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vaccination in prison settings in the EU/EEA. We searched peer-reviewed 

and grey literature following international methodology and reporting 

standards, to gather records published between 1980 and 2016 in all 

languages. We analysed quantitative (uptake, acceptance, (cost-

)effectiveness) and qualitative (barriers) outcomes.  

Results: Out of 7,041 identified records, 19 full-text articles were 

included from peer-reviewed literature and two from grey literature. Of 

these, 18 reported on hepatitis A and/or B virus (HAV/HBV), two on 

influenza and one on MMR vaccination. Two studies on HAV vaccine reported 

varying acceptance (5%-91%) and uptake rates (62.9%-70.5%). Seven studies 

reported on HBV vaccination. A comparative study showed a significantly 

higher uptake of the third HBV vaccine dose with the very rapid (63%) 

compared to the standard schedule (20%). HBV vaccination was generally 

well accepted (54%-100%), whereas uptake was variable (dose 1:23%-100%, 

dose 2:48%-92%, dose 3:19%-80%). One study on the combined HAV/HBV 

vaccine reported an acceptance rate of 34%, and declining uptake 

following dose 1. One study on influenza vaccine showed an uptake of 42%-

46%, while another reported a MMR vaccine acceptance of 80% and an uptake 

of 74%. Overall, main reasons for non-vaccination included release 

from/or transfer between prisons, and refusal.  

Conclusions: This systematic review highlighted important knowledge gaps 

and operational challenges for vaccination in prison settings. 

Vaccination is an effective measure that warrants comprehensive and 

tailored implementation to reduce the preventable disease burden, avoid 

risks of large outbreaks of vaccine-preventable diseases, and contribute 

to health equity for people in prison.      
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Dear Dr. Gregory A. Poland 

Editor-in-chief  

Vaccine 

 

I submit, on behalf of my co-authors, the article “Vaccinations in prison settings: a systematic review to assess the 

situation in EU/EEA countries” to be considered for publication in “Vaccine” as a Review article.  

 

As you know, more than 600,000 persons were being held in EU/EEA correctional facilities on a given day in 2016, 

with considerable variation between countries. In Europe, as globally, most people in prisons belong to socially 

deprived communities, with an increasing proportion of immigrants and persons with minority ethnic background. This 

is associated with lower vaccination coverages for various diseases among people entering prison settings. Therefore, 

this population group may benefit from expanded adult vaccination programmes in consideration of both the higher 

burden and increased risk of infectious diseases transmission within prison settings.  

Furthermore, despite the availability of guidelines and policy documents on health in prison settings, sections on the 

prevention of communicable diseases with vaccination are generally limited in scope and do not adequately reflect their 

importance. While valid, most recommendations and approaches for the general population are not easily applicable in 

prison settings. Still, research into vaccination programs and factors related to vaccination coverage in prison settings is 

limited. However, prison settings may offer an opportunity for those who are detained to access healthcare services. 

Effective vaccination interventions in prison settings have proven to result in large health benefits accruing in the 

general community, a phenomenon referred to as “community dividend”.  

With this systematic review we aimed at identifying strengths, weaknesses and research gaps of vaccination 

interventions in European prison settings. Assuming there are no plausible nor biological reasons for differences in the 

effectiveness of vaccination inside or outside prison settings, the focus of this review was on vaccination strategies and 

service delivery rather than on vaccine effectiveness, as the latter is already extensively covered in existing and well-

established guidance documents. This systematic review is part of a larger joint project by ECDC and the European 

Monitoring Centre for Drug and Drug Addiction (EMCCDA), which aims to produce a European guidance document 

on prevention and control of communicable diseases in prison settings in the EU/EEA. 
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ABSTRACT 

Introduction: In 2016, more than 600,000 persons were being held in EU/EEA correctional facilities on a 

given day. People in prison may be at risk of vaccine-preventable diseases. While vaccination is effective 

also for people in prisone, little is known on coverage and implementation options.  

Methods: We performed a systematic review on existing evidence on vaccination in prison settings in the 

EU/EEA. We searched peer-reviewed and grey literature following international methodology and reporting 

standards, to gather records published between 1980 and 2016 in all languages. We analysed quantitative 

(uptake, acceptance, (cost-)effectiveness) and qualitative (barriers) outcomes.  

Results: Out of 7,041 identified records, 19 full-text articles were included from peer-reviewed literature 

and two from grey literature. Of these, 18 reported on hepatitis A and/or B virus (HAV/HBV), two on 

influenza and one on MMR vaccination. Two studies on HAV vaccine reported varying acceptance (5%-91%) 

and uptake rates (62.9%-70.5%). Seven studies reported on HBV vaccination. A comparative study showed 

a significantly higher uptake of the third HBV vaccine dose with the very rapid (63%) compared to the 

standard schedule (20%). HBV vaccination was generally well accepted (54%-100%), whereas uptake was 

variable (dose 1:23%-100%, dose 2:48%-92%, dose 3:19%-80%). One study on the combined HAV/HBV 

vaccine reported an acceptance rate of 34%, and declining uptake following dose 1. One study on influenza 

vaccine showed an uptake of 42%-46%, while another reported a MMR vaccine acceptance of 80% and an 

uptake of 74%. Overall, main reasons for non-vaccination included release from/or transfer between 

prisons, and refusal.  

Conclusions: This systematic review highlighted important knowledge gaps and operational challenges for 

vaccination in prison settings. Vaccination is an effective measure that warrants comprehensive and 

tailored implementation to reduce the preventable disease burden, avoid risks of large outbreaks of 

vaccine-preventable diseases, and contribute to health equity for people in prison.      
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NTRODUCTION 

Vaccination has proven to be among the most efficient and cost-effective public health interventions to 

reduce mortality and morbidity from infectious diseases worldwide [1], second only to general hygiene 

improvements [2]. Although expanded programmes of immunization are well established in the European 

Union/European Economic Area (EU/EEA), vaccination coverage may be sub-optimal due to various factors 

including vaccine hesitancy [3], lack of knowledge and health literacy, as well as barriers to access [4], [5]. In 

particular, lower vaccination coverage is registered among specific population groups, including individuals 

belonging to socially deprived communities [6], [7].  

