable diseases in prisons [24]. PLP may
refuse vaccination due to various reasons including but
not limited to concerns about side effects, low levels of
perceived risk, distrust of authorities, vaccine, or vacci-
nator, or even fear of needles and injections [24, 25]. To
address this issue, in all responding prisons before or in
parallel with the introduction of COVID-19 vaccination,
efforts were made towards the development and dissemi-
nation of tailored information and educational resources.

There were different levels of information technol-
ogy implementation within the prisons included in the
study. Paper-based IIS was used in some cases as the
main recording system. Electronic records were in use at
most prisons, however interoperability with the national
health information system was not always available. This
is in line with what is reported in other prison institu-
tions in Europe [26].



Mazzilli et al. BMC Public Health (2024) 24:1001

Continuity of care and completion of the vaccination
cycle after release was identified as an issue in all pris-
ons included. An ad hoc COVID-19 vaccination service,
accessible to released persons, was set up within the Ital-
ian prison premises. Although effective in addressing
pandemic emergency needs, this strategy is hardly sus-
tainable. In the British prisons surveyed, vaccination his-
tory of released individuals was shared with the assigned
community general practitioner where possible. Efforts
to guarantee adequate continuity of care can be severely
hampered if individuals’ medical records cannot reach
healthcare services in the community upon release, or
prison health services upon admission. Lack of accurate,
updated and accessible data on previous immunisation,
or other health interventions, may result in inadequate or
untimely actions. This lack of seamless transfer of elec-
tronic information has been well documented for many
other health conditions in people leaving prison in a
number of countries [27].

Improvement in the prison-based health data col-
lection is also pivotal to support the development of
evidence-based approaches. Only two of the six prisons
included in the questionnaire reported having a formal
system to evaluate the effectiveness of the vaccination
campaign.

Therefore, while the COVID-19 pandemic has cata-
lysed some progress, improving the prison health
information systems remain a major area for future
investment. Ensuring interoperability of individuals’
and population (aggregated) health information system
between prison and community is an essential requisite
to guarantee continuity of care for people transitioning
through the penal system, as well as to allow healthcare
monitoring and planning activities to be performed at
the same standard as in the community and using a data-
driven approach, ultimately promoting health equity [5].

According to our findings, the implementation of
COVID-19 vaccination in prison was effective in improv-
ing PLP vaccination coverage, including in countries such
as Moldova, where vaccination services in prison were
not available before the COVID-19 pandemic. Interest-
ingly, this was achieved in prisons across countries with
different governance arrangements with respect to prison
healthcare provision [28]. There are various factors that
may have impacted on the increase in coverage observed
that are beyond the scope of this study but should none-
theless be mentioned. Namely, the adoption of national
vaccination plans that directly refer to PLP, the mere
acceptance that there is equivalence of care and thus
PLP are included or, in contrast, the explicit exclusion of
prisons from national policies. Coverage data presented
in this manuscript is aligned with the scarce information
available, namely from WHO, where in October 2021,
Moldova reported having 36.8% of PLP fully vaccinated

Page 9 of 11

against COVID-19 [14]. Similarly, UK reported a higher
vaccination coverage by June 2021 (66%). The speed of
uptake in these two particular cases may be well related
to the vaccination policies adopted, respectively omitting
prison populations or explicitly acknowledging them as a
group at higher risk.

This study has several limitations. First, the selection
of prisons is convenience based. Second, the number
of prisons interviewed is limited. Therefore, the results
presented may not be transferable to all prisons in the
countries studied. To increase representativeness the
investigation of effective immunization programs imple-
mented in prisons should be extended in future studies to
a larger sample.

Conclusion

While this study captures the experience of only a few
prison institutions within selected countries and a single
vaccine, the COVID-19 emergency has shown the poten-
tial to exploit incarceration as a time window and prison
as a place to offer targeted immunisation programs. This
is particularly relevant, as our findings showed that avail-
ability of vaccines, beyond COVID-19, is limited in the
surveyed prisons, confirming existing evidence, despite
international guidelines extensively recommending vac-
cination for PLP [6, 13].

