
Page 1/24

Determinants of In�uenza Vaccine Hesitancy
among Pregnant Women in Europe: A Systematic
Review
Gbadebo Collins Adeyanju  (  gbadebo.adeyanju@uni-erfurt.de )

University of Erfurt https://orcid.org/0000-0002-5398-0183
Elena Engel 

University of Erfurt: Universitat Erfurt
Laura Koch 

University of Erfurt: Universitat Erfurt
Tabea Ranzinger 

University of Erfurt: Universitat Erfurt
Imtiaz Bin Mohammed Shahid 

University of Erfurt: Universitat Erfurt
Micheal G. Head 

University of Southampton
Sarah Eitze 

University of Erfurt: Universitat Erfurt
Cornelia Betsch 

University of Erfurt: Universitat Erfurt

Research Article

Keywords: In�uenza, Vaccination, Infectious Diseases, Pregnant Women, Europe, Vaccine Hesitancy,
Vaccine Refusal, Vaccine Delay, Review, Maternal

Posted Date: May 28th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-386656/v1

License:   This work is licensed under a Creative Commons Attribution 4.0 International License.  
Read Full License

https://doi.org/10.21203/rs.3.rs-386656/v1
mailto:gbadebo.adeyanju@uni-erfurt.de
https://orcid.org/0000-0002-5398-0183
https://doi.org/10.21203/rs.3.rs-386656/v1
https://creativecommons.org/licenses/by/4.0/


Page 2/24

Abstract

Background
Pregnant women are at high risk for severe in�uenza, but maternal in�uenza vaccination uptake in most
World Health Organization (WHO) European Region countries remains low, despite the presence of
widespread national recommendations. An in�uenza vaccination reduces in�uenza-associated morbidity
and mortality in pregnancy, as well as provides newborns with protection in their �rst months. Potential
determinants of vaccine hesitancy need to be identi�ed to develop strategies that can increase vaccine
acceptance and uptake among pregnant women. The primary objective of the systematic review is to
identify the individual determinants of in�uenza vaccine hesitancy among pregnant women in Europe
and how to overcome the hesitancy.

Methods
Databases were searched for peer-reviewed qualitative and quantitative studies published between 2009
and 2019. These included PubMed via MEDLINE, Cochrane Central Register for Controlled Trials,
PsycINFO, SAGE Journals, Taylor & Francis and Springer nature, covering the areas of psychology,
medicine, and public health. Following the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) approach, 11 studies were eligible and analyzed for signi�cant determinants of
in�uenza vaccine hesitancy among pregnant women in Europe.

Results
The most reported factors were psychological aspects, for example concerns about safety and risks to
mother and child, or general low risk perception of becoming ill from in�uenza. Doubts about the
effectiveness of the vaccine and a lack of knowledge about this topic were further factors. There was
also in�uence of contextual factors such as healthcare workers not providing adequate knowledge about
the in�uenza vaccine or stating their anti-vaccine sentiment.

Conclusion
To overcome in�uenza vaccine hesitancy among pregnant women, it seems essential to increase the
knowledge about in�uenza and the respective vaccination and to provide information for a valid risk
judgment. The development of new information strategies for dialogue between healthcare providers and
pregnant women should form part of this strategy.

Background
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Seasonal in�uenza poses a threat to public health and puts a strain on health care systems each year.
According to the World Health Organization (WHO), up to 20% of the global population can be infected
with in�uenza each season [1]. The high rate of infections can result in many deaths and
hospitalizations, especially during severe outbreaks [2]. In 2017, at least 650,000 deaths worldwide were
associated with in�uenza, with an estimated 72,000 deaths in Europe [1]. One of the particularly
vulnerable groups is pregnant women, as they are susceptible to a range of risks caused by an in�uenza
infection [3]. These risks are due to physiological and immunological changes during pregnancy that
make women more sensitive to viral pathogens [4]. Within the population, pregnant women are at greater
risk of in�uenza-associated morbidity and mortality [3, 5].

A study considering 20,000 pregnant women over six years in the United States, Australia, Israel, and
Canada, showed that there was a 40% reduction in hospitalizations from in�uenza in vaccinated
individuals [6]. The European Centre for Disease Control (ECDC) has highlighted how pregnant women
are among high-risk groups for severe in�uenza and hold a protective role for their fetuses/unborn
children and early births. The burden of in�uenza in infants can be greatly reduced by increased
vaccination among pregnant women [7], reducing the risk of transmission to children during their �rst
months of life.