In 2016, more than 600,000 persons were being held in EU/EEA correctional facilities on a given day, with 

considerable variation between countries [8]. In Europe, as globally, most people in prisons belong to 

socially deprived communities, with an increasing proportion of migrants and persons with minority ethnic 

backgrounds [8] , [9]. This is associated with lower vaccination coverages for various diseases among 

people entering prison settings and increased vulnerability to vaccine-preventable diseases with outbreak 

potential in custodial settings e.g. varicella [10]. Yet, this population group may benefit from expanded 

adult vaccination programmes in consideration of both the higher burden and increased risk of infectious 

diseases transmission within prison settings [11]. Compared with the general public, people in prison have 

a higher prevalence of infection for a number of diseases for which data ara available, such as human 

immunodeficiency virus (HIV), hepatitis B virus (HBV), hepatitis C virus (HCV), syphilis, gonorrhoea, 

chlamydia and tuberculosis (TB) [12], [13], [14]. In addition, people who inject drugs (PWID) form a large 

part of the imprisoned population, with studies showing that The prevalence of substance abuse and 

dependence, although highly variable, is typically many orders of magnitude higher in prisoners than the 

general population, particularly for women [15]. The increased prevalence of communicable diseases 

among people in prisons is recognised as a major risk for the health of both people living and working in 

prisons and also for the general population, as the vast majority of people in prisons return to their 

communities after short periods of incarceration [8],[9], [16]. 
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In existing guidelines and policy documents on prison health, sections on the prevention of communicable 

diseases through vaccination are generally limited in scope and do not adequately reflect the importance of 

this prevention measure. At the same time, vaccination recommendations and approaches for the general 

population are – while valid- not easily applicable in prison settings. Despite the fact that prison settings 

may offer an opportunity for those who are detained to access healthcare services, research into 

vaccination programs and factors related to vaccination coverage in prison settings is limited. However, 

prison settings may offer an opportunity for those who are detained to access healthcare services. Effective 

vaccination interventions in prison settings have proven to result in large health benefits accruing in the 

general community, a phenomenon referred to as “community dividend” [17]. With this systematic review 

we aim at identifying strengths, weaknesses and research gaps of vaccination interventions in European 

prison settings. Assuming there are no plausible nor biological reasons for differences in the effectiveness 

of vaccination inside or outside prison settings, the focus of this review was on vaccination strategies and 

service delivery rather than on vaccine effectiveness, as the latter is already extensively covered in existing 

and well-established guidance documents. This systematic review is part of a larger joint project by ECDC 

and the European Monitoring Centre for Drug and Drug Addiction (EMCCDA), which aims to produce a 

European guidance document on prevention and control of communicable diseases in prison settings in the 

EU/EEA. 

 

METHODS 

We performed a systematic review of the literature following international methodology and reporting 

standards, including peer-reviewed and grey literature, to gather existing evidence on vaccine interventions 

in prison settings in the EU/EEA. Prison settings were defined as prisons, jails and other custodial settings 

functioning as prison (excluding migrant centres and police detention rooms) and people in prisons were 

defined as all adult individuals (≥18 years) detained in prison settings. 
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The peer-reviewed literature search was carried out on February 4th 2016 in PubMed, Embase.com and 

Cochrane databases covering the project broader research area (see web appendix). In brief for this specific 

topic, a search string on prison settings was combined with a search string on vaccination (PubMed and 

Embase.com). In Cochrane Library, a search using only terms for prison settings was conducted, limited to 

systematic reviews and economic evaluations. Articles in these three databases were searched from 1980 

onwards, and no language limit was applied.  

A grey literature search focussed on EU/EEA countries was performed to complement the peer-reviewed 

literature. Unpublished articles, abstracts (from 2010 only), research reports, case studies, and service 

models from 2005 were searched on pre-defined websites and were obtained through a call for papers (see 

web appendix). Searches on the websites were conducted until 30 June 2016 using search terms for 

vaccination in prison settings (i.e. prison, jail, correctional, incarcerated). A call for papers was issued via 

Health without Barriers, the European Federation for prison health network, between April 2016 and June 

2016. 

Study selection, quality control and quality assessment 

Articles were selected by screening the titles and abstracts, followed by screening of the full-text articles, 

based on a set of pre-defined inclusion and exclusion criteria (for the complete list of inclusion/exclusion 

criteria see web appendix). In brief, only literature from EU/EEA/European Fare Trade Association (EFTA) 

(candidate) countries and other Western countries (i.e. Australia, Canada, New Zealand, Switzerland and 

USA) were selected. Articles from these non-EU/EEA countries were included to broaden the evidence 

base. Article types included randomised controlled trials (RCTs), non-randomised, prospective comparative 

studies, prospective observational studies (e.g. cohort studies), retrospective observational studies (e.g. 

case-control studies) and cross-sectional studies. Meta-analyses and systematic reviews were checked in 

full text, but only original articles were included. 

Selection based on title and abstract was performed by two independent researchers, who discussed in 

case of doubts. All selected records (including articles when doubts remained) were checked by a third 
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researcher with expertise in the field of prison health, who then took the final decision on inclusion or 

exclusion for full-text selection. Screening and critical appraisal of 50% of the full-text articles was 

performed in duplicate by two independent reviewers. The results were compared and discussed early in 

the review process, and any disagreements were adjudicated by a third reviewer. The process of selection 

and inclusion and exclusion of articles, including the reasons for exclusion of full-text papers, was registered 

in an Endnote library (version X7). 

