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ABSTRACT ARTICLE HISTORY
Vaccine hesitancy (VH) for childhood immunizations has been widely studied, but no Received 4 December 2025
review has synthesized evidence across Europe. This review addresses that gap using Revised 8 May 2026

both qualitative and quantitative perspectives. A systematic search on February 5th, ~ Accepted 15 May 2026

2025, was conducted in MEDLINE/PubMed and Web of Science to assess the general- KEYWORDS

izability of findings regarding parental VH regarding childhood vaccinations (excluding Immunization; vaccine
HPV and Influenza) across the WHO European Regions. Forty-nine articles published acceptance; vaccine
between January 2015 and December 2024 in English, Dutch or French were included. hesitancy; vaccine refusal;

Using WHO's 3C model (confidence, convenience, complacency), trust in healthcare vaccinology
professionals (HCPs) emerged as a key factor, while fear of side effects, logistical barriers

and low perceived disease risk negatively influenced decisions. Demographic determi-

nants were not generalizable across countries due to methodological and contextual

(cultural, socioeconomic and healthcare system) differences, reinforcing the need for

tailored approaches. VH remains multidimensional and context-dependent. WHO’s 3C

model is a useful tool for understanding VH. Tailored, country-specific strategies are

needed, with strong HCP - caregiver relationships and policies addressing practical and
socioeconomic barriers to ensure equitable access to childhood vaccination.

Introduction

Vaccine hesitancy (VH) is a spectrum ranging from ‘acceptance despite doubts’ to blatant vaccine refusal.
The World Health Organization’s Strategic Advisory Group of Experts (WHO SAGE) defines VH as “A
delay in acceptance or refusal of vaccines despite availability of vaccination services.” WHO SAGE states that
VH is complex and context-specific, varying across time, place and vaccines.' Extensive research has been
conducted on VH, and almost all studies draw the same conclusion: there is an increase in the number of
unvaccinated or partially vaccinated children in recent years. According to the WHO, 2.7 million additional
children were un- or undervaccinated in 2023 compared to pre-pandemic levels in 2019.> Geographic
location, the economic status of a country, and the type of vaccination may explain the variation in VH.?
The reasons for VH can be categorized into three groups according to the WHO’s 3C model of hesitancy,
a widely used but simplified framework for understanding VH. This broad and non-exhaustive model
identifies complacency, convenience and confidence as the three main drivers of vaccine acceptance or
refusal. Complacency refers to perceived disease risk; convenience relates to the accessibility of vaccination
services; and confidence concerns the effectiveness and safety of vaccines, as well as trust in the healthcare
system.'

To combat VH and to maximize uptake, countries apply different vaccination policies. Some focus
on education about the benefits and leave the choice to the population, while others offer financial
incentives or have obligatory immunization programs. Despite these different approaches, increased VH
and refusal is seen all over the world.* Quantitative studies show that caregiver support for existing
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obligatory vaccination in National Immunization Programs (NIP) is high (73-88%). Obligatory immu-
nization tends to increase vaccine uptake but can also generate resistance among parents. Some parents
argue that they should not be penalized for opting out due to their personal safety concerns.
Furthermore, financial incentives for vaccination were perceived as inappropriate and coercive by
some parents.’

Although many studies have investigated VH, no systematic synthesis of evidence regarding
European VH is available from both qualitative and quantitative lenses. Additionally, despite
documented variation in vaccine confidence and attitudes, the link with and generalizability of
demographic VH factors remains to be defined. This review aims to give an overview of the
existing knowledge on parental VH in Europe from both a qualitative and quantitative point of
view. Furthermore, the possibility of generalizing the results across European countries will be
discussed.

Methodology

A search was conducted on February 5th, 2025 in MEDLINE/PubMed and Web of Science, using
following search string respectively: (“vaccin* hesitanc*” OR vaccination hesitancy[Mesh]) AND
(Parent* OR child OR infant[tiab] OR Parents[Mesh] OR child[Mesh] OR “child, preschool”[Mesh]
OR infant [Mesh]) NOT (COVID OR COVID-19[Mesh]) and “vaccin* hesitanc*” AND (Parent* OR
child OR infant) NOT COVID. Articles published between January 1st, 2015, and December 31st,
2024, in English, Dutch, or French were considered. Screening was conducted in two stages: initial
title and abstract screening, followed by full-text assessment, applying predefined inclusion and
exclusion criteria. The population of interest comprised parents (mothers and fathers) and caregivers
residing in Europe. Studies focusing only on adolescents, healthcare professionals (HCPs), policy-
makers, or undocumented migrants were excluded. Regarding outcomes, only original studies report-
ing quantitative and/or qualitative data on parental VH were eligible. For the type of vaccines,
eligibility was restricted to childhood vaccines. Studies focusing only on the human papillomavirus
(HPV) or influenza vaccines were therefore excluded. Editorials, short communications, letters to the
editor, commentaries, protocols, reviews, meta-analyses, and abstracts were excluded. Finally, only
studies conducted within the WHO European Region and with full-text availability were included.
Screening of the eligible articles was done by T.J. and J.D. independently using Covidence (www.
covidence.org). Any discrepancies were resolved during discussions with all authors. Data extraction
took place by mutual agreement between all authors. A quality assessment took place using the
Mixed-Methods Appraisal Tool (MMAT), version 2018, by two independent authors.® If discrepancies
occurred, a discussion took place to reach agreement. The results of the assessment can be found in
Supplementary Tables 1-3.