Besides the risks to the mother, in�uenza can also lead to complications during pregnancy, which affect
the health of the unborn child [3, 5, 8]. To prevent severe outcomes, in�uenza vaccinations are
recommended for pregnant women in their second or third trimester [3, 9]. Current research suggests that
in�uenza vaccination presents no health risks to pregnant women and does not increase the risk of
pregnancy complications [10]. Despite the risks of in�uenza and the positive impact of vaccination, one-
third of pregnant women refuse to get vaccinated despite receiving the recommendation to do so, and
only approximately half of eligible pregnant women received the in�uenza vaccine in 2018 [11, 12, 13]. In
Italy, 96% of pregnant women went unvaccinated against in�uenza during the 2016–2017 in�uenza
season, with noted contributory factors including drug refusal and the belief that there would be adverse
events from vaccination [14].

According to the �rst comprehensive assessment of seasonal in�uenza vaccine coverage in the World
Health Organisation (WHO) European Region (2008/09 and 2014/15), in�uenza vaccination coverage
has been declining among high-risk groups [15]. This endangers responsive preparedness and capacity to
protect the population against recurrent in�uenza epidemics and may have a negative impact against
other emerging outbreaks and public health emergencies, such as COVID-19. Therefore, the goal of this
work is to lay the groundwork for an evidence-based framework by identifying factors that drive in�uenza
vaccine acceptance and demand among pregnant women in Europe. The �ndings can inform country-
and regional-level policy decisions and complement health communication activities.

Vaccine Hesitancy
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Vaccine hesitancy has been identi�ed as one of the leading factors that contributes to low vaccination
coverage [16]. It was identi�ed as “one of the 10 greatest threats to global health in 2019” [17], and has
been an important topic across COVID-19 vaccine development and roll-out [18, 19]. People may accept
some vaccines but reject others, and their beliefs may change over time. Hence, vaccine hesitancy is not
always evident as a total refusal of all vaccines but as decision-making that can range between general
rejection and acceptance of all vaccines [16, 20]. The WHO Sage Working Group de�nes vaccine
hesitancy as the “delay in acceptance or refusal of vaccination despite availability of vaccination
services” [20]. “Vaccine hesitancy is complex and context speci�c, varying across time, place and
vaccines” [21].

Determinants in�uencing vaccine hesitancy are multi-dimensional and vary across vaccines and target
groups [22]. It is therefore important to understand that determinants of vaccine hesitancy cannot
necessarily be generalized across different vaccines and contexts, as barriers to vaccine uptake can vary
[23]. In�uenza requires annual vaccination, but in some countries, it is recommended only for certain
population groups and may therefore be associated with speci�c attitudes and myths. Hence, these
factors should be considered when investigating in�uenza vaccine hesitancy (Schmid et al., 2017). Based
on the Theory of Planned Behavior and prior research, Schmid et al. [24] have proposed a theoretical
framework that can be used to analyze vaccine hesitancy. It incorporates different clusters of
determinants that in�uence vaccination intention and behavior. Therefore, determinants can be
categorized into physical, contextual, sociodemographic, and psychological determinants to identify
possible barriers to vaccine uptake.

Objectives
Among the large body of evidence and numerous systematic reviews on in�uenza vaccine hesitancy [24,
25, 26], only a small number focus on pregnant women [27, 28, 29]. To the best of our knowledge, there is
no particular European perspective on the topic. Analyzing the phenomena from a European perspective
might offer relevant and geographically speci�c insights into vaccine hesitancy, as evidence suggests
that it is particularly common in countries with well-established health systems [30]. As the Sage Working
Group suggests, factors leading to low vaccine acceptance can help to partially explain low vaccination
rates in countries where immunization is easily accessible for the population. In countries where access
to healthcare and vaccination services is more limited, vaccine acceptance is probably not the main
driving force behind low vaccination coverage [20]. It is therefore reasonable to assume that determinants
of vaccination hesitancy and acceptance vary between high- and low-income countries. Thus, the primary
objective of the systematic review is to identify the individual determinants of in�uenza vaccine
hesitancy among pregnant women in Europe. Based on the framework by Schmid et al. [24], the
secondary objectives include the identi�cation of speci�c factors that predict vaccine hesitancy, such as
psychological, sociodemographic, physical, and contextual factors.

Methods
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Eligibility Criteria
The study characteristics are generally based on the Population/Intervention/Comparator/Outcome
(PICO) approach [31]. The population under review (P) was pregnant women in WHO European Region
member countries. Instead of an intervention (I), we assessed the determinants or factors in�uencing the
outcome. There was no comparator (C), and lastly, the determined outcome (O) was in�uenza-vaccine
hesitancy. Characteristics used as criteria for study eligibility are listed in Table 1. The main criteria were
studies that focused on seasonal in�uenza vaccination, pregnant women in European countries,
publications between 2009 and 2019, and empirical studies that were peer reviewed and in English
language. All studies relating to pregnant women and seasonal in�uenza vaccination were central to the
review inclusion guideline.