The quality of the included peer-reviewed articles was assessed using standard Evidence Based Medicine 

checklists. For this review, we used the National Institute for Health and Clinical Excellence (NICE) 

checklists, when appropriate. The assessment of surveillance studies or other observational study designs, 

for which no standard checklists are available, was performed based on relevant aspects of the existing 

NICE checklists, supplemented with a set of questions for a specific study design. Predefined aspects of a 

study were qualitatively scored using - - or -, +/-, + or ++. For the studies included in the review, the level of 

evidence per individual article was determined based on a combination of the study design and risk of bias 

(using Grading of Recommendations Assessment, Development and Evaluation (GRADE) risk of bias criteria) 

(see web appendix). 

Data extraction  

Data from included studies were extracted into pre-defined evidence tables by one researcher, and 

reviewed by a second researcher. Evidence tables contained information on study characteristics (i.e. 

country, design, study period, follow-up, prison setting, study objective, data sources and definitions); 

study population (i.e. source population, inclusion and exclusion criteria, sample description: sample size, 

age, gender, risk groups); models of care; and relevant outcomes. The evidence tables also included a 

column with comments on quality aspects of the study and the final level of evidence.  

Summary and synthesis of results 

The findings were analysed by disease and vaccination strategy. Outcomes of interest included accessibility, 

feasibility and acceptability of vaccination at entrance and during prison stay, and qualitative description of 
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interventions/modes of service delivery. The following quantitative outcomes were of interest: acceptance 

(number of subjects accepting the first dose of vaccination divided by the number of subjects eligible for 

vaccination), uptake (number of subjects vaccinated divided by the total study sample (dose 1); the number 

of subjects vaccinated with subsequent doses divided by the number of subjects that received the first 

dose), measures of effectiveness (e.g. change in communicable disease incidence or prevalence) and cost-

effectiveness of vaccination in prison settings.  

Pooling of data was planned if more than one study on a given outcome was available and data from these 

studies were sufficiently homogeneous in terms of clinical, methodological and statistical characteristics. 

Otherwise, narrative syntheses were conducted. 

 

RESULTS 

A total of 7,041 articles were identified from the three electronic databases covering the project broader 

research area. Of these, 19 full-text articles on vaccine interventions in prison settings in the EU/EEA were 

finally included after applying the inclusion and exclusion criteria. Of the 19 articles, 16 reported on 

vaccination against HAV and/or HBV, two articles on vaccination against influenza and one on the MMR 

vaccine (Table 1). From the grey literature, focused solely on EU/EAA, two unpublished research reports 

were included after applying the inclusion and exclusion criteria and check for duplicity with the peer-

reviewed literature. Both unpublished research reports were on hepatitis vaccination (one on HAV and one 

on HBV). See Figures 1 and 2 for an overview of the selection procedure in the peer-reviewed and grey 

literature. 

Hepatitis A 

Two studies from EU/EAA countries were found on HAV vaccination in a correctional facility [18],[19], as 

shown in Table 2. In a UK study all inmates were offered one dose of HAV vaccine during a one-day mass 

vaccination and thereafter all individuals admitted to prison were offered the vaccine. Vaccination was 
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actively promoted by nurses, and information letters and leaflets were distributed. The acceptance rate 

was 91% whereas uptake was not reported. In one unpublished research report from Italy, a single dose 

HAV was offered at entrance to a regional prison in Florence [19]. The acceptance rate increased from 5% 

in 2010 to 40.8% in 2013. Of those who accepted, 62.9% were vaccinated in 2012 and 70.5% in 2013 

(others were released before receiving vaccine). 

Hepatitis B 

Four studies from the EU/EEA region and three studies outside this region reported on acceptance and 

uptake of HBV vaccination (Table 2). In the only comparative study (Denmark), a higher uptake was found 

with the very rapid schedule (1, 7, 21 days) compared to the standard schedule (1, 30, 180 days). 

Acceptance was the same in using both schedules (100%), but the uptake of the third dose was significantly 

higher when using the very rapid schedule (63%) compared to the standard schedule (20%) [20]. 

Despite differences in vaccine types, schedules, timing and promotion measures between the other non-

comparative studies, HBV vaccination was generally well accepted (54%-100%), with more variability in 

vaccine uptake (dose 1: 23%-100%, dose 2: 48%-92%, dose 3: 19%-80%) [21], [22]. In a longitudinal Italian 

study the acceptance rate increased from 12.9% in 2009 to 24.3% in 2014 following the availability of 

dedicated staff, however this was associated with a decreasing rate of completing the vaccination schedule 

(from 76.1% in 2009 to 51.7% in 2014) [23). In two studies from non-EU/EEA countries the acceptance was 

83%-93% and uptake decreased progressively from dose 1 (43% and 67%, respectively) to dose 3 (19% and 

40%, respectively) [24], [25]).  

The effectiveness of HBV vaccination interventions among inmates was investigated in four studies (two 

EU/EEA; two non-EU/EEA). Despite different vaccine types, schedules, timing and promotion measures 

used in these studies, seroconversion (68%-91%) and seroprotection (67%-83%) were generally high [26], 

[27],[28],[29]). 

Three studies and one unpublished report from EU/EEA countries reported the reasons why inmates were 

not vaccinated with HBV vaccine, which included early release (30%- 74%), transfer (10%-14%), house 
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arrest (12%), prior HBV infection (53%), refusal of vaccination (12.1%), and withdrawal from study (14%) 

[20], [21],[22],[23]).  

Among non-EU/EEA studies, a pilot HBV immunisation project among female Australian inmates reported 

that the appropriate time to initiate HBV vaccination was within the first week when inmates were in the 

reception units [24]. Two studies reported the reasons why inmates were not vaccinated with HBV vaccine, 

which included early release (12%-34.5%), prior HBV infection (11%-19.4%), refusal of vaccination (5%-

7.6%), prior vaccination (5% and 25%), and newly found chronic carriers (0.8%) [24], [25]. A USA survey 

study among 153 inmates reported that 93% would be willing to accept a HBV vaccine if offered to them 

[30]. Reasons for refusal of HBV vaccination among 11 inmates were: undecided (n=3), mistrust of 

government/prison (n=4), already vaccinated (n=2), needle dislike (n=1), and the perception not to be at 

risk (n=1). 