Results

The search yielded 2.633 records, consisting of 1.610 unique articles and 1.023 duplicates. An initial
screening based on title and abstract retained 78 articles. Following a more detailed evaluation of full
texts, 49 records were selected with publication dates between 2017 and 2024, consisting of 10
qualitative studies, 33 quantitative studies and 9 studies with a mixed-methods design. An overview
of the selection process can be found in Figure 1. This review discusses 26/44 European countries:
France, The Netherlands, Switzerland, Italy, Spain, Greece, Cyprus, Croatia, Albania, United Kingdom,
Ireland, Sweden, Norway, Poland, Romania, Ukraine, and Hungary. Furthermore, Belgium, Portugal,
Austria, Germany, Lithuania, Malta, Republic of Moldova, Slovenia and Bulgaria were researched in the
included multi-country studies. An overview of the included studies can be found in Table 1. Figure 2
shows the study distribution per country and study design.

This review summarizes the different studies by individual EU country, starting with two pan-European
studies. An overview of qualitative findings can be found in Tables 2-4, showing respectively confidence-,
convenience-, and complacency-related factors reported in qualitative studies. Quantitative data are sum-
marized below and shown in Table 5.
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Figure 1. PRISMA flow diagram of study selection.

Hadjipanayis et al. investigated vaccine confidence among parents in 18 European countries. They have
demonstrated that Portuguese parents were the most confident in vaccines (85%), while Bulgarian parents had
the least trust (23%). This study showed no significant association between VH and parental gender, age,
marital status or number of children per household. Education, however, was linked to VH, with parents who
graduated from elementary or high school being more hesitant than those who graduated from university.”

A second multi-country study concerns a discrete choice experiment performed in Belgium, France, and
the United Kingdom (UK). In this study, following factors were assessed: vaccine effectiveness, vaccine-
preventable disease (VPD) burden, vaccine accessibility, vaccinator and administrative requirements,
vaccine-related side effects, and vaccination coverage. All factors were statistically significant in the
decision-making process of vaccine acceptance or refusal, with vaccine effectiveness and accessibility
being the most influential. Mild vaccine-related side effects had the greatest impact on the vaccine
acceptance process in France and Belgium, whereas vaccine effectiveness was most important in the UK.
Overall, vaccines were perceived positively, but the UK showed the highest proportion of parents agreeing
that vaccines included in the NIP are important.®
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B) Number of studies with quantitative data

C) Number of studies with qualitative data D) Number of studies with mixed-method
data

Figure 2. Overview of number of included studies per EU country.

Western-Europe

France
Three studies investigated VH in France, where most vaccines are nowadays obligatory and offered free of
charge. The obligation came into effect in 2018, after completion of all included studies in this review. Vaccine
refusal was more prevalent among parents with higher education profiles and among mothers compared to
fathers. No association between VH and household income or presence of older siblings was found.”"
Fear of side effects, along with personal or others’ experiences, was identified by Peretti-Watel et al. as
significant factor contributing to VH. Perceiving the disease as unlikely to occur or benign, led parents to
consider vaccines as useless. Doubts were often expressed by parents, even among parents who vaccinated
their children. VH-parents often immunized their child due to social pressure from HCPs, resulting in
a pattern of ‘doubtful acceptance,’ as refusal was a difficult decision. All participants reported trusting their
own physician, but only after identifying one they considered trustworthy. Physicians and the internet were
key information sources. While some parents preferred ‘official” websites, others relied on newsgroups, as
official information was considered by some to be biased.'®""
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Table 2. Summary of factors associated with VH by country related to ‘confidence.’ ‘X’ indicates that the topic was discussed
in a study, while blank boxes indicate it was not discussed.
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Percentages of countries
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mentioning the topic:
France®!! X X X X X
The Netherlands?'? X X X
Switzerland®? X X X
Italy!>17.18.20,21 X X X X X X X X
Greece?® X X X
Cyprus! X X
Croatia®? X X X X X X
Albania333* X X X
United Kingdom3>—37 X X% X X X X X
Ireland38-40 X X X X
Finland*! X X X X X
Sweden*? X X X
Poland*>48 X X X X X X X X X
Romania®! X X XE X
Ukraine$>3>4 X X X X
Hungary”> X X X X

£Optional vaccines, not offered free of charge; §Speciﬁc groups, such as Roma Community or low-income households; %Varicella vaccine.

The Netherlands
The Dutch NIP offers vaccines free of charge and on a voluntary basis. Negative aspects of the NIP were
discussed among vaccine-refusers and included the perceived too early start of vaccinations, the inability to
discuss alternatives and concerns with peers or HCPs, the inflexibility of a standardized schedule, the lack of
transparency in the NIP, the use of combination vaccines, and the impression that immunization is
obligatory. Influences in the decision-making process encompassed both perceived severity and suscept-
ibility of VPDs and concerns about vaccine-related side effects. Additionally, vaccine-acceptors highlighted
a strong social norm confirming their decision, while partial acceptors and refusers felt criticized by it.'*
Most VH-parents lacked confidence in HCPs knowledge and their ability to address concerns regarding
childhood vaccinations. The demeanor of HCP’s was often perceived as patronizing, making parents feel
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Table 3. Summary of VH factors related to ‘convenience.’ ‘X’ indicates that the topic was discussed in a study, while blank
boxes indicate it was not discussed.
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“stupid and bad.” Moreover, several questions remained unanswered, and navigating through contradictory
information was considered difficult.'*

Switzerland

Two Swiss studies investigated VH, in a context where vaccines are not obligatory and offered free of
charge. Often mentioned influencing factors in parents’ decision-making process included the child’s
doctor, other HCPs, family, friends, acquaintances, official public health recommendations, print media,
the internet, and social media. The child’s doctor was the most cited, but not always the most trusted
one. VH-parents tended to rely more on social networks, other HCPs (e.g. nurses), and their personal
gut feelings or previous experiences when making decisions. They often sought certainty by comparing
and weighing information from different resources. Nevertheless, this process often generated ambi-
guity, as some information could solidify their opinion while other information led to further doubts
and uncertainties."”” Moreover, the type of HCP was correlated with VH. Parents attending moderately
or highly hesitant complementary medicine providers were more likely to be moderately or highly VH
themselves. Income also played a role, as higher household income was associated with lower odds of
being VH."*
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Table 4. Summary of factors related to VH by country, related to ‘complacency.’ ‘X’ indicates that the topic was discussed in
a study, while blank boxes indicate it was not discussed.
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H %,35-37 X X X X
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Finland*! X
Sweden*? X
Poland*>8 X
Romania®>? X
Hungary”> X X

*Varicella vaccine.