Providing expanded, age-appropriate, free from coer-
cion and tailored vaccination services to PLP will con-
tribute to improving the health status of individuals
in detention, while reducing within-prison transmis-
sion. Moreover, PLP transition to the community and
therefore the health benefits resulting from vaccination
accrue into the community [4, 29]. The potential utility
and desirability of expanded vaccination programmes in
prison settings is even more evident when framed within
regional and global initiatives such as the elimination of
measles and rubella [30], the efforts to eliminate vaccine
preventable cancer [31] and the achievement of universal
health coverage, including access to safe, effective, quality
and affordable vaccines for all is a component of UN Sus-
tainable Development Goal 3.8 [32].

Life-course vaccination in prison should be part of
an integrated healthcare system aimed at preventing
and mitigating the burden of infectious diseases. As
reported by the WHO, providing integrated services to
combat multiple infectious diseases can synergistically
strengthen the response, expand coverage and alleviate
stigma and discrimination [33]. The implementation of
life course vaccination programmes in prisons requires
full integration of prison health into public health and is
essential to upholding the principle of equity of care [34]
and to guarantee the right to health for those deprived of
liberty, leaving no one behind.
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In conclusion, the COVID-19 pandemic has further
confirmed how increased availability of vaccination
services in prison is not only possible, but feasible and
highly desirable, and can contribute to the reduction of
health inequalities.

Abbreviations

PLP People living in prison

HBV Hepatitis B Virus

MMR  Measles mumps and rubella
MoJ Ministry of Justice

MoH  Ministry of Health

UK The United Kingdom

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/512889-024-18063-2.

[ Supplementary Material 1 ]

Author contributions

LT, SM and NC conceptualised and designed the research. DP, BM, AR, JD, LB,
EM,TT, IS, SD, VB, JM, IV, IB, FM, RR participated in the acquisition, analysis, or
interpretation of data. SM, NC, LT and DP drafted of the manuscript. SM, NC,
DP and LT analysed the data. SM and JD prepared the figure. EP, LB, HS, FAC, RR
critically revised the manuscript for important intellectual content. All authors
read and approved the final version of the manuscript.

Funding
RISE-Vac project is co-funded by the European Union’s 3rd Health Programme
(2014-2020) under grant agreement No 101018353.

Data availability
The data used and/or analysed during the current study are available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study protocol related to the RISE-Vac project has received approval from
the Ethics Committee of the University of Pisa (n. 9/2022 - meeting 25th March
2022, protocol number 0049433/2022 on 12/04/2022). Respondents were
recruited among RISE-Vac project consortium partners and allied entities.
Verbal informed consent was obtained.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Disclaimer

Filipa Alves da Costa is a consultant for WHO Regional Office for Europe. The
author alone is responsible for the views expressed in this publication, and
these do not necessarily represent the decisions or the stated policy of the
World Health Organization.

Author details

'Department of Translational Research and New Technologies in
Medicine and Surgery, University of Pisa, Pisa, Italy

?Scuola Normale Superiore, Pisa, Italy

3Infectious Diseases Service, Penitentiary Health System, Azienda Socio-
Sanitaria Territoriale Santi Paolo e Carlo, Milan, Italy

“Department of Health and Social Work, Institute of Addiction Research
(ISFF), Frankfurt University of Applied Sciences, Frankfurt/Main, Germany
Heidelberg Institute of Global Health, Heidelberg University, Heidelberg,
Federal Republic of Germany

Page 10 of 11

UK Health Security Agency, London, UK

7Primary Care, Population Sciences and Medical Education, Faculty of
Medicine, University of Southampton, Southampton, UK

8Department of Clinical and Experimental Medicine, University of Pisa,
Pisa, Italy

°Health Unit of the Villeneuve-les-Maguelone prison, University Hospital
Centre Montpellier, Montpellier, France

"Ministry of Justice and Public Order - Cyprus Prison Department,
Nicosia, Cyprus

" Act For Involvement, Chisinau, Republic of Moldova

?National Administration of Penitentiaries, Chisinau, Republic of Moldova
13Cyprus National Addictions Authority, Nicosia, Cyprus

Health in Prisons Programme, WHO Regional Office for Europe,
Copenhagen, Denmark

Received: 27 June 2023 / Accepted: 10 February 2024
Published online: 10 April 2024

References

1. Aebi MF, Tiago MM. Prison Population SPACE |-2020. 2021.

2. European Monitoring Centre for Drugs and Drug Addiction. Prison and
drugs in Europe: current and future challenges. Publ Off Eur Union, Luxemb
[Internet]. 2022; Available from: https.//www.emcdda.europa.eu/system/files/
publications/13904/TDXD21001ENN.pdf.

