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Unstructured summary  
Understanding why some migrants in Europe are at risk of under-immunisation and show lower vaccination uptake for routine and COVID-19 vaccines is critical if we are to address vaccination inequities and meet the goals of the WHO’s new Immunisation Agenda 2030. We did a systematic review (PROSPERO: CRD42020219214) exploring barriers and facilitators of vaccine uptake (categorised using the 5As Taxonomy - Access, Awareness, Affordability, Acceptance, Activation) and sociodemographic determinants of under-vaccination among migrants in the EU/EEA, UK, and Switzerland. We searched MEDLINE, CINAHL and PsycINFO from 2000-2021 for primary research, with no restrictions on language. 5259 data sources were screened, with 67 studies included from 16 countries, representing 366,529 migrants. We identified multiple access barriers—including language, literacy, and communication barriers, practical and legal barriers to accessing and delivering vaccination services, and service barriers such as lack of specific guidelines and knowledge of health-care professionals—for key vaccines including measles-mumps-rubella, diphtheria-pertussis-tetanus, human papillomavirus, influenza, polio, and COVID-19 vaccines Acceptance barriers were mostly reported in Eastern European and Muslim migrants for HPV, measles, and influenza vaccines. We identified 23 significant determinants of under-vaccination in migrants (p<0.05), including African origin, recent migration, and being a refugee/asylum seeker. We did not identify a strong overall association with gender or age. Tailored vaccination messaging, community outreach and behavioural nudges facilitated uptake. Migrants’ barriers to accessing healthcare are already well documented, and this Review confirms their role in limiting vaccine uptake. These findings hold immediate relevance to strengthening vaccination programmes in high-income countries, including for COVID-19, and suggest that tailored, culturally sensitive, and evidence-informed strategies, unambiguous public health messaging, and health system strengthening are needed to address access and acceptance barriers to vaccination in migrants and create opportunities and pathways for offering catch-up vaccinations to migrants.

Key points
· Migrants in Europe are one of several under-immunised groups and may be excluded from initiatives to promote catch-up vaccination for missed vaccines and doses on arrival in some European countries. Emerging data show low intent to vaccinate and low uptake in some migrant groups for COVID-19.
· The COVID-19 pandemic has exposed severe health and vaccination inequities and presented opportunities for innovations in vaccine service delivery and policy to better include refugees and migrants, including novel strategies to improve engagement with under-immunised groups. 
· Our review confirms migrants’ barriers to accessing healthcare limit vaccine uptake and shows that a range of access barriers exist for key vaccines, including language, literacy, communication, practical, legal, and service barriers.   
· Vaccine acceptance barriers were mostly reported in Eastern European and Muslim migrants, for HPV, measles, and influenza vaccines. African and recent migrants, refugees and asylum seekers may be at higher risk of being under-vaccinated.
· A shift towards migrant-sensitive and adaptable vaccination services, systems, and policies, with coproduction of tailored interventions and clear, consistent public health messaging, is needed to address specific vaccine access and acceptance barriers in migrants and strengthen vaccination programmes in high income countries.
· Health-system strengthening is needed to provide opportunities and care pathways to offer child, adolescent, and adult migrants catch-up vaccinations along the entire migration trajectory for missed vaccines and doses.





Introduction

Some migrant populations are known to be at risk of under-immunisation (1-4) and have been involved in recent outbreaks of vaccine-preventable diseases in the EU/EEA. (5) The severe health inequities exposed by the COVID-19 pandemic (6-9), including barriers to accessing vaccination services (10), have highlighted the need for novel strategies to improve engagement with under-immunised groups, address barriers to COVID-19 vaccine uptake, and facilitate countries in meeting their vaccination targets, relieving their health systems and reopening their economies. (10, 11) Emerging evidence shows lower COVID-19 vaccine uptake in some migrant and ethnic minority populations, despite these groups being disproportionately affected by the disease. (6, 12, 13) Adolescent and adult migrants may be particularly at risk of under-immunisation for routine vaccinations and excluded from initiatives to promote catch-up vaccination on arrival in some European countries. (14) Migrants also face well-documented barriers to accessing healthcare (2, 15) but it is unclear to what extent this impacts on their ability to access vaccination services or how cultural, personal and language barriers also influence vaccine uptake. (10) Despite known gaps in uptake, there is limited research exploring these factors and how levels of vaccination coverage and uptake vary within and between migrant sub-populations.

International migrants are a diverse group, including refugees, asylum seekers, irregular migrants, international students, and labour migrants, with varying social determinants of health and reasons for migration. Understanding the factors that influence low vaccination coverage and uptake in some migrants and identifying which sub-populations specifically are affected, is critical to driving improvements in vaccination programmes and national vaccination strategies, including in the immediate term for COVID-19. It also supports key objectives of the World Health Organization’s new Immunisation Agenda 2030 (IA2030) (16) to improve vaccine coverage for vaccine-preventable diseases, achieve equitable access for vulnerable populations and integrate vaccination throughout the life-course, including a focus on catching-up older migrants with missed vaccines or doses. (17) At present, inconsistent use of terminology complicates the discourse around vaccination (and migrant health more generally) and may contribute to the design of interventions which fail to account for the full range of reasons for sub-optimal vaccination (18, 19). Several models and theoretical frameworks exist to help define vaccination behaviour; the evidence-informed ‘5 As’ taxonomy (20) is considered to capture most determinants of vaccine uptake and is most relevant to the aims of this review, and includes a focus on access, affordability, awareness, acceptance, and activation (Table 1). There is an urgent need to investigate the relative contributions of these various factors to sub-optimal vaccine uptake in migrant populations to inform the development of evidence-based interventions to improve vaccine equity. We therefore did a systematic review to identify 1) barriers and facilitators to vaccine uptake in migrants (categorised using the 5As) and 2) determinants of under-vaccination, to improve uptake and coverage of routine and COVID-19 vaccination in diverse migrant populations in the EU/EEA. 

[Table 1. Definitions of key terms.]

Methods
We did a systematic review according to PRISMA guidelines (21) and registered with the International Prospective Register of Systematic Reviews (PROSPERO: CRD42020219214). 

Inclusion and exclusion criteria
We included primary research studies that included data on barriers or facilitators to vaccine uptake (primary outcome) or determinants of under-vaccination (secondary outcome) in migrant populations living in one of 30 EU/EEA countries, the UK and Switzerland, published between 2000-2021 in any language. Key terms are defined in Table 1. Studies involving healthcare professionals (HCPs) working with migrant populations were included to capture provider- and system-level perspectives pertaining to our primary outcome. We included all vaccines in this analysis. The inclusion and exclusion criteria, developed using a PICOS framework (22), are outlined in full in Table 2. Studies were excluded if they did not contain data from one of the listed countries, were published outside the specified date range, contained non-disaggregated migrant population data, did not meet the key definitions, or were non-primary research articles. 

[Table 2. Inclusion and exclusion criteria, using PICOS framework.]

Search strategy 
MEDLINE, CINAHL and PsycINFO databases were searched for primary research in any language published between 1 January 2000 and 14 September 2021, combining free text terms and subject headings relating to (migration) AND (vaccination) AND (determinants) (see Supplementary Tables S3-S4, p22). Grey literature sources and bibliographies of included studies were also hand-searched. Pre-2000 studies were excluded to keep findings relevant to recent migrant population flows, policy, and events; literature on COVID-19 was included. Records were imported into EndNote, and duplicates deleted. Title/abstract and full-text screening were independently carried out by two reviewers (AFC and JC/KR/AD) using Rayyan QCRI. (23) A minority of papers (11/272, 4%) not written in English, Spanish or French (languages of the research team) were translated using Google Translate to assess full-text inclusion. The selection process is shown in Figure 1.