Southern-Europe

Italy
One quarter of the included European studies were conducted in Italy, where vaccines are obligatory and
offered free of charge. Many studies discussed the reasons for delaying or refusing a vaccine within the NIP.
These reasons included notably fear of side effects, disbelief in the vaccine efficacy, the presence of
contraindications (e.g. fever, underlying medical condition), prior negative experiences, lack of trust in
and poor information from pediatricians, forgetfulness, and informed refusal.’®> ?* Furthermore,
Wiedermann et al. found that some circumstances in life were crucial in shaping parents’ attitude toward
vaccination, such as previous experiences with the healthcare system, previous allergic reactions to vaccines,
perceived health issues related to vaccination, or the compulsion to vaccinate.** This skepticism was further
fueled by distrust in the pharmaceutical industry and government and perceived inconsistencies in
vaccination policies.**

Looking into the determinants associated with VH or refusal, numerous factors have been identified
across different studies. These included the use of complementary medicine, rising levels of economic
hardship, past experiences of adverse events following vaccination, low knowledge of the disease or vaccine,



"3|qejieAe elep ou = buipeys A310 ‘salpnis JuaIayip Buowe suoneosse JuedyIubIs JuSlsisuodul = Buipeys yuld ‘siskjeue uoissaibal Ul 10U Ing ‘siskjeue 3elieAIUN Ul UONRIDOSSe JuedYIubls =
Buipeys moj|aA ‘uonerdosse Juedyiubis = Buipeys an|q ‘uonedosse aaebau Juedyiubis = buipeys |10 ‘uoneosse aAisod Juedyiubis = buipeys uaain ('L BulpNPXa D %56 10 §0° > d) synsal Juedyiubis Ajjednsness = pjog

HUMAN VACCINES & IMMUNOTHERAPEUTICS 1

(60" T-¥S°0) LL0 .(99°0-8€°0) 0S'0 .(§6°0-5t°0) 59°0 (0T T-9£°0) 160 (9v"'z—v¥'0) 00T ¢sAesuny
.(87'1-78'0) OT'T (2L 1-¥5°0) 96°0
“T_ne . =d “T_rct . T_TEr . )
(2L 1-06'0) vT'T *8YY e .(ST'T-65°0) €8°0 100 > d .(09'T-T6°0) 0T'T ayPuUelOd
.(65°02-20°2) ¥S°9 .(¢6'0-L1°0) O¥'0 .(¥0'T-2°0) S¥'0 JEL°9-VT'T) LL'T ErEaT) 28°E .(2¢6°0-ST°0) LE'O J[6LC-TL0) Tv'T scgePUBIRI

%xc00'=d

«TLp=d

+€0'=d

.(20'1-56'0) 86°0

.(82°1-55°0) ¥8°0

Le'9eWOPBUD]
pawun

.(T6°0-Lt"0) S9°0

(r972-6€0) 10'T

.(S0'T-8€°0) ¥9°0

.(§9°0-10°0) 80°0

ce@lUEq|Y

v(TZ'T-08°0) 86°0

(92uasagau =>9a49)
(EV'T-0T'T) ST'T

v(T6'T-96°0) SE'T o (CRUEIEIEY (98'T-9T'T) L¥'T v(02'T-52°0) 86'0 (92'7-S7'T)98°T (207-S0T) 9’ T v(SE€'T-99°0) S6°0 062999319
+€0°0=d
=)9949-UON)
.(86'S-9€'T) 98'C
+100° >d .(S€°0-90°0) ¥1°0 +¥10°=d gzuteds
[ERIVEYETEN]

= udiaJio} 10N)
o(V0'T-€9°0) ¥T'T

(92uaJayau = Jamo)

. . . . . . (ERUEIEIEY] (TTVP—£L70) LLT . . . . (SV'T-S€°0) TL'0 .(8T'9-€9°0) £6'T
v(66°0-€¥°0) 59°0 (e5'2-00'T) 65°T = eI (92Us33431 = JUBIH) 6t =d o(L6'T-850) LO'T ,600°=d 600" =d wseersrarsihleN
.(£9°0-11°0) 92°0 v(99°T-0T'T) SE'T
(92uasayau = ueljey))
.(65°0-22°0) €V°0
,.Gm*oﬁwwm. wu\m ° | desrecoorr | Hmww. mﬂ o0 LTT-6L70) TET 4560 =d yreiPUBLIZIMS
(ST T-€£'0) 960 o(70'Z-6T°T) 95°T = HMW.ovvm E «T00 =d J1'1-6'0) 60 Js1-TT) ET or6dUeId
*

snjels JusawAojdw3

snjejs [epueuly

Kpuyiz

|9A3] |euoEINP]

uaJp|iyd Jo JaquinN

snjejs [eyeN

98e |ejuaied

19puas |ejualed

‘uoibai ueadoing
u1 £oue1ISaY dUDIBA POOYP|IYD YUM paleldosse si01oe) diydeibowapoldos jeaualed Jo (,) sanjea-d a1eleAlun pue ‘(,"4Oe.) soliel sppo paisnipe ‘(v 4O2) SOIel SPPO apnId JO MIIAIBAQ °§ d]qe]




12 (&) T.JANSSEN ET AL.