3. World Health Organisation. 6th Prison Health Conference Prison
health systems: the interface with wider national health systems.

2019. https://apps.who.int/iris/bitstream/handle/10665/347071/
WHO-EURO-2019-3714-43473-61068

4. Gaskin GL, Glanz JM, Binswanger IA, Anoshiravani A. Immunization Cover-
age Among Juvenile Justice Detainees. J Correct Heal Care [Internet].
2015;21(3):265-75. https.//doi.org/10.1177/0885066615587790.

5. Winkelman TNA, Dasrath KC, Young JT, Kinner SA. Universal health coverage
and incarceration. Lancet Public Heal [Internet]. 2022,7(6):e569-72. https://
doi.org/10.1016/52468-2667(22)00113-X.

6.  Vicente-Alcalde N, Ruescas-Escolano E, Harboe ZB, Tuells J. Vaccination cover-
age among prisoners: a systematic review. Int J Environ Res Public Health.
2020 Oct 19;17(20):7589. https://doi.org/10.3390/ijerph17207589. PMID:
33086513; PMCID: PMC7589151.

7. Madeddu G, Vroling H, Oordt-Speets A, Babudieri S, O'Moore E, Noordegraaf
MV et al. Vaccinations in prison settings: A systematic review to assess the
situation in EU/EEA countries and in other high income countries. Vaccine
[Internet]. 2019;37(35):4906-19. https://doi.org/10.1016/j.vaccine.2019.07.014.

8. Nakitanda AO, Montanari L, Tavoschi L, Mozalevskis A, Duffell E. Hepatitis
B virus infection in EU/EEA and United Kingdom prisons: a descriptive
analysis. Epidemiol Infect. 2021 Jan 25;149:e59. https://doi.org/10.1017/
50950268821000169. PMID: 33487201; PMCID: PMC8060813.

9. World Health Organization (WHO), United Nations Office on Drugs and
Crime (UNODC). Good governance for prison health in the 21st century. A
policy brief on the organization of prison health [Internet]. 2013. Available
from: https://www.euro.who.int/__data/assets/pdf_file/0017/231506/Good-
governance-for-prison-health-in-the-21st-century.pdf.

10.  WHO COVID- Status report on prison health in the WHO European Region.
Copenhagen WHO Reg Off Eur [Internet]. 2023; Available from: https://www.
who.int/europe/publications/i/item/9789289058674.

11. Neufeld M, Alves da Costa F, Ferreira-Borges C. Prisons need to be included in
global and national vaccinations effort against COVID-19. Lancet Reg Heal -
Eur [Internet]. 2021,4:100088. https://doi.org/10.1016/j.lanepe.2021.100088.

12. Mazzilli S, Tavoschi L, Soria A, Fornili M, Cocca G, Sebastiani T, et al. COVID-19
infection among incarcerated individuals and prison staff in Lombardy, Italy,
March 2020 to February 2021. JAMA Netw Open. 2022;5(March 2020):1-13.

13. Why people living and working in detention facilities should be included
in national COVID-19 vaccination plans. Copenhagen WHO Reg Off Eur [Inter-
net]. 2021;1-14. Available from: https://www.who.int/europe/publications/i/
item/WHO-EURO-2021-2569-42325-58577.

14.  Health in Prisons. - COVID-19 Minimum Dataset: Summary of data
reported from May 2020 to October 2021. Copenhagen WHO Reg Off Eur.
2022;(October).