[Figure 1. PRISMA flow diagram of study selection process] 

Data extraction
Data were independently extracted by two reviewers (AFC and YF) using a customised form (developed and piloted for the review), including location and year of study, study design, vaccine(s), vaccination type (e.g., childhood immunisations), determinants and rates of under-vaccination. Discrepancies at any stage were resolved by consensus. 

Quality assessment
Quality of all included studies were independently assessed by two reviewers (AFC and YF) using JBI Critical Appraisal Tools (24), with parameters of low (<49%), medium (50-79%) and high (80-100%) study quality. Data were not excluded based on study quality, but this information informed the narrative synthesis and discussion.   

Data synthesis and analysis
Extracted data were tabulated and results presented as reported in the studies. All data were synthesised narratively. Qualitative data were first analysed thematically to identify factors influencing uptake, then categorised using the ‘5 As’ Taxonomy (20) (Table 1), and further classified by emergent sub-themes. Quantitative data addressing the secondary outcome were tabulated by theme. Data synthesis and analysis were carried out by two reviewers (AFC and YF) in consultation. 

Role of the funding source
The funder of the study had no role in study design, data collection, data analysis, data interpretation, or writing of the report. 

Results 
5259 data sources were screened (title/abstract, n=4362; full-text, n=1149), of which 67 studies were included in the systematic review (primary outcome, n=43; secondary outcome, n=37); 42 focused on ‘foreign-born’ migrants (not otherwise defined) or children of migrants, while the remainder focused on asylum seekers and refugees (n=10), undocumented migrants (n=3), homeless migrant children (n=1), European Roma (n=2) and HCPs who had worked with migrants (n=8) (papers containing multiple population groups were counted more than once). The included studies had a combined sample size of 366,529 migrants and 641 health professionals. Most studies reported on measles-containing vaccines (n=18), human papillomavirus (HPV) vaccine (n=17), or diphtheria, tetanus, or pertussis-containing vaccines (n=16); two studies looked at COVID-19 vaccination in migrants. Studies were conducted in 16 countries; and were cross-sectional (n=36), cohort (n=12), case-control (1), qualitative (n=16) or other (n=2) in design. 67/70 papers were quality appraised (3 study designs did not have an appropriate checklist), with a mean score of 82% (range: 22-100%). Detailed characteristics of included studies are shown in Supplementary Table S1 (pp2-16). 

Barriers and facilitators to vaccine uptake in migrant populations 
Forty-three studies (8, 25-66) addressed the primary outcome. Access and acceptance were the most common themes, with awareness, affordability and activation reported to a lesser extent. Unique sub-themes relating to barriers (n=20) and facilitators (n=18) to uptake were defined and are summarised in Table 3 (further details are shown in Supplementary Tables S5-S6, pp23-26). 

[Table 3. What are the barriers and facilitators to vaccine uptake in migrant populations?] 

Access to vaccination 
i. Language, literacy, and communication barriers 
Low literacy (39, 53, 58), language barriers and lack of interpreting services (26, 28, 36, 37, 39, 43, 44, 46, 53, 55, 58, 65, 67, 68) were common barriers to uptake. Specific barriers for European Roma were highlighted (lack of access to Romani-speaking interpreters; HCPs unaware of the difference between Roma and Romanian). (39, 58) HCPs reported that vaccination appointment times (10-15 minutes) were unrealistic when faced with communication barriers. (58) System-level barriers included lack of accessible, tailored or translated information about vaccination for migrant populations. (26, 28, 36, 38, 44, 46, 53, 55, 58-60, 64, 68) For example, some Moroccan, Turkish and Somali populations said they preferred oral information, and written formats were not appropriate. (38, 55) In the absence of translated or accessible information, migrants also turned to alternative and unregulated sources, such as Google, social media, friends, and family. (25, 36, 56, 59, 60) 

ii. Practical and legal barriers to accessing healthcare and services  
Practical and legal barriers to accessing healthcare (whether perceived or real), including insecure housing, frequent change of/no fixed address, (34, 41, 44) digital exclusion (39) and fears and uncertainty around legal entitlement  (8, 34, 39, 58-60, 68) presented  challenges accessing vaccination services. Vaccines delivered through mainstream channels (e.g. schools) were not accessible for certain sub-populations, e.g. European Roma. (34, 39, 68) Barriers related to legal entitlement included fear of being charged for care or asked about immigration status when accessing care, distrust of HCPs and authorities based on rumours or experiences of discrimination, difficulties registering with a GP, and being refused care. (8, 34, 39, 58-60, 68) Asylum seekers, refugees, and migrants with precarious immigration status in two UK studies expressed concern that they would be de-prioritised or excluded from the COVID-19 vaccine roll-out because of their status, (8, 59) and undocumented migrants (n=10) remained unaware that they could access COVID-19 vaccination free of charge and without immigration checks after the government widened access. (59)

iii. Knowledge of migrant vaccination among healthcare professionals (HCPs) 
Poor HCP knowledge of migrants’ entitlements to healthcare and vaccination guidelines (e.g., vaccination of individuals with incomplete/uncertain immunisation status) resulted in patients being wrongly refused access to primary care or not offered recommended catch-up vaccinations. (34, 48, 60, 65) A French study of GPs found wide variation in vaccination practices for newly-arrived migrants with no vaccination record, while a Portuguese study suggested there had been missed opportunities to vaccinate migrants for tetanus when they had been in contact with the healthcare system. (48, 61) 

iv. Vaccination policy and guidelines 
There was an absence of policies promoting vaccination and catch-up vaccination of migrants in some settings. A European network survey found most surveyed European countries lacked guidelines on offering BCG vaccinations to migrants (69); while two studies reported none or limited checking of immunisation status in refugees and asylum seekers on arrival in Hungary, Greece and the Netherlands. (42, 45) 

v. Local variability in approach and coordination 
Introduction of the PHILOS vaccination programme improved coordination, planning, and monitoring of vaccinations for refugee children in Greece. Prior to PHILOS, vaccination activities in camps were mostly carried out by NGOs and determined by camp population size and site resources. Higher vaccination coverage at larger camps was possibly due to more organised, frequent, and effective vaccination campaigns. (47) A Welsh study reported variability in local procedures and resource allocation between asylum dispersal sites, including differences in accepting verbal history as proof of vaccination status, staff allocation, and follow-up procedures. (52)   

vi. Resource and capacity constraints  
Staff shortages, including of bi-lingual HCPs, interpreters (39) and cultural mediators (47), were barriers, particularly in camps (47) and reception settings. (52, 65) In two studies, the mode of determining vaccination status and need for catch-up vaccination through mapping activities in the absence of a record was deemed too resource intensive. (41, 65)

vii. Timing and engagement with services 
Included studies suggested there may be no good time to vaccinate during the migration journey. Low participation in a vaccination programme in Hungary was attributed to it being a transit, rather than a destination, country. (45) Another study found asylum seekers had lower uptake in a destination country (the Netherlands) compared to a transit country (Greece), possibly reflecting a change in their priorities upon reaching their destination. (42) Lower coverage in Syrian refugees in Greek camps may have been due to their higher turnover relative to other populations, due to a more straightforward asylum process. (47)