Hepatitis A and B combined 

Five studies were found on hepatitis A and B combined vaccine, all from outside the EU/EEA. Of these, one 

study reported data on acceptance, uptake and acceptability [31], one on acceptance and uptake [32]) two 

on cost-effectiveness [33], [34]), one on accepatbility/barriers [35].  

In a USA study, all men who have sex with men (MSM) jail dorm inmates were offered combined HAV and 

HBV vaccine using the rapid schedule by nurses who visited the dorm once a week during the study period 

[31]. The acceptance rate was 34%, and the uptake for dose 2, 3 and the booster was 77%, 57%, and 11%, 

respectively (Table 2).  

Another USA study evaluated a pilot program in which state-funded hepatitis vaccines were provided to 

local health departments to vaccinate jail inmates [32]. In two years, the number of county jails offering 

vaccination tripled, from 10 in 2003 to 30 by the end of 2005. The total number of hepatitis A/B vaccine 

doses administered in county jails rose from 2,807 in 2003 to 5,526 in 2005 (no p-values given).  

Two studies reporting on the cost-effectiveness of the combined hepatitis A/B vaccine interventions have 

been identified. Where HAV rates were >200%, 100-200% and <100% relative to the national average, cost-
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effectiveness of substituting hepatitis A/B vaccine (addition of one HAV dose) for HBV vaccine (3 doses) 

would be US$ <0, 2, 131, and 22,819 per life-year saved, respectively [34]. In inmates aged 25 years, 

vaccination with bivalent hepatitis A/B vaccine without prior screening has the most favourable cost-

effectiveness ratio, while in inmates aged 35 years, screening before choosing between HAV, HBV, or the 

bivalent hepatitis A/B vaccine was the most cost-effective scenario [33]. 

Reasons for not being vaccinated were refusal of vaccination, ineligibility or absence during vaccination 

sessions [31]. Another USA survey study reported that among 52 female inmates who had not completed a 

hepatitis A/B vaccine schedule, 67% were interested in receiving the vaccines [35].  

Influenza 

Two studies from the USA reported data on influenza vaccination in prison, one included data on uptake 

and acceptability [36]) and the other on acceptability only [37].  

In one study all inmates and staff were offered influenza vaccine shortly after the identification of an 

influenza outbreak [37]. For this purpose, temporary clinics were set up in prison. The vaccine uptake was 

42-46% among inmates and 25-37% among staff, as shown in table 3.  

In a survey study, mean coverage of H1N1 influenza vaccine among prison staff during the 2009 H1N1 

influenza pandemic was 62%, while that of both seasonal and H1N1 influenza vaccine combined was 69% 

[36]). These coverage rates were lower compared to other healthcare staff (not in correctional facilities).  

The first study reported the following challenges of influenza vaccination during outbreaks: insufficient 

staff, no easily accessible medical records to establish vaccination status or underlying conditions, lack of 

access to sufficient quantities of vaccine and antiviral drugs, and lack of skilled personnel to administer 

large volume of vaccine and antiviral drugs in timely manner [37]. In the second study among 25 

correctional facilities, 79% of respondents reported no barriers to storing and administering H1N1 vaccine, 

while 21% reported storage space for vaccine and 8% reported storage space for supplies as a barrier (Seib 

2013).   
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Measles, mumps and rubella 

One study from Canada reported on the acceptance and uptake of MMR vaccination (schedule not 

reported) during a mumps outbreak [38). Among inmates, acceptance was 80% and uptake was 74%. 

Among staff, acceptance was not reported and uptake was 36% (Table 3). This study also reported that 26% 

of inmates were not vaccinated due to previous mumps infection (4%), previous vaccination (3%), and 

refusal of vaccination (17%) [38].   

 

DISCUSSION 

To our knowledge, this is the first comprehensive systematic review on vaccination in prison settings. Even 

though vaccination is a prevention mainstay for a number of communicable diseases, it is a rarely 

researched topic in prison settings and our review identified a limited number of studies covering 

vaccination for HAV, HBV, influenza, measles, mumps and rubella.  

The larger share of evidence was concentrated on HBV vaccine, which has a recognized efficacy and an 

overall good safety profile also in the prison setting [28]. Our findings indicate an acceptance rate above 

80% in most studies, despite a much lower uptake of the last schedule dose. Using the very rapid HBV 

vaccination schedule offers a clear advantage in terms of both uptake and completion rates, according to 

one comparative study. The very rapid schedule for HBV is recommended by the World Health Organization 

(WHO) when more rapid induction of protection is required [39]. Based on this rationale and the contingent 

challenges due to rapid turnover of people in prison, the very rapid schedule is considered a suitable 

approach in prison settings [9]). According to our findings in fact, the major identified barriers to the 

completion of vaccination schedule were release from prison, house arrest and transfer to other prisons 

[20], [21], [22], [23]. Yet, while completion of the three-dose course may increase using the very rapid 

vaccination schedule, data on the uptake of the booster dose at 12 months was poorly available from the 

included studies. Evidence on HBV vaccine effectiveness and duration of protection in the absence of the 

fourth dose is limited [39].  
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Besides universal childhood vaccination, the WHO recommends HBV vaccination for a number of groups at 

increased risk, including people in prison, PWID and people with HIV and/or HCV infection[39]. While 

almost all EU/EEA countries have already adopted childhood immunization programmes, targeted 

vaccination initiatives are heterogeneous with most countries offering HBV vaccination to PWID, HIV- and 

HCV-infected individuals. However, only a limited number of countries include people in prison among the 

target groups, despite the overrepresentation in prison of people with HIV and HCV infections [14] and of 

people with substance use disorders, including PWID [15].   