and low trust in pediatricians.">'”'®*>?> Discrepancies were observed for country of origin and parental
education level. While Giambi et al. showed that Italian citizenship was associated with higher VH,
Bertoncello et al. did not find any association with ethnicity, but Moschese et al. reported that migrants
were more likely to delay or refuse vaccines.'”*>*” A similar heterogeneity was seen in parental education
level: while lower educational level appeared to be associated with higher VH, Bertoncello et al. again did
not find an association between educational level and VH.'>'®1%222%27

In most studies, HCPs, particularly pediatricians, were the most frequently consulted sources of
information, followed by the internet, mass media, and family/friends."”'**"*” The presence of
a trustworthy physician was positively correlated with the number of fully vaccinated children.
Furthermore, trust in science and healthcare institutions has shown to be protective against vaccination
delays or refusal.”® Yet, in some studies, physicians often provided contradictory information regarding
vaccination.'® VH-parents were more likely to report that childhood vaccinations were a profitable business
for pharmaceutical companies and reported that pediatricians did not provide sufficient information on
childhood vaccinations.*!

In a study on obligatory vaccination, VH-parents often relied on a wide range of information sources,
which made it difficult for them to access consistent and reliable information and to form a clear opinion.
Parental knowledge was frequently shaped by skepticism, including doubts about vaccine effectiveness and
safety.**

Spain

One study investigated parental attitudes toward the MMR vaccine in Spain and the reasons for delaying
vaccination. The MMR vaccine is free and recommended within the NIP, but not obligatory. For the first
dose, significant delays were more common among children born outside of Spain, from single-parent
households, or whose parents had lower levels of education. Similar reasons were identified for delays in
the second dose, which was particularly prolonged in single-parent families and among children of parents
not born in Spain. In the latter, barriers included difficulties to access vaccination centers and logistical
challenges in scheduling appointments. Generally, not being the first-born child increased the likelihood of
timely vaccination, as did receiving positive feedback from relatives, friends, or Public Health authorities.
Regarding vaccine confidence, parents with higher confidence were more likely to timely immunize their
child with the first MMR dose, but no differences were observed between high- and low-confidence parents
regarding the second MMR dose at 4 years old.*®

Greece

In Greece, two studies addressed VH toward the NIP, which is offered free of charge and obligatory for
children attending kindergarten and elementary school.>> Overall, a positive attitude toward vaccines and
the NIP was seen.’® Despite only 7% of parents reporting a negative attitude toward vaccinations, more than
40% expressed skepticism toward at least some NIP vaccines. Potential side effects concerned parents the
most, followed by the idea that it is better for the child to get natural immunity through illness rather than
by vaccination. Most parents identified as skeptical were of non-Greek origin and single.”> However,
Gkentzi et al. found that most parents with a positive tendency toward vaccines were predominantly of
Greek origin.”® Other determinants that were associated with a negative attitude included higher education
and living in semi-urban areas.”’ Like in other countries, the main source of parental information was
a physician, being their primary care pediatrician.***

Cyprus

Most vaccines in Cyprus are voluntary and provided free of charge. Overall, there was a positive perception
of, and good knowledge about vaccines, with only 3% of mothers being VH. This indicates that mothers
were aware of the importance, benefits, and preventive role of vaccination. Higher education levels were
associated with higher adherence to the vaccination schedule. Furthermore, being employed and having
access to a monthly income was related to higher knowledge about vaccines and positive vaccination
practices. Reasons for VH are discussed in Tables 2-4.”"
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Croatia

Tomljenovic et al. interviewed 25 parents who had refused at least one obligatory vaccine. These obligatory
vaccines include the BCG-vaccine against tuberculosis, the 13-valent pneumococcal vaccine, the MMR
vaccine, and a hexavalent vaccine. Participants described the vaccine decision-making process as complex
and time-consuming, largely influenced by emotional responses, including fear of side effects, intuitive
feelings, and social pressure. The most common way participants reflected on their decisions was through
justifications related to their broader worldview, as well as moral and religious convictions. Over half of the
respondents also expressed belief in some form of conspiracy theory. Additionally, concerns were raised
about mistrust in vaccine administration and skepticism toward official data.>?

Albania

Two studies investigated VH in Albania, where immunization is obligatory with vaccines being offered free
of charge. Childhood immunization coverage has been declining in Albania, despite growth in economy,
health service expenditure, universal health insurance, and free childhood immunization is seen. The main
and most trusted sources of health-related information were HCPs, followed by the internet, television,
friends, and schools. Mothers who relied on the internet as their primary source of health-related informa-
tion had lower odds of timely childhood immunization than those who relied on other sources.>
Additionally, Gjini et al. found that low confidence in HCP’s information was a predictor of VH.>* Other
determinants of timely immunization were occupational status, higher educational status, being married,
ethnicity, and parental attitude toward childhood immunization.***

Working mothers and mothers without formal education had lower odds of timely immunization
compared to non-working mothers and mothers with higher education. Single mothers had lower odds
of vaccine confidence compared to married women or those living with a partner, while mothers from other
ethnicities had lower odds compared to those of Albanian ethnicity.”® A more negative parental attitude
toward childhood immunization was an important driver of VH, along with low confidence in HCPs.**
Reasons for delaying vaccinations included fear of side effects, doubts about vaccine safety, contraindica-
tions (e.g. acute illness, allergies), and lack of time.”>** Both the concerns about vaccine safety and concerns
about side effects were the most frequently reported reasons for vaccine refusal.”

Northern-Europe

United Kingdom

In the UK, three studies have investigated VH. All childhood vaccines in UK’s NIP are voluntary and
provided free of charge.> In 2015, nine out of ten parents reported having all their children immunized on
time, with the MMR vaccine being the most commonly delayed or refused vaccine.’>>® Parents who delayed
vaccination mentioned child illness as the main reason, followed by concerns about side effects or
consequences.”” In contrast, parents who refused vaccines reported ordinary objections to the vaccine,
concerns about side effects and possible illness following immunization, worries about safety and ingre-
dients of the vaccine, and issues related to their child’s health.’® Regarding varicella vaccination, which is
included in the NIP, reasons for VH included the need for more information, prior disease experience, and
the perception that varicella and its potential complications are mild.””