viii. Facilitators to vaccine uptake: Cultural competence, integration, and engagement, and alternative access points 
Cultural competence of HCPs and migrant-sensitive services and policies facilitated uptake. (29, 34, 41, 53, 63) In Sweden, all newly arrived migrant children are invited to meet with the school nurse to determine health and vaccination needs, helping to establish trust early. (41) A UK study increased immunisation uptake in unaccompanied asylum-seeking children by training support staff and promoting the importance of vaccination and regular monitoring. (29) Social integration and engagement with the healthcare system also had a positive association with uptake. Two studies found that migrants (adults and homeless children) who had been in contact with the healthcare system or a GP in the previous year had a significantly lower risk of being insufficiently immunised. (44, 48) Regular contact with local health services, (34) closer geographic proximity to a GP, (39) and integration with the local community and health services (64) were associated with greater engagement and vaccination uptake. A UK study found that migrants preferred familiar and local settings for vaccination, requiring minimal travel, such as walk-in clinics at food banks, community centres and charities, and requested support in registering with primary care to access vaccinations. (59)

Acceptance of vaccination 
i. Social norms, cultural acceptability, and stigma as barriers 
Four studies reported barriers stemming from cultural acceptability and stigma around specific vaccines such as HPV. (36, 54-56) For example, Somali Muslim communities felt HPV vaccination promoted promiscuous sexual behaviour and was unnecessary as Somali women are expected to not engage in pre-marital sex. Religious and personal reasons were also more often cited as a reason for refusing tetanus vaccination among foreign-born construction workers compared to Italians. (54) Two studies suggested that negative social norms and different recommendations around vaccination in migrants’ countries of origin were a barrier, with vaccination considered “unfashionable” in Poland, and not recommended in pregnancy. (36, 56)

ii. Concerns about safety and side effects 
Worries about “overloading” the immune system with multiple or combined childhood vaccines, and side effects including death, paralysis, or the potential effects on an unborn child, specifically in the case of HPV and MMR vaccines, were highlighted by several migrant groups. (30, 34-37, 39, 54, 56, 59, 64) Studies also suggested that migrants’ vaccination perceptions (including anti-vaccination sentiment) were influenced by a reliance on information and messages from their home countries, including friends, family, (social) media, and other online resources. (36, 56) Vaccine anxieties around the MMR/autism controversy were also reported barriers to the uptake of other vaccines. (56) Three quarters of migrants interviewed (23/32; 72%) in a UK study were reluctant to accept a COVID-19 vaccination and said they would need more information before making a decision, citing concerns about ingredients and side effects. (59) Undocumented migrants raised concerns that vaccine side effects might require medical attention and thus contact with the health system, which they were keen to avoid. (34)

iii. Low perceived value, risk of vaccine-preventable diseases, or importance of vaccination
In nine studies (8, 30, 36, 37, 42, 56, 59, 60, 64), uptake was hindered by a belief that vaccination was unimportant or not fully protective, or because patients felt they lacked credible information about the need for vaccination. Some Romanian and Romanian Roma parents considered contracting measles a rite of passage for their child and a way to build natural immunity against the disease, or considered vaccines unnecessary or ineffective (particularly influenza and MMR vaccines). (58) Five studies highlighted how a lack of information could lead to exposure to misinformation from unofficial sources, presenting further barriers to uptake. (8, 36, 56, 59, 60) Some migrants felt a COVID-19 vaccine wasn’t needed, and preferred to rely on natural remedies, their immune system or self-isolation to prevent infection. (8, 59)

iv. Alienation and disempowerment 
Distrust of the healthcare system and fear of being questioned about one’s legal status was reported as a barrier both to accessing, and accepting, routine and COVID-19 vaccination. (8, 34, 55, 58, 59, 68) Ukrainian migrants in Poland specifically expressed distrust of the Ukrainian system and were more accepting of vaccination in Poland, where they felt the quality of vaccines and the healthcare system were higher. (60) 

v. Facilitators relating to acceptance 
Holding a positive attitude towards vaccination and its benefits, confidence in the advice of HCPs, positive religious beliefs about vaccination, and normalisation of vaccination were identified as facilitators. (30, 34, 35, 37-39, 67) Re-framing the language and messaging around vaccination helped address cultural barriers; for example, emphasising that HPV vaccination prevents cervical cancer, rather than a sexually transmitted infection (55), and linking the benefits of vaccination to religious teachings (e.g., that vaccination can help maintain good health). (38) Having access to a ‘trusted information source’, often medical, and HCP recommendations were also important. (30, 35, 51, 54, 56, 64)

Awareness of need for, and availability of, vaccination 
Knowledge barriers in migrants included low health literacy or lacking knowledge of: the need for vaccination or boosters (28, 30, 35, 39, 42, 43, 45, 51, 54, 64); the disease, or its relationship to the vaccine (e.g. cervical cancer and HPV vaccine) (8, 28, 37, 51, 55, 59, 60); the immunisation schedule or need for boosters, and where to access them (46, 51, 54, 58, 66); and knowledge or evidence of one’s own vaccination history (41, 45, 65, 66), although few studies measured the effect of knowledge on vaccine uptake. Many migrants said they struggled to find credible and trustworthy information about vaccination in their own language. Two studies found that migrant adolescents had limited knowledge about the existence of common vaccines, including measles and polio (30), and were unlikely to actively seek out vaccine-related information. (64) 

Affordability of vaccination (financial and non-financial) 
Few studies investigated financial barriers; however, cost was found to be prohibitive when assessed hypothetically (28, 42) or where self-payment was required. (32) Romanian and Polish participants in two UK studies reported that high cost of vaccines in their country of origin was a barrier. (36, 39) Newly-arrived migrants also highlighted indirect costs associated with getting a vaccine, such as travel costs, (59) and lack of clarity around payment for health services. (58)

Free-of-charge vaccination, or having private health insurance, facilitated uptake in 4 studies. (32, 36, 39, 48) Migrants with precarious immigration status said that if they could be confident there would be no associated costs, more of their community would present for COVID-19 vaccination. (59)

Competing priorities and rigidity of scheduling were non-financial barriers to vaccination, including among parents who were positive about vaccination or intended to vaccinate their children (34). Where pre-booked appointments were poorly attended by Romanian and Romanian Roma migrants, health professionals found that offering walk-in vaccination clinics improved attendance. (58)  

Activation and nudging towards vaccination  
Face-to-face communication and outreach (e.g., during community visits) were generally effective and well received by Romanian and Roma communities (39, 58), and helped to gain trust. Personalised vaccination reminders had a larger positive effect on the uptake of childhood vaccines in non-Western mothers compared to Danish mothers. (57) Initiatives that built trust and shared responsibility through local partnerships and collaboration were also effective. (27, 47, 58) Health professionals suggested that, although costly, involving community members as vaccine advocates could help promote vaccination in communities that had experienced measles outbreaks. (58) 

Determinants of under-vaccination in migrant populations 
Thirty-seven studies (26, 27, 31-33, 44, 45, 47, 48, 50, 52, 54, 62, 70-93) addressed this secondary outcome. We identified 23 specific determinants of under-vaccination in migrant populations (geographical origin; recent migration; lower acculturation; gender or sex; age; being a refugee/asylum seeker; income; healthcare contact; health insurance; housing insecurity; region of residence; dispersal site; smaller refugee camp; not having citizenship; comorbidity; being in an influenza risk group; and seven parental characteristics, including: younger maternal age; education level; language difficulties; unemployment; one or both parents born overseas; first generation children; larger family size). Geographical origin and recent migration were the factors most associated with under-vaccination. Determinants of under-vaccination are summarised in Table 4 (for further details, see Supplementary Table S2, pp17-21). Only adjusted analyses and determinants where a statistical association was found were reported. Where studies were conducted with a mixed population (migrant and non-migrant), only variables that could be attributed with certainty to the migrant population (e.g. geographical origin) were extracted. 