Table 1
Inclusion and exclusion criteria for literature search.

Study inclusion criteria Study exclusion criteria

Referring to seasonal in�uenza vaccination No reference to seasonal in�uenza vaccination

Focusing on factors or determinants of No inclusion of determinants or

in�uenza vaccine hesitancy factors of in�uenza vaccine hesitancy

Focusing on pregnant women No focus on pregnant women

Focusing on European countries No focus on countries in WHO European region

Published in English Published in languages other than English

Published between 01.01.2009 and Published before or after 01.01.2009 and 11.30.2019

11.30.2019  

Primary studies Secondary studies (meta-analysis or systematic

  reviews)

Peer-reviewed journal articles Gray literature

Humans Focusing on vaccine uptake rather than hesitancy

Search and Selection Process
Table 2 shows the search terms used in this review. From these, a broad search string was developed and
then adapted to all databases (see Appendix 1). This systematic review used databases in different areas
to capture the great variety of aspects that de�ne in�uenza vaccine hesitancy. The �nal search included
the following databases and publishers: PubMed via MEDLINE, Cochrane Central Register for Controlled
Trials, PsycINFO, SAGE, Journals, Taylor & Francis, and Springer Link. The initial search was conducted
from 01.20.2020 to 02.15.2020.



Page 6/24

Table 2
Keywords for literature search.

Vaccin* AND In�uenza* AND Pregnan* AND Hesitan* AND Determin*

Immuniz*   Flu   Girls   Behavior   Factor

Immunis*   Seasonal
In�uenza*

  Women   Behaviour   Predict*

Inoculat*   Flu Shot   Ladies   Refus*   Delay

    Pandemic
In�uenza*

  Expecting
Mothers

  Decision
Making

  Non-
Acceptance

            Decision-
Making

   

            Choice*    

            Choose    

            Anti-
Vaccine*

   

            Concern*    

            Perception*    

            Con�dence    

            Trust    

            Doubt*    

            Skepticism    

            Unsure    

Guidelines for each database were created to insure a systematic and transparent search procedure.
These guidelines included a direct link to the website of the database, an adapted search string
considering speci�c features and operators for each database, and the use of the inclusion and exclusion
criteria, for instance, with �lters. The analysis followed the PRISMA approach (Fig. 1). After duplicates
were removed from the 1,591 eligible papers, 1,536 remaining articles were �rst scanned by title and
abstract. Then, full texts of the 19 remaining articles were retrieved and assessed against the priori
exclusion criteria, and 11 were �nally included (Table 1; Fig. 1).

Data Extraction
Eleven studies met the inclusion criteria. For the data extraction, an Excel sheet was prepared by EE, LK,
and TR, consisting of descriptive study characteristics, methodological aspects, and results of the studies
(Table 3). The answer categories followed the theoretical framework discussed above. Determinants were
considered important if the authors of the original papers listed them in their discussion of the results.
The studies were distributed among EE, LK, TR, IS, and GCA to complete the Excel sheet.
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Table 3
Data extraction.

General Information Results

• Authors of the study • Primary objective determinants

• Year of publication • Psychological determinants

• Country • Sociodemographic determinants

  • Physical determinants

Method • Contextual determinants

• Sample size and characteristics • Quality

• Study design • Risk of bias/limitations

• Focus: hesitancy or uptake  

  Reviewers’ assessment

  • Authors’ recommendations

  • Comments

 

Synthesis of Results
All data extracted were analyzed and used to inform classi�cation of all determinants of in�uenza
vaccine hesitancy, to address the goal of the review.

Quality Assessment and Risk of Bias
Each study was assessed for risk of bias. The grading of the quality of each study was based on the
study design using the Grading of Recommendations Assessment, Development, and Evaluation
(GRADE) framework to either downgrade or upgrade the quality [32, 33].

Interrater Reliability
To assess the interrater reliability, from the 1,591 initially identi�ed studies, 10 studies were chosen
randomly. Each author of this systematic review rated the studies independently and decided whether the
study should be included or excluded or whether there were any insecurities regarding this decision. The
results of the rating are presented in Table 7 (see Appendix 3). Inconsistencies were discussed altogether
to assure agreement and understanding of the selection criteria. The overall study interrater reliability
Kappa coe�cient was K = 0.93 (where 1.0 is a perfect score) and therefore justi�ed the approach of the
subsequent screening process, meaning each author received a de�ned number of studies to screen by
title and abstract [34].