In England, HCPs were the most common and trusted source of information and advice on immuniza-
tion. Nevertheless, around one in four parents sought additional information on side effects, the purpose of
immunization, vaccine ingredients, and vaccine appointment logistics.35_37 Furthermore, mistrust of the
health service and pharmaceutical industry was reported. Vaccines routinely offered in the NIP were
perceived as more established and consequently more trustworthy.*®

When looking at the demographic factors that may interfere with vaccine acceptance, being from an
ethnic minority group and being a mother showed significant association with VH. Mothers were more
likely than fathers to refuse or delay vaccination, and parents from ethnic minority groups showed higher
likelihoods of vaccine delay or refusal.>>*® However, Sherman et al. found no significant association
between parental gender or age and VH.>’

In Scotland, mothers with Polish background perceived the differences in the Polish and Scottish NIPs
not as problematic and noted the benefits of vaccines being offered free of charge. Furthermore, it was



14 (&) T.JANSSEN ET AL.

assumed that Polish state-funded vaccines were inferior to those available in the UK since they were
perceived to cause more side effects. However, some dissatisfactions were mentioned about the inflexibility,
together with the desire to supplement the NIP with vaccines which are included in Poland’s NIP.
Additionally, the organization of childhood immunization was criticized since it differs between both
countries. In Scotland, no physician’s physical examination precedes the immunization, unlike in Poland
where a physician makes sure it is safe to vaccinate.’

Ireland

Vaccines are not obligatory in Ireland and are freely available. Three Irish studies found that the pre-
dominant drivers of VH were concerns about vaccine safety and efficacy, as well as the large number of
vaccines included in the NIP.** *° Yet, parents generally chose to vaccinate despite these concerns. Most
parents reported that vaccines are important and safe and express high trust in information provided by
HCPs, such as general practitioners, nurse practitioners, as well as the government. Regarding determinants
of VH, lower vaccine acceptance was associated with being single, unemployed, or having four or more
children. No effect of age, education level, gender, geographic location, household income, or religion was
observed.”®*’

Finland

Nordic countries reported a positive attitude toward vaccination, although a decrease in perceived
vaccine safety was seen between 2015 and 2018. In Finland, vaccines are offered free of charge and the
NIP is recommended but not obligatory. Witnessing, experiencing or hearing about side effects was the
most important reason for vaccine refusal among parents. Convictions were often so strong that HCP’s
assurance could not change VH-parents’ reasoning. Despite high trust in the state, scientific institu-
tions, and science itself, some reasons for vaccine refusal were linked to a lack of trust in health
authorities, vaccination research, or HCPs. Other reasons were associated with health-related practices
and perceptions toward vaccines. Some parents hoped their child would get a VPD during childhood
when the symptoms are expected to be milder, in order to achieve a more ‘natural, longer-lasting
immunity.*!

Sweden

One study showed Swedish parents had high confidence in the NIP, in which all included vaccinations are
offered voluntarily and free of charge with a coverage that is both high and stable. However, one in five
parents reported concerns about or refused at least one vaccination in the NIP. The main reasons for
questioning or refusing vaccines included concerns about adverse events, exposure to negative recommen-
dations, or a lack of reliable information. Convenience did not appear to be a major barrier to childhood
immunization, as most concerns were rather related to both confidence and complacency.*?

Jama et al. investigated how Somali-born mothers living in Sweden perceive the MMR vaccine. Barriers
to timely immunization included peer pressure from other parents, concerns about side effects and
uncertainty about vaccine safety, as well as negative previous experiences with HCPs. Conversely, positive
peer pressure, trust in HCPs, and faith in God were seen as facilitating factors for timely vaccination.*

Norway

Lawful Polish migrants in Norway, the largest migrant group in Norway, reported a smooth transition from
one NIP to the other, feeling less pressured to vaccinate in Norway compared to Poland since Norway has
no obligatory vaccines. In Norway, a high level of trust in the offered vaccines and few questions about them
or potential side effects were observed. This trust together with trust in official recommendations were
important in the decision-making process. Nevertheless, some parents reported VH toward some vaccines
in Norway’s NIP, but not toward the program altogether. This VH was linked to unfamiliarity with specific
vaccines, particularly those being recently implemented in the NIP, or when the likelihood of their child
getting sick from the disease was considered low.*’ In Norway, children of Somali migrants had lower MMR
vaccine coverage compared to children of native Norwegians, and the mother’s length of residency was
negatively associated with vaccine coverage.**
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Eastern-Europe
Poland

Six studies investigated the view of Polish parents on immunizations within the NIP. Among Polish
children, the number of unvaccinated children has increased since 2019 although the high and stable
immunization coverage still ensures herd immunity.*> NIP vaccinations remain obligatory until the age of
19, and vaccines within the program are free of charge. These obligatory vaccines include the BCG vaccine,
10-valent pneumococcal vaccine, the MMR vaccine, and a hexavalent vaccine. Three quarters of the Polish
population supported the safety of these obligatory vaccines. Around 10% of parents reported they would
stop vaccinating their child if the state were to end the vaccination obligation.*® At the same time, over half
of the respondents found that pediatric vaccinations should not be compulsory.*” Notably, older parents
were more inclined to support toward mandatory vaccination.*®

Influencing factors for parental immunization decisions are shown in Tables 2-4. In summary,: enroll-
ment in a nursery or preschool, fear for the disease or complications, doctor’s recommendations, and trust
in HCP’s or other authority figures were seen as facilitators for vaccination.*>***° Vaccination was delayed
due to child illness at the time of immunization or exposure to negative information about immunization,
while non-immunization was mainly driven by fear of side effects and discouragement of vaccination by
a physician,*>*/*