25 (26, 31-33, 45, 47, 50, 54, 62, 70, 71, 73-77, 81, 84, 86, 87, 89-93) of 26 studies found a statistically significant (p<0.05) association between geographical origin and under-vaccination. Of these, 16 studies found an association specifically with African origin (Africa (45, 72, 73, 76, 84, 92); sub-Saharan Africa (31, 71, 75, 77); North Africa (75, 77); Morocco (62, 74, 86); Eritrea (50); Suriname (62); Somalia (78)). Five studies found a specific association with Eastern/Central European origin (26, 71, 73, 77, 84); three studies with Turkish origin (62, 74, 86); six studies with Eastern Mediterranean/Middle Eastern origin (Eastern Mediterranean (54); Middle East (73, 84); Syria (33, 47); Iraq (47, 50); Afghanistan (50, 84); Iran (50)); six studies with Asian origin (31, 73, 75, 77, 89, 92), and two studies with Central/South America origin (76, 77) (Table 4). 

Six (31, 32, 78, 82-84) out of eight studies found that under-vaccination was significantly associated with more recent migration to (31, 32, 78, 82, 84) or lower acculturation with (83) the host society. Other predictors of under-vaccination included higher income (3 of 4 studies; (44, 48, 88), being a refugee/asylum seeker (2/3 studies; (52, 84)), having not accessed healthcare in more than a year (2/2; (44, 48)), having no private health insurance (2/2; (44, 48)), and region of residence (2/2; (31, 48)). Specific familial characteristics, such as parental education level, difficulties speaking the host country language or larger family size were also associated with under-vaccination. Two studies (44, 88) found that higher income and higher parental education level were associated with under-vaccination of HPV vaccine in children.  We did not identify a strong overall association with gender/sex (27, 44, 45, 47, 48, 82, 83) or age (31, 32, 45, 78, 82, 84, 88) in the data. 

[Table 4. Determinants of under-vaccination in migrants.]

Discussion 
We have reported data on barriers and facilitators to vaccine uptake and defined key determinants of under-immunisation in migrant populations, summarising data on 366,529 migrants living in EU/EEA countries, the UK, and Switzerland. These data hold immediate relevance to strengthening vaccination programmes in high-income countries, including for COVID-19, where better consideration is now needed to promote vaccination for migrants across the life-course, to ensure catch-up for missed vaccines and doses and to align them with the host country schedule. Access barriers were of key importance and related to language, literacy and communication barriers, practical and legal barriers to vaccination services and systems, and service barriers (including lack of dedicated resourcing, specific guidelines, and training/knowledge of healthcare professionals) for key vaccines, including MMR, DTP, HPV, influenza, polio, COVID-19 vaccines. Acceptance barriers were mostly reported in Eastern European and Muslim migrants, for HPV, measles, and influenza vaccines, suggesting they may be unique to certain populations, vaccines, and contexts. We identified 23 specific determinants of under-vaccination in migrant populations, including that those from Africa, Eastern Europe, the Eastern Mediterranean, and Asia and recently arrived migrants, refugees or asylum seekers were most likely to be under-vaccinated, a finding which has immediate policy and planning implications. Although these findings should be interpreted with caution, one hypothesis is that they reflect diminishing trust in authorities and vaccine confidence in Eastern Europe, (94, 95) and access barriers and interrupted childhood immunisation campaigns in remote and conflict settings. The association with geographical origin more broadly, and recent arrival, could indicate some interacting factor such as language barrier, which is experienced almost universally by newly arrived migrants. A range of other possible determinants were also identified suggesting that the reasons for under-vaccination of migrants are highly variable and influenced by context. Robust research is now needed to study associations at sub-regional level and to control for potential confounders, alongside exploring innovative approaches to engaging marginalised migrant populations around vaccination and to ensure equitable access. Future research must also use clear migrant definitions to define sub-populations, study generational effects, and explore how migrants’ vaccination views and behaviours may change over time in the host society. Opportunities to conduct sub-analyses on migrants in general population studies, where data are disaggregated, should also be explored.  

The breadth of vaccine access barriers – practical, legal, and administrative – experienced by migrants and identified in this review were significant. Migrants’ barriers to accessing healthcare are already well documented (96-99), and this review confirms their role in limiting vaccine uptake. Our findings align with a recent rapid review of vaccine hesitancy in migrants (100) which suggested that hesitancy in these populations may be an expression of cultural alienation resulting from experiences of marginalisation or discrimination, while a systematic review (101) of mostly US studies concluded that vaccination campaigns may need special consideration among this population due to the specific cultural and knowledge barriers identified. We noted barriers from gaps in healthcare provider knowledge around catch-up vaccination, an area where experts have called for more guidelines. (11, 14) At the policy level, national vaccination strategies and guidelines vary considerably across Europe and many countries do not specifically include or target refugees and migrants in their vaccination plans (including for COVID-19) or fail to implement them correctly. (15, 102) Recent steps have been taken in Europe to widen access to COVID-19 vaccination for undocumented migrants and marginalised populations following recommendations by international and EU bodies (103-106), including through more accessible distribution points and reducing entitlement and charging barriers, although migrants’ awareness of these policies or willingness to come forward may be limited. (59, 107) Similar steps should be taken to reduce legal barriers to, and increase opportunities for, migrants to access routine and catch-up vaccination. In the short term, strengthening the capacity of host country health systems to enable more opportunities and novel access points for catch-up vaccination of migrants, particularly older adolescents and adults, is vital if we are to meet ambitious new WHO targets (16) and ensure high COVID-19 vaccine coverage. Longer-term measures should focus on improving coordination of policies, guidelines and vaccination delivery for migrants and mobile populations across European borders (108)

In addition to improving intra-regional capacity to monitor and deliver vaccination services to migrants, measures must tackle the systemic barriers to accessing vaccination by creating more culturally competent health systems. Migrants described lacking trust in the health system, and struggling to communicate with HCPs, access or understand vaccination information, which led them to avoid care, delay vaccination or turn to alternative sources, including social media. HCPs highlighted the additional burden that communication barriers and lack of interpreters imposed on their limited consultation time. Wider research shows that such patient-provider obstacles can result in delayed engagement with, and difficulty navigating, health services, and patients being less able to communicate concerns, advocate for themselves and obtain better care. (109-111) This may partly explain why more recently arrived and less acculturated migrants were at greater risk of under-vaccination. The Council of Europe urges that “access to vaccination services should be tailored to the needs of persons in vulnerable situations having difficulties in accessing health services” (112), and our findings demonstrate that migrants need more linguistically, socially, religiously and culturally tailored information, in a variety of formats, to make informed decisions about their health, including vaccination, particularly those who may already be reluctant or hesitant to vaccinate. (113) Producing these types of resources should be prioritised by public health bodies. 