15.  Ismail N, Tavoschi L, Moazen B, Rosellé A, Plugge E. COVID-19 vaccine for
people who live and work in prisons worldwide: a scoping review. PLoS ONE.
2022;17(9 September):1-19.


https://doi.org/10.1186/s12889-024-18063-2
https://doi.org/10.1186/s12889-024-18063-2
https://www.emcdda.europa.eu/system/files/publications/13904/TDXD21001ENN.pdf
https://www.emcdda.europa.eu/system/files/publications/13904/TDXD21001ENN.pdf
https://apps.who.int/iris/bitstream/handle/10665/347071/WHO-EURO-2019-3714-43473-61068
https://apps.who.int/iris/bitstream/handle/10665/347071/WHO-EURO-2019-3714-43473-61068
https://doi.org/10.1177/0885066615587790
https://doi.org/10.1016/S2468-2667(22)00113-X
https://doi.org/10.1016/S2468-2667(22)00113-X
https://doi.org/10.3390/ijerph17207589
https://doi.org/10.1016/j.vaccine.2019.07.014
https://doi.org/10.1017/S0950268821000169
https://doi.org/10.1017/S0950268821000169
https://www.euro.who.int/__data/assets/pdf_file/0017/231506/Good-governance-for-prison-health-in-the-21st-century.pdf
https://www.euro.who.int/__data/assets/pdf_file/0017/231506/Good-governance-for-prison-health-in-the-21st-century.pdf
https://www.who.int/europe/publications/i/item/9789289058674
https://www.who.int/europe/publications/i/item/9789289058674
https://doi.org/10.1016/j.lanepe.2021.100088
https://www.who.int/europe/publications/i/item/WHO-EURO-2021-2569-42325-58577
https://www.who.int/europe/publications/i/item/WHO-EURO-2021-2569-42325-58577

Mazzilli et al. BMC Public Health

22.

23.

24.

25.

26.

(2024) 24:1001

European Centre for Disease Prevention and Control, World Health Organiza-
tion. Joint ECDC-WHO Regional Office for Europe Weekly COVID-19 Surveil-
lance Bulletin [Internet]. 2022 [cited 2022 Dec 21]. Available from: https.//
worldhealthorg.shinyapps.io/euro-covid19/.

Our World in Data. Coronavirus (COVID-19) Vaccinations [Internet].

2022 [cited 2022 Dec 21]. Available from: https://ourworldindata.org/
covid-vaccinations.

Biswas N, Mustapha T, Khubchandani J, Price JH. The Nature and Extent of
COVID-19 Vaccination Hesitancy in Healthcare Workers. J Community Health
[Internet]. 2021,46(6):1244-51. https://doi.org/10.1007/510900-021-00984-3.
Casey RM, Adrien N, Badiane O, Diallo A, Loko Roka J, Brennan T et al. National
introduction of HPV vaccination in Senegal—Successes, challenges, and
lessons learned. Vaccine [Internet]. 2022;40:A10-6. https://doi.org/10.1016/j.
vaccine.2021.08.042.

Bennett C, Perry J, Lapworth T, Davies J, Preece V. Supporting prison nurses:
an action research approach to education. Br J Nurs. 2010;19(12):782-7.
Perry AE, Waterman MG, House AQ, Greenhalgh J. Implementation of a prob-
lem-solving training initiative to reduce self-harm in prisons: a qualitative
perspective of prison staff, field researchers and prisoners at risk of self-harm.
Heal Justice. 2019;7(1).

World Health Organization. Consolidated guidelines on the use of antiretro-
viral drugs for treating and preventing HIV infection: recommendations for a
public health approach—second edition. Vol. 5. 2016.

Oru E, Trickey A, Shirali R, Kanters S, Easterbrook P. Decentralisation, integra-
tion, and task-shifting in hepatitis C virus infection testing and treatment:

a global systematic review and meta-analysis. Lancet Glob Heal [Internet].
2021;9(4):e431-45. https://doi.org/10.1016/52214-109X(20)30505-2.

Allison M, Emerson A, Pickett ML, Ramaswamy M. Incarcerated adolescents'
attitudes toward Human Papillomavirus Vaccine: Report from a Juvenile Facil-
ity in Kansas. Glob Pediatr Heal. 2019,6.

Junghans C, Heffernan C, Valli A, Gibson K. Mass vaccination response to

a measles outbreak is not always possible. Lessons from a London prison.
Epidemiol Infect. 2018;146(13):1689-91.

World Health Organization. Organizational models of prison health. Consid-
erations for better governance. 2020 Available from: https://apps.who.int/iris/
bitstream/handle/10665/336214/WHO-EURO-2020-1268-41018-55685-eng.
pdf?sequence=1&isAllowed=y.

27.

28.

29.

30.

31.

32.

33.

34.