Co-administration of HAV and HBV vaccine to people in prison was explored in a few studies, either 

targeting the whole prison population [32] or a selected group, such as MSM (Costumbrado 2012 31). In 

consideration of the burden of chronic liver diseases and HIV in the prison population, addition of HAV 

vaccination to the HBV vaccine offered to all people in prison may be considered, based on the WHO 

recommendation for targeted HAV vaccination [40]. However, underlying seroprevalence and susceptibility 

to the disease would need to be taken into consideration to assess the most affordable vaccination strategy 

and its optimal implementation in a given country or region, as indicated by the two cost-effectiveness 

studies included in the analysis [33], [34]. In particular, the offer of vaccination for HBV or a combination of 

HAB and HBV may be influenced by a preliminary serology assessment to investigate pre-existing immunity 

to either of the two viruses [33]. This approach may be of relevance in most of the EU/EEA countries, as 

according to a recently published analysis, the region is characterized by low or very low endemicity for 

HAV and by an increasing proportion of susceptible persons, in particular among the younger age groups 

[41]. HAV circulation in a context of high susceptibility to infection may result in large outbreaks, as recently 

occurred among MSM in the EU/EEA  [42]. Although no cases have been reported from prison settings to 

date, there is potential for such events to occur among the prison population. Currently HAV vaccination is 

considered a core measure for outbreak control activities [40]; yet, its use to prevent and control outbreak-

prone diseases in prison is a less researched topic in the literature.  

Evidence on vaccination in outbreak situations was limited to two studies, one reporting on seasonal flu 

outbreaks occurring in two prisons [37], and one on MMR vaccine administration in the context of a mumps 
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outbreak control effort [38]. Despite the scarcity of scientific evidence, outbreaks of vaccine-preventable 

diseases in prison settings are not that rare [43]. While single individuals in prison may be at lower risk of 

exposure to diseases such as flu or measles, these settings house large populations with high turnover, are 

often overcrowded, vaccine coverage may be suboptimal and susceptibility to disease variable [8], [9]. 

Organisational issues related to outbreak management, such as limited personnel to handle the medical 

surge, timely access to sufficient quantities of vaccine and lack of skilled personnel to administer a large 

volume of vaccine may be quite challenging in this setting (Robinson 2012, Walkty 2011).   

Preventive vaccination against seasonal and pandemic flu in prison settings is also of relevance in 

consideration of the changing demographic and aging of the prison population [8], the accompanying 

burden of chronic diseases in this population [44], coupled with the higher prevalence of smokers in this 

setting [44] . Current guidelines recommend offering seasonal flu vaccination to high risk groups only in the 

general population, including the elderly and the chronically ill [45], [46], [47], which should be extended to 

people in prison across the EU/EEA. However, seasonal flu vaccination coverage is suboptimal in the region 

[48] and complying with these guidelines in prison settings may result in operational challenges, e.g. 

identification and offer of vaccination only to individuals belonging to the groups at risk. In consideration of 

the potential for outbreak events to occur in closed settings, universal seasonal flu vaccination campaigns 

may constitute a more effective measure, given the caveat of affordability. While prison staff are not often 

identified as a target group for seasonal flu vaccination, they were targeted in two articles retrieved 

through this review [36], [37]. Providing adequate seasonal flu vaccination coverage among staff may not 

only benefit the single individual, but also protect the prison population from disease introduction from the 

broader community [49]. Of note, in a pandemic flu situation, vaccination of staff may preserve 

functionality of services. Based on a similar rationale, flu vaccination is recommended for healthcare 

workers  [9]. Given these observations, prison settings may warrant inclusion in a national flu pandemic 

plan [36], as already done in some European countries such as the UK [50]. 

The findings from our review are limited to certain vaccine-preventable diseases, although adult 

vaccination programmes include a number of other vaccines, such as pneumococcal and meningococcal 
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vaccination and tetanus booster [51]. Implementation of these vaccination programmes in prison settings 

might also be relevant. Taken into consideration the life-course approach promoted by the WHO in the 

Global Vaccine Action Plan, vaccination in adulthood is an essential component of a comprehensive 

communicable diseases prevention strategy [52]. Adult vaccination in prison settings may have an even 

stronger rationale based on the overall higher burden of disease in this population [9], [12]. Vaccination in 

prison may also offer the opportunity for prison health services to reach people belonging to deprived and 

underserved communities who may suffer from suboptimal access to services while in the community. In 

this scenario, women in prison may warrant some special considerations, not only for their specific needs 

(e.g. HPV vaccination), but also for their children’s. Importantly, provision of adequate vaccination services 

to children and infants born to women in detention, including birth-dose HBV vaccination when 

appropriate, is to be considered and planned for. 

Scaling-up vaccination in prison settings may not only result in single individual’s protection against disease, 

but may also produce a “community dividend” effect by contributing to achieving herd immunity in the 

broader population or at least among specific groups at higher risk. This phenomenon has been well 

described in Scotland, where the benefits of targeted HBV vaccination scale-up in prison have largely 

accrued among PWID in the community [17]. 

Finally, to ensure achievement of the prevention potential of a comprehensive vaccination schedule in 

prison settings, appropriate monitoring should be in place. Despite the very limited implementation in 

EU/EEA prison settings, electronic immunisation information systems (IISs) for vaccination may help 

recording the number of doses received while in prison and thereby help achieving a higher coverage and 

completion of vaccination post-release. Similarily, the use of IISs can provide a reliable tool to assess 

individual’s vaccination history at entrance into prison and thereby avoid unnecessary and repeated 

vaccination. IISs may also facilitate coordination between prison health and community immunisation 

services, which is paramount for schedule completion. Furthermore, vaccination requirements of specific 

prison populations should be part of health needs assessment to ensure that current and emerging 

vaccination needs of any prison population is known and planned for [53]. 
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Strengths and limitations 

The strengths of this systematic review include a broad search over a long period of time in three peer-

reviewed literature databases, supplemented with searches for grey literature on websites and via a call to 

experts, and using a rigorous methodology to identify, critically appraise, analyse and summarise the 

relevant evidence [54], [55]. Yet, we could only retrieve a limited number of articles covering few vaccine-

preventable diseases. Most studies had a descriptive and observational design without control groups, 

were conducted in single institutions and had limited generalisability. Outcome definitions varied between 

studies, and some studies did not clearly define the relevant outcomes used. This mostly concerned the 

denominators used for various rates, such as the vaccine acceptance and uptake rate. Although we have 

recalculated several outcome values to prevent incorrect comparisons, this was not always possible due to 

lacking outcome definitions. Finally, it was often difficult to determine the vaccination factors responsible 

for the observed effects due to the fact that interventions were often part of a bundle of measures and 

could therefore not be examined in isolation (i.e. different vaccine brands, schedules, timings and 

promotion measures). 