Most parents believed that vaccinating their child was a prudent choice, as immunization prevents the
occurrence of infectious diseases, decreases the VPD’s severity, is safe, and aligns with their personal
experiences. However, some parents questioned the necessity of immunization, citing that vaccines were
ineffective, may cause the VPD, and mainly benefited the pharmaceutical companies.*’

Above all, HCPs were the most important factor shaping parents’ positive attitudes toward vaccinations
together with authority figures and a medical exam preceding the immunization.** Trust in doctors, and
parental scientific knowledge have a positive influence on vaccine confidence.**” Furthermore, media
broadcasts on the consequences of non-immunization increased positive parental attitudes.*’

Despite some studies not finding a correlation between vaccine confidence and factors such as gender,
marital status, educational level, occupational status, financial status, and place of residence, others found
that vaccination confidence was associated with educational level, and with certain vaccination assumptions
and influences.**™*® Higher education was correlated with a perception of lower vaccine safety compared to
lower education.*”*® Furthermore, higher confidence was associated with a negative assessment of the
occurrence of vaccination complications or with a positive assessment of vaccination by profess.ionals.47

Romania

VH toward vaccines within and outside of the NIP was the topic of two studies in Romania. In 2021, 11
VPDs were included in Romania’s NIP. Although the NIP is free of charge and immunization is not
obligatory, a decline in vaccination coverage has been observed over the past years with a decreased
perception in vaccines’ importance, safety, or effectiveness.””>> Fear of adverse reactions, parents’ own
decision, and HCP’s recommendations to avoid specific vaccine(s) were mentioned as main reasons for not
or only partially vaccinating children.”* Moreover, VH-mothers were more concerned about the safety of
new vaccines and had a lower perceived risk of the disease.”

VH was seen more often in mothers who lived in an urban environment, those with university or post-
secondary education, and those who were married.”® A higher level of parental knowledge about vaccina-
tion and VPD was positively correlated with vaccine uptake, compared to parents who chose not to
vaccinate.”">?

Several vaccines are not routinely recommended and therefore not free of charge. Around three-quarters
of parents reported having administered at least one optional vaccine to at least one of their children. Fear of
side effects was cited as the main reason for refusing optional vaccines, along with high costs and insufficient
information.”"

Although pediatricians and general practitioners were the most frequently cited as the main sources of
vaccination information, many parents additionally relied on online sources or advice from peer-
parents.”">?
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Ukraine

Two Ukrainian studies investigated VH. The country offers vaccines free of charge and on voluntary basis.
In Kyiv, 4.5% of parents with a university degree stated that the only reason for immunizing their child was
to allow them to enter daycare or school, compared to 15% of parents with a high school degree. In both
studies, approximately half of the parents fully trusted the NIP and agreed that questioning child vaccina-
tion is part of their parental role.”

Specific groups in Ukraine, such as the Roma community and low-income households, face structural
barriers to accessing healthcare, including geographic distance, the requirement to present identification
documents, and limited access to reliable information. Other factors contributing to incomplete immuniza-
tion were partial or unemployment and a lack of a stable income. However, fear of side effects seemed to be
one of the main drivers of VH, consistent with observations in many countries. These perceived side effects
were believed to vary depending on the country of vaccine production, with European vaccines considered
safer than those produced in Asian countries.”*

Hungary

One study investigated VH related to the varicella vaccination in Hungary, which was not free of charge at
the time. Determinants of higher varicella vaccination acceptance included having only one child, living in
the Capital, and receiving a recommendation from HCPs. The latter was the strongest determinant of
positive varicella vaccination practices. Financial status, gender, and a parental history of a varicella
infection were not significantly associated with vaccination acceptance. The most cited reason for not
vaccinating children with the varicella vaccine was the belief that it was unnecessary, as the infection was not
perceived as “being serious enough.” Additional reasons included concerns regarding the perceived side
effects, doubts regarding vaccine effectiveness, limited knowledge about vaccination, negative vaccination
advice from HCPs, and financial difficulties.””

Discussion

To our knowledge, this is the first review to explore parental VH differences and generalizability across
Europe from both quantitative and qualitative perspectives, using WHO’s 3C model. Parental VH
appears to be a heterogeneous concept, varying across countries and within populations and requiring
a tailored approach.’®®” Quantitative data are not generalizable across Europe, as study populations,
contextual factors, and research methodologies differ between countries. At the same time, determinants
of VH should not be investigated separately, as multiple factors simultaneously influence parents’
vaccination decision-making. This highlights the complexity and multidimensionality of the decision-
making process. Qualitative data revealed the importance of confidence-related reasons for postponing
or refusing vaccines across regions. Most of this data can be categorized as part of the ‘Confidence’
domain of the WHO’s 3C model. Across all European regions, fear of side effects was the most
frequently cited reason for VH, followed by other confidence-related topics. Practical barriers to
immunization were most frequently reported in Southern- and Eastern-Europe, although they may
also exist in other European regions. Regarding complacency, low perceived severity to a VPD was
commonly mentioned across all regions, whereas low perceived susceptibility to a VPD was reported
only in Western-Europe. Finally, in more than half of the countries mentioned, parents stressed the
importance of the HCPs as a source of information and trusted figure to help guide their decision-
making process.

Although the qualitative evidence demonstrates a notable degree of convergence across European
settings as it is based on parents’ self-reports through interviews or questionnaires, the interpretation of
the quantitative findings is substantially more complex due to the differences in study methodology and
study population. Shared themes mentioned as important factors in qualitative research are not system-
atically reflected in the quantitative data. Consequently, a tension emerges between the two types of
evidence: whereas the qualitative literature suggests a coherent and cross-nationally stable set of reasons
for VH, the quantitative results yield often incongruent results or conclusions but reflect very diverse
methodologies and populations making comparison impossible. The latter underscores the need for
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methodological alignment and the development of standardized approaches (e.g. harmonized survey
instruments) to improve comparability.