Among the limited number of studies reporting facilitators to vaccine uptake, tailored vaccination messaging (based on specific perceptions, beliefs and/or barriers), community outreach and interventions to ‘nudge’ behaviour (e.g., personalised reminders) were shown to be effective. COVID-19 has presented new opportunities to engage more effectively with migrants and other marginalised groups around vaccination, (10, 114) and future research must focus on identifying novel and participatory approaches that facilitate uptake in specific migrant groups and which can be embedded in vaccination programmes. We noted the importance of clear public health messaging around vaccination, with examples of misinformation and lack of official information influencing vaccination perceptions and decision-making. A particular challenge during the COVID-19 pandemic has been the need for quick and clear communication during a rapidly evolving situation, much of which has been conducted by politicians rather than public health professionals. Recent evidence shows that “vague, reassuring communication” which is more typical of politicians, who are motivated by short-term goals, does not increase vaccine acceptance and leads to both lower trust and higher endorsement of conspiracy theories. (115) It is possible that for migrant populations facing language barriers, these negative trade-offs are even more pronounced. Therefore, governments should recognise the importance of clear and transparent communication in any vaccination campaign, and after vaccine development continue to invest funds in developing strong communication and vaccine roll-out strategies to gain and maintain the trust of – and reach – their entire population. Existing research evidence around effective vaccine communication, and new toolkits to combat vaccine misinformation produced during the pandemic, provide useful guidance. (116-118)  

This review has some limitations. Included studies came from only 16 of the 32 review countries; therefore, this review is not fully representative of the European region and largely focuses on Western Europe, highlighting the urgent need for more data on vaccination uptake disaggregating by migrant status in all European countries, which is rarely collected by national data systems. The lack of uptake data for COVID-19 vaccines in diverse migrant populations has been previously highlighted and has undoubtedly hindered evidence-based service delivery. (104, 119) Certain sub-populations and nationalities of migrants were not well reported (e.g., undocumented migrants), with an urgent need now for vaccine uptake datasets (including for COVID-19) in Europe that disaggregate by migrant status to inform service delivery. Due to scope, we only reported determinants of under-vaccination where at least one statistically significant association was found, therefore other determinants may warrant exploration, with studies needed to explore links between factors.      

This review has shown that access to and acceptance of vaccination are key factors influencing vaccine uptake in migrant populations in the EU/EEA, requiring multi-level action. Vaccination services should be designed to better meet patients’ social, cultural, and linguistic needs, through the translation and tailoring of information, provision of interpreters, training of HCPs in migrant health/vaccination guidelines and implementation of interventions which facilitate access to vaccination. Migration policies must support a life-course approach to vaccination, which is a priority of IA2030, and implement novel strategies to ensure all migrants are included in catch-up initiatives and supported in accessing health and social care on arrival to host countries, drawing on innovations and models of good practice in vaccine delivery employed during the COVID-19 pandemic. (120) Tailored and evidence-informed strategies should be co-designed with migrant populations to address specific barriers and perceptions towards vaccines and vaccination in context. Effective and unambiguous communication of public health messages, delivered by trusted messengers, will be vitally important to reach and gain the trust of migrant populations, and to combat the spread of misinformation, as highlighted by the COVID-19 vaccine roll-out. The findings of this review have immediate implications for strengthening national and regional routine immunisation programmes and public health responses to the COVID-19 pandemic.  
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Table 1. Definitions of key terms.
	Term
	Definition

	Access
	The ability of individuals to be reached by, or to reach, recommended vaccines†

	Affordability
	The ability of individuals to afford vaccination, both in terms of financial and non-financial costs (e.g., time) †

	Awareness
	The degree to which individuals have knowledge of the need for, and availability of, recommended vaccines and their objective benefits and risks†

	Acceptance
	The degree to which individuals accept, question, or refuse vaccination†

	Activation 
	The degree to which individuals are nudged towards vaccination uptake†

	Barrier
	A factor that hindered vaccine uptake, i.e. anything that an individual said that indicated why they didn’t, wouldn’t, or found it difficult to get vaccinated

	Facilitator 
	A factor that supported or promoted uptake, i.e. anything that an individual said that indicated why they did or would get vaccinated, or found it easier to get vaccinated

	Determinant of under-vaccination
	A factor statistically associated with incomplete coverage or uptake of recommended vaccines (p<0·05), or where uptake/coverage was statistically significantly lower compared with the reference population

	Migrant 
	Foreign-born (or, in the case of children, having at least one migrant parent)


†  As defined by The ‘5As’ Taxonomy for the Determinants of Vaccination. (20)
Table 2. Inclusion and exclusion criteria, using PICOS framework. (22)
	
	Inclusion criteria
	Exclusion criteria 

	Population
	· Adult, adolescent, and child migrants (foreign-born) and children of migrants (under 16 years of age, with at least one migrant parent) residing in the UK, Switzerland or one of 30 EU/EEA countries* 
· HCPs (doctors, nurses, healthcare assistants, etc) who work with/have worked with the above populations 
	· Migrant status not defined by country/region of birth or not defined 
· Data not disaggregated between migrants and non-migrants 
· Data not collected from one of the listed countries

	Intervention
	· Vaccination
	n/a

	Control
	· No comparator or control was selected for this review 
	n/a

	Outcome
	· Barriers and facilitators to vaccine uptake in migrant populations (primary outcome)
· Determinants of under-vaccination in migrant populations (secondary outcome)
	n/a

	Study design 
	· Primary research

	· Non-original research articles (e.g. reviews, commentaries, editorials, case reports and guidelines on vaccination)  

	Other 
	· Published in any language
	· Did not meet definitions for primary or secondary outcomes
· Papers reporting immunity gained through natural disease (as opposed to vaccination)  



*Austria, Belgium, Bulgaria, Cyprus, Croatia, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden. N/A not applicable.  

Table 3.  What are the barriers and facilitators to vaccine uptake in migrants? 


	Barriers
	Facilitators

	Access

	· Language, literacy, and communication barriers (26, 28, 36-39, 43, 44, 46, 53, 55, 58-60, 64, 65, 67)
· Resource and capacity constraints (39, 41, 47, 52, 58, 61, 65) 
· Practical barriers (34, 39, 41, 42, 44, 45, 47, 59)
· Legal barriers (42, 45, 69)
· Distrust of health system/authorities, sense of alienation and disempowerment (8, 34, 39, 58-60)
· Specific provider-level barriers (34, 42, 46, 48, 58, 60-62) e.g., health professionals lack specific knowledge of migrant entitlements, catch-up vaccination guidelines; missed opportunities to vaccinate 
	· Social integration (34, 39, 44, 48, 64), e.g., engaging with health or vaccination system, having citizenship 
· Service coordination, organisation, and infrastructure (27, 47, 58)
· Culturally competent and migrant-sensitive care (29, 34, 38, 41, 53, 59, 60, 63) e.g., inclusive services and policies, alternative access points  
· Tailored information sources (8, 53, 59) 
· Vaccination policy (63), e.g. policy to vaccinate in absence of vaccination card 
· Trust in the provider/system/State (34, 60)

	Affordability

	· Direct costs (28, 32, 42, 58)
· Indirect costs (59) e.g., cost of travelling to vaccination appointment
· Competing priorities (34, 58, 59)
	· Cost offsetting (32, 36, 39, 44, 48, 59) e.g., free vaccination, insurance cover 
· Convenience (38, 58) e.g., walk-in clinics rather than pre-booked appointments; flexible appointments 