Page 11 of 11

Morris NP, Zisman-llani Y. Communication over incarceration: improving Care
Coordination between Correctional and Community Mental Health Services.
Psychiatr Serv. 2022,73(12):1409-11.

United Nations Office on Drugs and Crime (UNODC), World Health
Organization. Regional Office for Europe. Good governance for prison

health in the 21st century. A policy brief on the organization of prison
health. 2013. Available from: https://apps.who.int/iris/bitstream/han
dle/10665/326388/9789289000505-eng.pdf?sequence=18&isAllowed=y
Palmateer NE, Goldberg DJ, Munro A, Taylor A, Yeung A, Wallace LA, et

al. Association between universal hepatitis B prison vaccination, vaccine
uptake and hepatitis B infection among people who inject drugs. Addiction.
2018;113(1):80-90.

World Health Organization (WHO). Immunization Agenda 2030: A Global
Strategy to Leave No One Behind. 2020;(August):1-24. Available from: https://
www.who.int/immunization/ia2030_Draft_One_English.pdf?ua=1.
European Commission, EUROPE'S BEATING, CANCER PLAN Communication
from the commission to the European Parliament and the Council. 2021;
Available from: https://health.ec.europa.eu/system/files/2022-02/eu_cancer-
plan_en_0.pdf.

United Nations (UN). The Sustainable Development Goals. [Internet]. New
York: UN. Available from: https://sdgs.un.org/goals.

Cairo, WHO Regional Office for the Eastern Mediterranean. Consultation

on integrated management of HIV, hepatitis, TB and STls for key popula-
tions. 2019;(June 2019). Available from: https://www.who.int/europe/
publications/i/item/9789289058674.

UNODC. United Nations Standard Minimum Rules for the Treatment. Unodc
[Internet]. 2015;16487(September):1-36. Available from: https.//www.unodc.
org/documents/justice-and-prison-reform/Nelson_Mandela_Rules-E-ebook.
pdf.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://worldhealthorg.shinyapps.io/euro-covid19/
https://worldhealthorg.shinyapps.io/euro-covid19/
https://ourworldindata.org/covid-vaccinations
https://ourworldindata.org/covid-vaccinations
https://doi.org/10.1007/s10900-021-00984-3
https://doi.org/10.1016/j.vaccine.2021.08.042
https://doi.org/10.1016/j.vaccine.2021.08.042
https://doi.org/10.1016/S2214-109X(20)30505-2
https://apps.who.int/iris/bitstream/handle/10665/336214/WHO-EURO-2020-1268-41018-55685-eng
https://apps.who.int/iris/bitstream/handle/10665/336214/WHO-EURO-2020-1268-41018-55685-eng
https://apps.who.int/iris/bitstream/handle/10665/326388/9789289000505-eng.pdf?sequence=1&isAllowed=y
https://apps.who.int/iris/bitstream/handle/10665/326388/9789289000505-eng.pdf?sequence=1&isAllowed=y
https://www.who.int/immunization/ia2030_Draft_One_English.pdf?ua=1
https://www.who.int/immunization/ia2030_Draft_One_English.pdf?ua=1
https://health.ec.europa.eu/system/files/2022-02/eu_cancer-plan_en_0.pdf
https://health.ec.europa.eu/system/files/2022-02/eu_cancer-plan_en_0.pdf
https://sdgs.un.org/goals
https://www.who.int/europe/publications/i/item/9789289058674
https://www.who.int/europe/publications/i/item/9789289058674
https://www.unodc.org/documents/justice-and-prison-reform/Nelson_Mandela_Rules-E-ebook.pdf
https://www.unodc.org/documents/justice-and-prison-reform/Nelson_Mandela_Rules-E-ebook.pdf
https://www.unodc.org/documents/justice-and-prison-reform/Nelson_Mandela_Rules-E-ebook.pdf

	﻿Implementation of COVID-19 vaccination services in prison in six European countries: translating emergency intervention into routine life-course vaccination
	﻿Abstract
	﻿Background
	﻿Methods
	﻿General population data sources
	﻿Data analysis

	﻿Results
	﻿Characteristics of included prison institutions
	﻿COVID-19 vaccination set-up
	﻿COVID-19 vaccine implementation
	﻿Barriers and facilitators

	﻿Discussion
	﻿Conclusion
	﻿References