3C model of vaccine hesitancy

Confidence
Confidence-related concerns encompass factors related to the effectiveness and safety of vaccines as well as
trust in the healthcare system and accounted for the majority of reasons for VH. Fear of side effects was
among the most frequently cited reasons among parents across all European regions, regardless of educa-
tional level, occupational status or income. Consequently, both policymakers and HCPs should be aware of
these concerns and actively address them through targeted communication, counseling, and trust-building
strategies. In addition, general doubts about vaccine safety and skepticism regarding vaccine efticacy were
also commonly reported. Other reasons for VH included doubts about vaccine ingredients and suspicions
regarding commercial motives. Unfamiliarity with a vaccine can also contribute to distrust toward a specific
immunization. When a vaccine has only recently been implemented, parents may perceive their child as
a guinea pig.58

HCPs were the most trusted and frequently consulted sources of information. A trustworthy HCP was the
key factor in shaping positive attitudes toward vaccination and could serve as a critical facilitator of childhood
immunization, as parents rely on them to provide accurate information and tackle misinformation. As such,
a high level of trust in HCPs and their recommendations was positively correlated with vaccine uptake while,
conversely insufficient information or a HCP’s negative recommendation was positively associated with VH.>
The manner in which HCPs interact and communicate with parents may influence decisions to immunize
children, although each communication strategy has its own advantages and limitations.””*>** Simultaneously,
other sources of information (e.g. the internet, family, or friends) played an important role.'"'*?>3¢

Convenience

Convenience relates to the accessibility of vaccination services. Related factors included lack of time,
financial constraints, and geographic distance. Financial considerations appeared particularly relevant in
Eastern-Europe, where some vaccines are not offered free of charge, such as the varicella vaccine in Hungary
and other optional vaccines in Romania.”" Structural barriers are suggested to be as important as parental
VH in limiting access of immunization services.’!

In Spain, parents with lower education levels reported difficulties in making appointments and accessing
vaccination centers.”® Considering that these parents are more likely to work in less flexible jobs, such
barriers may be more pronounced. Similar challenges may also affect parents from minority groups, who
reported geographic distance as a barrier to immunization in Ukraine.>* Additionally, Spain’s national NIP
includes seven recommended vaccines, which can make it challenging for parents to attend all vaccination
visits. Albanian parents also cited lack of time as a reason for missed vaccinations. Although Albania’s NIP
contains only four different vaccines in the first year of life, it requires almost as many immunization
appointments as Spain during this period (six vs. seven, respectively). When addressing VH, both the
number of vaccines and the number of required immunization appointments should be considered.

In the Netherlands, the use of combination vaccines (e.g., the hexavalent vaccine) was considered
a confidence-related barrier, likely due to perceived safety concerns associated with these vaccines.
Consequently, the potential reduction in appointments or injections cannot be regarded as a significant
advantage without targeted communication to inform parents about the efficacy and safety of combination
vaccines, addressing both confidence-related and convenience-related factors. Further research should
investigate the impact of convenience-related factors on VH.

Complacency

Complacency encompasses factors associated with perceived disease risk. In the included studies, parents
frequently mentioned the perceived severity and susceptibility of the VPDs, potential complications of the
diseases, and their knowledge and awareness of the VPDs. Nevertheless, some parents preferred that their
child contract certain VPDs in childhood, believing that the disease course would be mild. For example, in the
UK - where the varicella vaccine was not recommended nor obligatory at the time of Sherman et al.’s study —
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parents mentioned a low perceived severity of the VPD and its potential complications.”” This may suggest
that VPDs for which vaccines are not recommended, and thus not obligatory, are perceived as less severe,
potentially influencing parents’ attitudes toward immunization. On the other hand, it may indicate that HCPs
communication on real-world risks of certain VPDs should be better targeted and adapted to the audience, as
they are the most trusted form of information according to confidence-related factors. However, in Italy and
Poland, two countries with obligatory vaccinations, some parents still expressed the belief that vaccines are
unnecessary.'>'**”*® Although approximately 65% of UK parents would accept the varicella vaccine, vaccine
coverage in Italy (where vaccination is obligatory) reaches up to 83%, varying by study and region.>”**

Demographic determinants of VH

Quantitative data revealed considerable inconsistencies regarding the demographic determinants of VH,
due to variations in study populations, as well as differences in research methodologies across countries,
making direct comparison between studies challenging.

VH varied significantly across a range of socio-demographic factors, including parental education,
occupational status, income, living area, marital status, and country of origin. While some studies
reported a negative association between higher educational status and VH, others found the inverse or
no correlation. Country-specific findings further illustrate these variations: in France, Poland and
Romania, parents with a higher level of education were more likely to be VH, whereas in Spain,
Cyprus and Albania, lower educational levels were associated with VH.>!0?%31:33:3447.4852 15 14q]y and
Greece, the association between educational level and VH was inconsistent, with some studies reporting
higher VH among highly educated parents,”” and others reporting higher VH among parents with lower
educational levels, suggesting the need for standardized research methodologies.”>*” These inconsisten-
cies may reflect selection bias or, alternatively, differences in parental understanding of vaccine-related
information, the availability of alternative information sources, and regional context. Parents with lower
educational levels may have a reduced understanding of the quality of vaccine-related information and
can benefit from additional education and advice. In contrast, VH-parents with higher educational
degrees more often perceive vaccines as less safe.*”*® These inconsistencies within a single country
underline the need for further research on demographic factors, using study designs tailored to
a country’s healthcare system and policies.