While the focus of this review was the EU/EEA region, a number of the retrieved studies were conducted in 

other high-income countries, particularly in the USA. As a result, their findings may not be simply 

extrapolated to the EU/EEA context due to diversity in the demographic, infrastructural and structural 

characteristics of the USA prison system. Even within one region, study settings varied widely between 

included studies (e.g. jails, were persons are generally incarcerated for shorter periods, versus prisons for 

sentenced individuals).  

Conclusions 

In this systematic review we have retrieved evidence on vaccination interventions for HAV, HBV, influenza, 

measles, mumps and rubella. With the exception of HBV, the resulting evidence base is very weak, with 

very few studies reporting on most vaccine-preventable diseases. This systematic review highlighted 

important knowledge gaps and operational challenges for vaccination programmes in prison settings. Yet, 
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this review highlights that vaccination is an effective measure that warrants comprehensive and tailored 

implementation in prison settings in order to reduce the preventable disease burden, avoid risks of large 

outbreaks of vaccine-preventable diseases, and contribute to health equity for people in prison.       
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Figure 1. Flowchart selection process peer-reviewed literature 
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Figure 2. Flowchart selection process for the grey literature 
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Table 1: Characteristics of included studies 

Reference Country Source - study design  Sample size Vaccine 
(schedule/dose) 

Effectiveness 
outcomes 

Acceptability/barriers 
outcomes/ 

Level of 
evidence 

Gilbert, 2004 [18 ] UK PRL - Cross-sectional study   1,363 inmates Hepatitis A (single 
dose) 

Acceptance, uptake, 
effectiveness 

Refusal + reasons 
No vaccine offer + reasons 

Very low 

Gabbuti, 
2014 [19] 

Italy GL – Cross-sectional study   2,376 inmates Hepatitis A (single 
dose) 

Acceptance, uptake Reasons for non 
completion of  schedule 

Unpublished 
research report 

Christensen, 2004 
[20]  

Denmark/Estonia PRL - RCT - Open label 
extension  

72 inmates in 
Denmark and 566 
in Estonia 

Hepatitis B (very 
rapid vs. standard) 

Acceptance, uptake 
seroconversion, 
seroprotection 

No vaccine offer + reasons Low 

Gilbert, 2004 (27) UK PRL - Cross-sectional study 42 prisons in 
England and 
Wales 

Hepatitis B (very 
rapid schedule) 

Effectiveness - Very low 

Awofeso, 2001 
[28] 

Australia PRL – Cross-sectional 
study   

1,037 inmates Hepatitis B (rapid) Seroconversion, 
seroprotection 

- Very low 

Devine, 2007 [24] Australia PRL – Cross-sectional 
study   

391 inmates Hepatitis B 
(standard) 

Acceptance, uptake No vaccine offer + reasons Very low 

Clarke, 2003 [25] USA PRL - Cross-sectional study  236 inmates Hepatitis B (3 
doses) 

Acceptance, uptake No vaccine offer + reasons Very low 

Gabbuti, 
2014 [23] 

Italy GL - Retrospective study   12,143 inmates Hepatitis B 
(standard) 

Acceptance, uptake - Unpublished 
research report 

Jacomet, 2016 
[22] 

France  PRL – Cross-sectional 
study 

357 inmates Hepatitis B 
(schedule NR) 

Acceptance, uptake No vaccine offer + reasons Very low 

Beck, 2012 [26] UK PRL - Surveiilance study 147 prisons in 
England and 
Wales 

Hepatitis B 
(schedule NR) 

Uptake - Very low 

Pisu, 2002 [29] USA PRL - Mathematical model NA Hepatitis B 
(schedule NR) 

Cost-effectiveness - Low 

Bayas, 1993 [21]  Spain PRL – Cross-sectional 
study 

705 inmates Hepatitis B 
(standard) 

Acceptance, uptake No vaccine offer + reasons Very low 

Vallabanheni, 
2004 [30] 

USA PRL - Cross-sectional study 153 inmates Hepatitis B 
(schedule NR) 

- Acceptability 
Refusal + reasons 

Very low 

Costumbrado, 
2012 [31] 

USA PRL – Cross-sectional 
study 

4,719 inmates Hepatits A + B 
combined (very 
rapid schedule) 

Acceptance, uptake Refusal + reasons 
No vaccine offer + reasons 

Very low 

Herlihy, 2007 [32] USA PRL - Prospective study NR Hepatits A + B 
combined (schedule 
NR) 

Number of county jails 
offering vaccine 

- Very low 

Jacobs, 2003 [33] USA PRL - Mathematical model NA Hepatits A + B 
combined (schedule 
NR) 

Cost-effectiveness - NA 

Jacobs, 2004 [34] USA PRL - Mathematical model NA Hepatits A + B 
combined (schedule 
NR) 

Cost-effectiveness  NA 

Nijhawan, 2010 
[35] 

USA PRL - Cross-sectional study 52 inmates Hepatits A + B 
combined (schedule 
NR) 

- Acceptability Very low 

Robinson, 2012 
[37] 