	Awareness

	· Lack knowledge about disease/need for vaccination (8, 28, 30, 35, 37, 39, 42, 43, 45, 46, 51, 54, 55, 58, 60, 64)
· Lack knowledge of entitlement to vaccination (39, 45)
· Personal health stewardship (45, 66) e.g., knowing own medical/vaccination history
· Misinformation or lack of information (8, 51, 58-60) e.g., about the vaccine or its availability
	· Health promotion/awareness (35, 45) e.g., health educational programmes, being aware of benefits of vaccination

	Acceptance

	· Worries about vaccine safety/side effects (30, 34-39, 54, 56, 58, 59, 64)
· Cultural, religious, and social barriers (36, 37, 49, 54-56, 64), e.g., stigma around specific vaccines, vaccination unfashionable in home country 
· Distrust of health system/authorities, sense of alienation and disempowerment (8, 34, 55, 58, 59)
· Misinformation or lack of information (8, 30, 36, 56, 59, 60)
· Low perception of risk of disease or importance of vaccination (8, 30, 37, 42, 58-60, 64)
· Vaccination not physician-recommended (30)
	· Positive perceptions of vaccination (34, 35, 37, 38, 67)
· Positive social norms (34, 36, 38, 39, 60) , e.g., normalisation of vaccination 
· Tailored approaches, information, and messaging (38, 55), e.g., emphasising that HPV vaccine prevents cervical cancer, rather than a sexually-transmitted infection 
· Access to credible information sources (37, 51, 56)
· Provider recommendation (30, 35, 51, 54, 56, 64)


	Activation

	· Lack of information/practical support from HCPs when desired (64)
· Blanket approaches (58) e.g., vaccination reminders sent via letter/text message not suitable for transient Roma populations 
	· Catch-up vaccination initiatives (47, 50)  e.g., on-arrival health screening and vaccination for asylum seekers, mass vaccination campaigns 
· Mandates (54), e.g. mandatory workplace vaccination 
· Provider recommendation (54)
· Health promotion and education (42)
· Culturally tailored and community-based interventions   (39, 47, 57, 58) e.g., face-to-face communication, personalised reminders, community advocates  

	Other

	· Lack vaccination documentation/record (41, 45, 65, 66)
	N/A







Table 4. Determinants of under-vaccination in migrants. Lists are shown where relevant to illustrate the direction of the association and related citations (geographical origin; gender; income; education level).  

	Determinant 
(studies finding a significant association; studies not finding a significant association)
	Number of studies finding a significant association/number of studies investigating the determinant

	Geographical origin (26, 31-33, 45, 47, 50, 54, 62, 70, 71, 73-77, 81, 84, 86, 87, 89-93); (85)
· African region (Africa (45, 72, 73, 76, 84, 92), Sub-Saharan Africa (31, 71, 75, 77), North Africa (75, 77), Morocco (62, 74, 86), Eritrea (50), Suriname (62), Somalia (78))
· European region (Eastern Europe (26, 73, 77, 84), Central and Eastern Europe (71), Europe (91), Western Europe (78), Turkey (62, 74, 86)) 
· Eastern Mediterranean/ Middle Eastern region (Eastern Mediterranean (54), Middle East (73, 84), Syria (33, 47), Iraq (47, 50), Afghanistan (50, 84), Iran (50))
· Asian region (Asia (31, 73, 75, 89, 92), Mid/Eastern Asia (77), Western Asia (77)) 
· Americas (Central/South America (76, 77), America (71, 92)) 
· Other 1 (50, 71, 76, 77, 81, 84, 90, 91, 93)
	25/26

	Having recently migrated to the host country (31, 32, 78, 82, 84); (45, 48)
	5/7

	Being less acculturated to the host country (83)
	1/1

	Gender or sex (50, 78, 121); (27, 44, 45, 47, 48, 82, 83)  
· Being female (50, 121)
· Being male (78, 121)
	3/10

	Age (or birth year or birth cohort) (27, 33, 44, 48, 50, 77, 80, 91, 121); (31, 32, 45, 78, 82, 84, 88)
	9/16

	Being a refugee or asylum seeker (52, 84); (45) 
	2/3

	Income (household or disposable) (44, 48, 84, 88)
· Having higher income (44, 48, 88)
· Having lower income (84)
	4/4

	Not having accessed healthcare/GP in past 12 months (44, 48) 
	2/2

	Not having private health insurance (44, 48)
	2/2

	Having frequent residence changes (44)
	1/1

	Specific region of residence (e.g., capital city) (31, 48)
	2/2

	Specific asylum dispersal site (as local procedures may vary) (52)
	1/1

	Living in a smaller refugee camp (47) 
	1/1

	Not having host country citizenship (48)
	1/1

	Having a comorbidity (121) 
	1/1

	Being in an influenza risk group (<65 years + comorbidity) (121)
	1/1

	Familial characteristics (where parents were decisionmaker for childhood immunisations)
	

	Younger maternal age (72)
	1/1

	Parental education level (33, 44, 71, 72, 88); (83)
· Higher (44, 71, 88)
· Lower/none (33, 72)
	5/6

	Parents have difficulties speaking host country language (26, 44)
	2/2

	Parents unemployed (33); (31, 48)
	1/3

	One or both parents born overseas (85, 90)
	2/2

	Children are first-generation migrants (85, 88)
	2/2

	Larger family size (72); (33) 
	1/2



1 Other category included: old EU/other Western countries; Western countries; non-European; former Yugoslavian; Russian; Other Western; Other Non-Western; Non-European; Oceania). 
Table only reports factors where a statistically significant association was found. Associations were based on adjusted rates, where data were provided.   