Some studies in Italy and Greece reported lower vaccine acceptance among native parents, whereas
studies in Albania and the UK found higher VH among non-native parents.'”*>*>° In Albania, the
observed higher VH among non-native parents may be influenced by the country’s obligatory immuniza-
tion policy. Parents coming from countries without such requirements may perceive it as restrictive,
potentially inducing resistance. Conversely, parents from countries with obligatory vaccination may ques-
tion why vaccines are optional, fostering mistrust.

Occupational status has also been linked to VH, with both working and unemployed parents showing
higher VH in different studies.’*>*®>* For example, working parents may face challenges in attending
vaccination appointments.® Financial situation similarly influenced VH: in Ukraine and Italy, rising levels
of economic hardship or the absence of a stable income were associated with increased VH, whereas in
France, no such association was observed.”*>>* Living area and marital status were additionally relevant: in
Greece and Poland, parents living in (semi-)urban areas were more likely to be VH, while in Hungary,
residents of the capital exhibited lower VH.?>*®>* Being single was associated with higher VH in Albania
and Ireland, whereas in Romania, single parents were less likely to be VH.****>?

Other determinants appeared to be more consistent across populations. More extensive parental knowl-
edge about vaccinations and having multiple children were positively correlated with vaccine uptake,”®>
which may reflect increased experience with the immunization process and resolution of first-child
concerns. Religion was rarely studied in Europe, with only one study in Ireland reporting no association
with VH, underscoring its potential as a topic for further research.*®

Overall, these results underline that VH is a multidimensional, complex, and context-dependent
phenomenon. Results cannot be generalized across or even within countries. Policymakers must consider
vaccine-, person-, and context-related factors unique to their populations to effectively address and combat
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VH through targeted interventions. Nonetheless, trusting and supportive relationships between HCPs and
caregivers, along with investments to increase parental understanding, remain crucial for promoting
childhood vaccination uptake across Europe.

Limitations

This systematic review has several limitations that should be acknowledged. First, heterogeneity in study
designs and populations makes direct comparison and synthesis of findings challenging. Many of the
included studies used different, often self-developed, questionnaires to assess VH, which hampers compar-
ison and may affect the validity and reliability of the reported outcomes. Additionally, while many reasons
for VH have been identified across countries, direct cross-country comparison remains difficult due to
differences in population characteristics and research methodologies. Consequently, no definitive conclu-
sions can be drawn regarding the relative contribution of these reasons to VH across countries.

Secondly, most studies relied on self-reported data gathered via surveys or interviews. This methodology
is inherently vulnerable to several forms of bias, particularly social desirability bias, where participants may
underreport VH or concerns to align with perceived societal expectations. Furthermore, the quality
assessment of quantitative articles indicates low reporting of their sample’s representativeness of the
population of interest, thereby introducing sampling bias. In addition, a high risk of non-response bias
may further exacerbate this issue. Third, the included studies cover both pre- and post-COVID-19
pandemic periods, introducing an additional layer of variability. The pandemic significantly reshaped
public attitudes toward vaccination. As a result, findings from studies conducted pre-pandemic may not
accurately reflect current perspectives. Additionally, pre-2015 studies were excluded, which may have
omitted earlier foundational work. This temporal inconsistency limits the generalizability of the overall
results and should be considered when interpreting the findings. Fourth, omitting studies that were not
written in English, Dutch or French may have introduced language bias. Lastly, all COVID-related articles
were excluded through to the search string, as the focus of this review was not on COVID-19 VH. However,
excluding studies in this way may have introduced selection bias, potentially omitting relevant research
within the broader context of the pandemic.

Implications of this study

WHO’s 3C model provides a valuable framework for HCPs to guide discussions with VH-parents. Given
that confidence is the most frequently cited source of VH and low confidence in HCPs contributes
significantly to VH, HCPs should prioritize building trusting and supportive relationships with parents
by attentive listening and respectful addressing parental concerns. By leading the conversations with VH-
parents without being directive or confrontational, HCPs could build the crucial trust. This approach
should include a willingness to listen without immediately offering solutions.®>"*® Furthermore, trying to
understand the parents’ perspective, actively exploring their ideas, concerns, and expectations regarding
vaccination, and refraining from engaging in disputes is important.**~%° Understanding parents’ viewpoints
and allowing space for reflection are essential components of effective communication. To maintain
a balanced dialogue and avoid overwhelming parents, no more than three consecutive questions should
be asked.®>"*® Trust should be built gradually and it is important that parents feel heard and understood,
while they maintain confidence in the healthcare system. Additionally, tools such as comic strips or games
(e.g. Immune Patrol, https://www.who.int/europe/tools-and-toolkits/immune-patrol) for vaccine-hesitant
parents, designed to debunk common vaccination myths, are established evidence-based solutions for
parental VH.®”%®

Factors related to convenience are mentioned by parents as well, especially regarding optional vaccines
that are not provided free of charge. Policymakers should consider equity when issuing vaccine recom-
mendations. Recommended vaccines requiring out-of-pocket payment might therefore be considered for
availability at low cost. Furthermore, HPCs and policymakers must keep in mind parents’ busy schedules to
minimize inconvenience as a reason for missed vaccinations. While illness may justify postponing
a vaccination, it should not result in skipping a specific vaccine. In such cases, proper counseling and
proactive follow-up are essential.”’


https://www.who.int/europe/tools-and-toolkits/immune-patrol
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Our study highlights that demographic determinants of VH cannot be generalized across all
European countries, as attitudes and perceptions toward vaccines vary between them. VH is
a multidimensional and complex topic and has evolved over time and across settings. Therefore,
policymakers should consider the characteristics of their own population and consider the transforma-
tion of VH when implementing new vaccines or campaigns to combat VH. Future research should
investigate the determinants of VH across Europe using standardized approaches to identify relevant
confounders and potential solutions.
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