USA PRL - Outbreak report 995 inmates 
235 staff 

Infuenza vaccine 
(single dose) 

Uptake No vaccine offer + reasons Very low 
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Seib, 2013 [36] USA PRL - Outbreak report 25 correctional 
facilities in 
Washington State  

Influenza vaccine 
(single dose) 

- Acceptability, feasibility 
and accessibility 

Very low 

Walkty, 2011[38] Canada PRL Outbreak report 135 inmates 
187 staff 

MMR combined 
vaccine 
(schedule/dose NR) 

Acceptance, uptake No vaccine offer + reasons Very low 

UK: United Kingdom; USA: United States of America; PRL: peer-reviewed literature; GL: grey literature; NR: not reported; NA: not applicable. 
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Table 2. Summary of retrieved studies on Hepatitis A, B and combined A+B vaccination in prison setting 

Reference, 
country, study 
design 

Prison setting, 
sample 

Schedule Who, when, offer, 
promotion 

Acceptance* Uptake** Seroconversion Seroprotection Change 
prevalence/in
cidence 

Level of 
evidence 

Hepatitis A vaccine 

Gilbert, 2004 
[18] 
 
UK 
 
Cross-sectional 
study 
 
PRL 

Large local 
prison serving 
mostly remands 
or those with 
short sentences 
 
n=1,363 

 
Single dose 

All inmates on the mass 
vaccination day and all 
entrants the subsequent 
4 weeks, without 
vaccination history 
 
One-day mass vaccina-
tion and at entry (timing 
NR) the subsequent 4 
weeks 
 
Voluntary 
 
Information letter, infor-
mation leaflets, active 
promotion by nurses 
 

91% NR NR NR NR Very low 

Gabbuti A 
2014 [19] 
 
Italy 
 
Cross-sectional 
study 
 
GL 

Regional prison 
(Florence) 
 
n=2376  

 
Single dose 

All detainees 
 
After serological 
screening (timing of 
screening NR) 
 
Voluntary 
 
2 sanitary assistants 
dedicated to prisoners 
vaccination from 2010 

1/20 (5%) in 
2010 
5/39 (12.8%) in 
2011 
22/82 (26.8%) 
in 2012 
40/98 (40.8%) 
in 2013 
 

Vaccinated: 
-62.9% in 2012  
-70.5% in 2013 
  

NR NR NR Unpublished 
research 
report 

Hepatitis B vaccine 

Christensen, 
2004 [20] 
 
Denmark 
 
RCT 
 
PRL 

One prison 
center for 
remands and 
convicts 
 
n=72 

 
d0, d7, d21, 
booster d210 
(very rapid) 

Prison entrants known 
to HBV positive or ever 
vaccinated against HBV 
 
At entry (timing NR) 
 
Voluntary 
 
NR 

100% Dose 3: 63% NR NR NR Low 

 
d0, d30, 
d180, booster 
d210 
(standard) 

 100% Dose 3: 20% 
 
Very rapid vs. 
standard 
schedule 
p=0.017

$ 

NR NR NR  
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Christensen, 
2004 [20] 
 
Estonia 
 
Open-label trial 
 
PRL 

One prison for 
remands and 
convicts 
 
n=566 

 
d0, d7, d21, 
booster d210 
(very rapid) 

All inmates known to 
have had hepatitis B 
 
During study period 
 
Voluntary 
 
NR 

100% Dose 1: 100% 
Dose 2: 92% 
Dose 3: 81% 
Booster: 42% 

Seroconversion 
(anti-HBs ≥1 IU/l): 
At median 209 days: 
91% 

Seroprotection 
(anti-HBs ≥10 IU/l): 
At
median 209 
days: 67% 

NR Low 

Awofeso, 2001 
[28] 
 
Australia 
 
Cross-sectional 
study 
 
PRL 

State 
correctional 
facilities 
 
n=1,037 

Engerix-B (20 
µg/dose) 
 
d0-1-2 
months 
(rapid) 

Full-time inmates who 
agreed to participate in 
the screening program, 
serologically negative 
for HBV surface antigen, 
HBV surface antibody, 
and HBV core antibody 
 
During study period 
 
Voluntary 
 
NR 

NR NR Seroconversion 
(definition not given): 
- HCV+ inmates: 

79.7% 
- HCV- inmates: 

85.2% 
- OR HCV+ vs -

=0.69 (p=0.37) 

Seroprotection 
(anti-HBs ≥10IU/l):  
After dose 3: 82.5% 

NR Very low 

H-B-Vax II 
(10 µg/dose) 
 
d0-1-2 
months 
(rapid) 

 NR NR Seroconversion 
(definition not given): 
- HCV+ inmates: 

73.7% 
- HCV- inmates: 

67.6% 
- OR HCV+ vs -

=1.3 (p=0.64) 

Seroprotection 
(anti-HBs ≥10IU/l):  
After dose 3: 69.6%

 

 
OR Engerix-B vs. 
H-B-Vax II =2.1 
(p=0.04)

$ 

NR  

Devine, 2007 
[24] 
 
Australia 
 
Cross-sectional 
study 
 
PRL 

Two female 
prisons 
 
n=391 

H-B-Vax II 
 
d0, d30, d180 
(standard) 

New entrants and 
already sentenced 
female inmates with 
no/incomplete HBV 
vaccination history 
 
Entrants: at same time 
as serological screening 
(timing of screening NR) 
 
Voluntary 
 
NR 

83% Dose 1: 43% 
Dose 2: 48% 
Dose 3: 19% 

NR NR NR Very low 

Bayas, 1993 
[21] 
 
Spain 
 
Cross-sectional 
study 
 
PRL 

Three prisons (1 
for young offen-
ders awaiting 
trial, 1 long-
sentence, 1 
intermediate 
situation) 
 
n=705 

Engerix-B 
 
d0, d(1-90), 
d(50-360)  