References 
1.	Jablonka A, Happle C, Grote U, Schleenvoigt BT, Hampel A, Dopfer C, et al. Measles, mumps, rubella, and varicella seroprevalence in refugees in Germany in 2015. Infection. 2016;44(6):781-7.
2.	Mipatrini D, Stefanelli P, Severoni S, Rezza G. Vaccinations in migrants and refugees: a challenge for European health systems. A systematic review of current scientific evidence. Pathogens and Global Health. 2017;111(2):59-68.
3.	Norman FF, Comeche B, Martínez-Lacalzada M, Pérez-Molina J-A, Gullón B, Monge-Maillo B, et al. Seroprevalence of vaccine-preventable and non-vaccine-preventable infections in migrants in Spain. Journal of Travel Medicine. 2021;28(4).
4.	Charania NA, Gaze N, Kung JY, Brooks S. Vaccine-preventable diseases and immunisation coverage among migrants and non-migrants worldwide: A scoping review of published literature, 2006 to 2016. Vaccine. 2019;37(20):2661-9.
5.	Deal A, Halliday R, Crawshaw AF, Hayward SE, Burnard A, Rustage K, et al. Migration and outbreaks of vaccine-preventable disease in Europe: a systematic review. The Lancet Infectious Diseases. 2021.
6.	Hayward SE, Deal A, Cheng C, Crawshaw A, Orcutt M, Vandrevala TF, et al. Clinical outcomes and risk factors for COVID-19 among migrant populations in high-income countries: A systematic review. Journal of Migration and Health. 2021;3:100041.
7.	Baggio S, Jacquerioz F, Salamun J, Spechbach H, Jackson Y. Equity in access to COVID-19 testing for undocumented migrants and homeless persons during the initial phase of the pandemic. Journal of Migration and Health. 2021;4:100051.
8.	Knights F, Carter J, Deal A, Crawshaw AF, Hayward SE, Jones L, et al. Impact of COVID-19 on migrants' access to primary care and implications for vaccine roll-out: a national qualitative study. Br J Gen Pract. 2021;71(709):e583-e95.
9.	Public Health England. Disparities in the risk and outcomes of COVID-19. London (GB): PHE2020. [Available from: https://www.gov.uk/government/publications/covid-19-review-of-disparities-in-risks-and-outcomes.
10.	Crawshaw AF, Deal A, Rustage K, Forster AS, Campos-Matos I, Vandrevala T, et al. What must be done to tackle vaccine hesitancy and barriers to COVID-19 vaccination in migrants? Journal of Travel Medicine. 2021;28(4):01.
11.	European Centre for Disease Prevention and Control. Public health guidance on screening and vaccination of migrants in the EU/EEA. Available from: https://www.ecdc.europa.eu/en/publications-data/public-health-guidance-screening-and-vaccination-infectious-diseases-newly. Stockholm (SWE): ECDC; 2018.
12.	Hargreaves S, Hayward S, Noori T, McKee M, Kumar B. COVID-19: Counting migrants in. The Lancet 2021; 398.
13.	European Centre for Disease Prevention and Control. Reducing COVID-19 transmission and strengthening vaccine uptake among migrant populations in the EU/EEA. Technical Report. Available from: https://www.ecdc.europa.eu/en/publications-data/covid-19-migrants-reducing-transmission-and-strengthening-vaccine-uptake. Stockholm (SWE): ECDC 2021.
14.	Hargreaves S, Nellums LB, Ravensbergen SJ, Friedland JS, Stienstra Y, On Behalf Of The ESGITM Working Group On Vaccination In Migrants. Divergent approaches in the vaccination of recently arrived migrants to Europe: a survey of national experts from 32 countries, 2017. Eurosurveillance. 2018;23(41).
15.	De Vito E PP, de Waure C, et al, . A review of evidence on equitable delivery, access and utilization of immunization services for migrants and refugees in the WHO European Region: Health Evidence Network Synthesis Report, No. 53. Copenhagen (DNK): WHO EURO: WHO Regional Office for Europe; 2017 
16.	World Health Organization. Immunization Agenda 2030 Geneva (CH): WHO 2020 [updated 1 April 2020. Available from: https://www.who.int/teams/immunization-vaccines-and-biologicals/strategies/ia2030.
17.	Osama T, Razai MS, Majeed A. COVID-19 vaccine allocation: addressing the United Kingdom’s colour-blind strategy. Journal of the Royal Society of Medicine. 2021;114(5):240-3.
18.	Dudley MZ, Privor-Dumm L, Dube E, MacDonald NE. Words matter: Vaccine hesitancy, vaccine demand, vaccine confidence, herd immunity and mandatory vaccination. Vaccine. 2020;38(4):709-11.
19.	Bedford H, Attwell K, Danchin M, Marshall H, Corben P, Leask J. Vaccine hesitancy, refusal and access barriers: The need for clarity in terminology. Vaccine. 2018;36(44):6556-8.
20.	Thomson A, Robinson K, Vallée-Tourangeau G. The 5As: A practical taxonomy for the determinants of vaccine uptake. Vaccine. 2016;34(8):1018-24.
21.	Page MJ, McKenzie JE, Bossuyt PM, Boutron I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021;372:n71.
22.	Higgins JP, Thomas J, Chandler J, Cumpston M, Li T, Page MJ, et al. Cochrane handbook for systematic reviews of interventions: John Wiley & Sons; 2019.
23.	Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan—a web and mobile app for systematic reviews. Systematic Reviews. 2016;5(1):210.
24.	Critical Appraisal Tools [Internet]. 2020 [cited 10/06/2021]. Available from: https://jbi.global/critical-appraisal-tools.
25.	Bielecki K, Craig J, Willocks LJ, Pollock KG, Gorman DR. Impact of an influenza information pamphlet on vaccination uptake among Polish pupils in Edinburgh, Scotland and the role of social media in parental decision making. BMC Public Health. 2020;20(1):1381.
26.	Bouhamam N, Laporte R, Boutin A, Uters M, Bremond V, Noel G, et al. [Relationship between precariousness, social coverage, and vaccine coverage: survey among children consulting in pediatric emergency departments in France]. Archives de Pediatrie 2012;19(3):242-7.
27.	Brockmann SO, Wjst S, Zelmer U, Carollo S, Schmid M, Roller G, et al. [Public Health initiative for improved vaccination for asylum seekers]. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. 2016;59(5):592-8.
28.	Chadenier GMC, Colzani E, Faccini M, Borriello CR, Bonazzi C. Assessment of the first HPV vaccination campaign in two northern Italian health districts. Vaccine. 2011;29(26):4405-8.
29.	Chauhan B. Quality Improvement Project: Understanding and improving health outcomes for unaccompanied asylum seeking children (UASC) in Harrow. Adoption & Fostering. 2019;43(2):225-30.
30.	Devroey D, Riffi A, Balemans R, Van De Vijver E, Chovanova H, Vandevoorde J. Comparison of knowledge and attitudes about vaccination between Belgian and immigrant adolescents. Journal of infection and public health. 2013;6(1):1-9.
31.	Fabiani M, Ferrante G, Minardi V, Giambi C, Riccardo F, Declich S, et al. Comparison of rubella immunization rates in immigrant and Italian women of childbearing age: Results from the Italian behavioral surveillance system PASSI (2011-2015). PloS one. 2017;12(10):e0178122.
32.	Fernandez de Casadevante V, Cantarero-Arevalo L, Gil Cuesta J, Valentiner-Branth P. Ethnic background and human papillomavirus vaccine uptake in Denmark: A countrywide retrospective cohort study including 274,154 women aged 19-28 years. Papillomavirus research (Amsterdam, Netherlands). 2016;2:78-84.
33.	Fozouni L, Weber C, Lindner AK, Rutherford GW. Immunization coverage among refugee children in Berlin. Journal of Global Health 2019;9(1):010432.
34.	Godoy-Ramirez K, Bystrom E, Lindstrand A, Butler R, Ascher H, Kulane A. Exploring childhood immunization among undocumented migrants in Sweden - following qualitative study and the World Health Organizations Guide to Tailoring Immunization Programmes (TIP). Public health. 2019;171:97-105.
35.	Gorman DR, Bielecki K, Larson HJ, Willocks LJ, Craig J, Pollock KG. Comparing vaccination hesitancy in Polish migrant parents who accept or refuse nasal flu vaccination for their children. Vaccine. 2020;38(13):2795-9.
36.	Gorman DR, Bielecki K, Willocks LJ, Pollock KG. A qualitative study of vaccination behaviour amongst female Polish migrants in Edinburgh, Scotland. Vaccine. 2019;37(20):2741-7.
37.	Grandahl M, Tyden T, Gottvall M, Westerling R, Oscarsson M. Immigrant women's experiences and views on the prevention of cervical cancer: a qualitative study. Health Expectations 2015;18(3):344-54.
38.	Harmsen IA, Bos H, Ruiter RAC, Paulussen TGW, Kok G, de Melker HE, et al. Vaccination decision-making of immigrant parents in the Netherlands; a focus group study. BMC Public Health. 2015;15:1229.
39.	Jackson C, Bedford H, Cheater FM, Condon L, Emslie C, Ireland L, et al. Needles, Jabs and Jags: a qualitative exploration of barriers and facilitators to child and adult immunisation uptake among Gypsies, Travellers and Roma. BMC Public Health. 2017;17(1):254.
40.	Klok-Nentjes S, Tramper-Stranders GA, van Dam-Bakker EDM, Beldman J. Undocumented children in the Amsterdam region: an analysis of health, school, and living circumstances. European Journal of Pediatrics. 2018;177(7):1057-62.
41.	Leinander L, Olsson A-ME. Impact of the first health dialogue meetings with newly arrived child migrants and their families in Sweden. British Journal of School Nursing. 2019;14(9):443-7.
42.	Louka C, Chandler E, Ranchor AV, Broer H, Pournaras S, Ravensbergen SJ, et al. Asylum seekers' perspectives on vaccination and screening policies after their arrival in Greece and The Netherlands. PloS one. 2019;14(12):e0226948.
43.	Lutgehetmann M, Meyer F, Volz T, Lohse AW, Fischer C, Dandri M, et al. [Knowledge about HBV, prevention behaviour and treatment adherence of patients with chronic hepatitis B in a large referral centre in Germany]. Wissensstand, Praventionsverhalten und Therapieadharenz von Patienten mit chronischer Hepatitis B in einem grosen tertiaren Zentrum in Deutschland. 2010;48(9):1126-32.
44.	Mansor-Lefebvre S, Le Strat Y, Bernadou A, Vignier N, Guthmann J-P, Arnaud A, et al. Diphtheria-Tetanus-Polio, Measles-Mumps-Rubella, and Hepatitis B Vaccination Coverage and Associated Factors among Homeless Children in the Paris Region in 2013: Results from the ENFAMS Survey. International journal of environmental research and public health. 2020;17(8).
45.	Marek E, D'Cruz G, Katz Z, Szilard I, Berenyi K, Feiszt Z. Improving asylum seekers' health awareness in a Hungarian refugee reception centre. Health promotion international. 2019;34(5):e36-e46.
46.	McGeown H, Moore J, Heffernan C. Embedding commissioner visits to general practices to improve childhood immunisations. British Journal of Healthcare Management. 2019;25(1):16-21.
47.	Mellou K, Silvestros C, Saranti-Papasaranti E, Koustenis A, Pavlopoulou ID, Georgakopoulou T, et al. Increasing childhood vaccination coverage of the refugee and migrant population in Greece through the European programme PHILOS, April 2017 to April 2018. Eurosurveillance  2019;24(27).
48.	Moura S, Martins MdRO. Determinants of Tetanus Vaccination among Adult Immigrants: Findings from the Portuguese National Health Survey 2014. International journal of environmental research and public health. 2019;16(9).
49.	Nakken CS, Norredam M, Skovdal M. Tactics employed by healthcare providers in Denmark to determine the vaccination needs of asylum-seeking children: a qualitative study. BMC health services research. 2018;18(1):859.
50.	Nakken CS, Skovdal M, Nellums LB, Friedland JS, Hargreaves S, Norredam M. Vaccination status and needs of asylum-seeking children in Denmark: a retrospective data analysis. Public health. 2018;158:110-6.
51.	Napolitano F, Gualdieri L, Santagati G, Angelillo IF. Knowledge and attitudes toward HPV infection and vaccination among immigrants and refugees in Italy. Vaccine. 2018;36(49):7536-41.
52.	Perry M, Townson M, Cottrell S, Fagan L, Edwards J, Saunders J, et al. Inequalities in vaccination coverage and differences in follow-up procedures for asylum-seeking children arriving in Wales, UK. European journal of pediatrics. 2020;179(1):171-5.
53.	Redsell SA, Bedford H, Siriwardena AN, Collier J, Atkinson P. Health visitors' perception of their role in the universal childhood immunisation programme and their communication strategies with parents. Primary Health Care Research and Development. 2010;11(1):51-60.
54.	Ricco M, Cattani S, Veronesi L, Colucci ME. Knowledge, attitudes, beliefs and practices of construction workers towards tetanus vaccine in Northern Italy. Industrial Health. 2016;54(6):554-63.
55.	Salad J, Verdonk P, de Boer F, Abma TA. "A Somali girl is Muslim and does not have premarital sex. Is vaccination really necessary?" A qualitative study into the perceptions of Somali women in the Netherlands about the prevention of cervical cancer. International Journal for Equity in Health. 2015;14(1):1-13.
56.	Sim JA, Ulanika AA, Katikireddi SV, Gorman D. 'Out of two bad choices, I took the slightly better one': vaccination dilemmas for Scottish and Polish migrant women during the H1N1 influenza pandemic. Public health. 2011;125(8):505-11.
57.	Suppli CH, Dreier JW, Rasmussen M, Andersen A-MN, Valentiner-Branth P, Molbak K, et al. Sociodemographic predictors are associated with compliance to a vaccination-reminder in 9692 girls age 14, Denmark 2014-2015. Preventive medicine reports. 2018;10:93-9.
58.	Bell S, Saliba V, Ramsay M, Mounier-Jack S. What have we learnt from measles outbreaks in 3 English cities? A qualitative exploration of factors influencing vaccination uptake in Romanian and Roma Romanian communities. BMC Public Health. 2020;20(1):381.
59.	Deal A, Hayward SE, Huda M, Knights F, Crawshaw AF, Carter J, et al. Strategies and action points to ensure equitable uptake of COVID-19 vaccinations: A national qualitative interview study to explore the views of undocumented migrants, asylum seekers, and refugees. Journal of Migration and Health. 2021;4:100050.
60.	Ganczak M, Bielecki K, Drozd-Dabrowska M, Topczewska K, Biesiada D, Molas-Biesiada A, et al. Vaccination concerns, beliefs and practices among Ukrainian migrants in Poland: a qualitative study. BMC Public Health. 2021;21(1):93.
61.	Moussaoui S, Aurousseau AM, Nappez S, Cornaglia J, Delobre G, Blanchi S, et al. Immunization Catch-Up for Newly Arrived Migrants in France: A Cross-Sectional Study among French General Practitioners. 2021;9(6):21.
62.	van der Wal MF, Diepenmaat ACM, Pel JM, Hirasing RA. Vaccination rates in a multicultural population. Archives of Disease in Childhood. 2005;90(1):36-40.
63.	Vita S, Sinopoli MT, Fontanelli Sulekova L, Morucci L, Lopalco M, Spaziante M, et al. Vaccination campaign strategies in recently arrived migrants: experience of an Italian reception centre. Journal of infection in developing countries. 2019;13(12):1159-64.
64.	Walter D, Atzpodien K, Pins C, Wichmann O, Reiter S. [Factors influencing the uptake of vaccines by adolescents with migration background. A qualitative study of adolescents, mothers, and physicians]. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. 2013;56(10):1368-75.
65.	Zeitlmann N, George M, Falkenhorst G. [Polio vaccination and stool screening in German reception centers for asylum seekers, November 2013-January 2014 : What was implemented?]. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz. 2016;59(5):584-91.
66.	Gutierrez Hernando R, Alvarez Pasquin MJ, Sesmero Lillo MA, Martin Martin S. [Vaccination of immigrant children: how do they reach our clinics?] Vacunacion de los ninos inmigrantes: como acuden a nuestras consultas? II Congreso de la Asociación Española de Vacunología. 2005;35(3):164.
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