Inmates negative for all 
hepatitis B markers or 
with positive anti-HBs 
 
As soon as possible 
after the serological 
screening (timing of 
screening NR) 
 

76% Dose 1: 31% 
Dose 2: 81% 
Dose 3: 43% 

Seroconversion 
(anti-HBs ≥1 IU/l): 
After dose 2: 44% 
After dose 3: 80% 

Seroprotection 
(anti-HBs ≥10IU/l):  
After dose 2: 33% 
After dose 3: 6% 

NR Very low 
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Voluntary 
 
Each inmate personally 
informed about aims of 
the program 

Jacomet, 2016 
[22] 
 
France 
 
Cross-sectional 
study 
 
PRL 

Two prisons 
 
n=357 

NR 
 
NR 

Adult inmates who were 
HBV free and exhibited 
no HBs antibodies 
 
After the serological 
screening at entry/relea-
se (timing of screening 
NR) 
 
Voluntary 
 
NR 

Dose 1: 54% Dose 1: 23% NR NR NR Very low 

Clarke, 2003 
[25] 
 
USA 
 
Cross-sectional 
study 
 
PRL 

One state 
correctional 
facility serving 
both as jail and 
prison 
 
n=236 

NR 
 
3 doses, not 
further 
specified 

Female inmates at entry, 
and for the last 4 days of 
the study all other 
female inmates, all with 
no/unknown HBV 
vaccination/ infection 
history 
 
At entry (timing NR) and 
for the last 4 days any 
time during 
imprisonment 
 
Voluntary 
 
Called in small groups to 
vaccination area, 
information about 
hepatitis B, due date 
cards, contact details of 
local hospital clinic for 
free vaccine doses 

93% Dose 1: 67% 
Dose 2: 73% 
Dose 3: 40% 

NR NR NR Very low 

Gabbuti A 
2014 [23] 
 
Italy 
 
2009-2015 
 
Retrospective 
study 
 
GL 

Regional prison 
(Florence) 
 
-2303 prisoners 
in 2009  
-2376 prisoners 
in 2010 
-2198 prisoners 
in 2011 
-2015 prisoners 
in 2012 
-1843 prisoners 

HBV, not 
further 
specified 
 
d0, d30, d180 
(standard) 

All detainees with 
negative HBV serology 
 
At prison entry. After 
serological screening. 
 
Voluntary 
 
2 sanitary assistants 
dedicated to prisoners 
vaccination from 2010 
 

12.9% in 2009 
13.1% in 2010 
14.2% in 2011 
15.2% in 2012 
23.2% in 2013 
24.3% in 2014 
 

Vaccination 
completion (all 
doses): 
-35/46 
(76.1%) in 
2009 
-40/50 (80%) 
in 2010 
-52/67 
(77.6%) in 
2011 
-110/187 

NR NR NR Unpublished 
research 
report 
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in 2013 
-1408 prisoners 
in 2014 

(58.8%) in 
2012 
-192/402 
(47.8%) in 
2013 
-185/358 
(51.7%) in 
2014 

Combined Hepatitis A and B vaccine 

Costumbrado, 
2012 [31] 
 
USA 
 
Cross-sectional 
study 
 
PRL 

County jail MSM 
dorm 
 
n=4,719 

 
d0, 7, 21-30, 
booster 12 
months (very 
rapid 
schedule) 

All MSM dorm inmates 
 
Vaccine offered once a 
week during study 
period 
 
Voluntary 
 
A next-dose card: 
record administered 
vaccine doses, due date 
next dose, sexual health 
clinics, website and 
helpline, and message 
“It is never too late to 
complete the vaccine 
series” 

34% Dose 1: NR 
Dose 2: 77% 
Dose 3: 58% 
Booster: 11% 

NR NR NR Very low 

HAV: hepatitis A virus, NR: not reported, USA: United States of America, MSM: Man who have Sex with Men, HCV=hepatitis C virus, OR=odds ratio 

PRL: Peer-review literature, GL: Grey literature. 

*Of all subjects eligible for vaccination at d0 
**Of total study sample of inmates; % dose 2 and 3 are of the number of inmates that received first dose (Hepatitis B vaccine only) 
$post-vaccination titer ≥100 IU/l: OR=1.89, p=0.04.  
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Table 3. Summary of retrieved studies on Measles-Mumps-Rubella and Influenza vaccination in prison setting 

Reference, 
country, study 
design 

Prison 
setting, 
sample 

Vaccine, 
schedule 

Who, when, offer, 
promotion 

Acceptance* Uptake** Seroconversion Seroprotection Change 
prevalence/ 
incidence 

Level of 
evidence 

Robinson S 
CDC, 2012 [37] 
 
USA 
 
Outbreak report 
 
PRL 

One minimum 
to maximum 
and one 
minimum 
security prison  
 
n=995 inmates 
n=235 staff 

influenza 
vaccine 
 
NR 

All inmates and staff of 
the two prisons 
 
Shortly after influenza 
outbreak identification of 
ILI cases 
 
NR 
 
Temporary clinics were 
set up to identify ILI 
cases and offer 
vaccination 

NR Prison A:  
Inmates: 42% 
Staff: 37% 
 
Prison B: 
Inmates: 46% 
Staff: 25% 

NR NR NR Very low 

Walkty, 2011 
[38] 
 
Canada 
 
Outbreak report 
 
PRL 

One minimum-
security prison 
 
n=135 inmates 
n=187 staff 

MMR 
combination 
vaccine 
 
NR 

All inmates and staff  
 
During mumps outbreak 
 
Voluntary 
 
NR 

Inmates: 80% 
Staff: NR 

Inmates: 74% 
Staff: 36% 

NR NR  Very low 

CDC=Centers for Disease Control and Prevention, ILI=influenza-like illness, NR=not reported, RCT=randomised controlled trial, MMR=measles-mumps-rubella, PRL: Peer-review literature 
*Of all subjects eligible for vaccination at d0 
**Of total study sample of inmates 
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