Results
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Search Result

Figure 1 presents the PRISMA �ow diagram with the process of the selection of papers based on the four
different phases: Identi�cation, Screening, Eligibility, and Including. After removing the duplicates (55),
1,536 potential studies remained. The remaining studies were screened based title and abstracts. To
decide if a study would be included or excluded, prede�ned eligibility criteria were applied. The screening
resulted in the exclusion of 1,442 studies, and therefore 94 studies remained. The next screening
comprising 75 studies were excluded based on reasons such as the following: non-Europe region, not
peer reviewed, H1N1 studies, study being a systematic review, etc. For the remaining 19 studies, full-text
articles were retrieved and again assessed against the inclusion and exclusion criteria. As a result, eight
studies were excluded, and 11 studies met the �nal criteria. These studies were included in the data
extraction.

 Study Characteristics

Within the timeframe of 2009–2019, 9 of 11 included publications were published between 2015 and
2019, one manuscript was published in 2012, and one in 2014. There were no studies from Eastern or
Northern Europe. Publications mostly came from Western and Southern European countries, including
Germany, Italy, Spain, Switzerland, Ireland, England, France, and Greece. All the studies were published in
medical or public health-related journals, suggesting a potential lack of insights from other disciplines
like psychology and health communication. Ten of eleven studies used a cross-sectional non-
experimental design, and in one case, a longitudinal study was conducted. Most of the studies followed a
quantitative approach using standardized questionnaires. There were large differences in sample sizes
between the studies, ranging from 198–11,752 participants (median participants 309, interquartile range
264–934).

Table 4 Summary of �ndings.
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Authors Year Country Sample
Size

Vaccine Hesitancy
Measures Used

Main Determinants of
In�uenza Vaccine Hesitancy

Blanchard-
Rohner et
al.

2012 Switzerland 261 Self-reported
vaccine uptake
(yes/no)

- lack of information by
health care professionals

- belief that vaccine is unsafe
during pregnancy

- anti-vaccine attitude

 

Bödeker et
al.

 

2014 Germany 1,030 Self-reported
vaccine uptake
(yes/no)

- lack of trust in vaccine

- belief that vaccine is not
necessary

- lack of knowledge about the
importance during pregnancy

- anti-vaccine attitude

 

Bödeker et
al.

2015 Germany 838 Self-reported
vaccine uptake
(yes/no)

- that �u shot is not necessary

- lacking awareness of
in�uenza vaccination
recommendations for
pregnant women

- mistrust in vaccine

 

Descamps
et al.

 

2019 France 11,752 Self-reported
vaccine uptake
(yes/no)

- multiparity

- less than postgraduate
education

 

Maltezou
et al.

 

2019 Greece 304 Self-reported
vaccine uptake
(yes/no)

- fear of adverse events (for
them or the fetus)

- in�uenza vaccination is not
necessary

- no risk to get in�uenza

- against all vaccinations

 

Maurici et
al.

 

2015 Italy 309 Self-reported
vaccine uptake
(yes/no)

- no need for the vaccination

- opposition to vaccination
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- Flu shot not recommended

 

O’Shea et
al.

2018 Ireland 198 Self-reported
vaccine uptake
(yes/no)

- lack of recommendation by
health care providers

- lack of knowledge

 

Prospero
et al.

 

2019 Italy 266 Self-reported
vaccine uptake
(yes/no)

- drug objection

- low risk perception

 

Tuells et
al.

2018 Spain 1,569 Self-reported
vaccine status

- unawareness of vaccine
recommendation

- belief that vaccination is not
necessary

 

Vila-
Candel et
al.

2016 Spain 200 Medical records,
immunization
registry, and self-
reported

 

- underestimation of personal
risk

- lack of information

 

 

Wilcox et
al.

 

2019 England 314 Self-reported
vaccine uptake
(yes/no)

- concerns about side-effects

- doubts about effectiveness

- doubts about need

Note. Overview of the studies considered in the systematic review. Authors, year of publication, country of
study collection, and number of participants are listed. Measurements of vaccine hesitancy are listed.
Determinants were considered important when the authors of the original papers listed them in their
discussion of the results.

MICRO-LEVEL ANALYSIS OF DETERMINANTS

All identi�ed determinants are classi�ed into different factors, such as psychological, contextual,
physical, sociodemographic, and others. 

PSYCHOLOGICAL FACTORS 

In�uenza Risk perception.
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Seven studies described how risk perception in�uences vaccine hesitancy [35-41]. A low-risk perception
can result from the denial of the threats from an in�uenza infection and the perception that the personal
risk is low. In a study conducted by Vila-Candel et al. [40], 23% believed that they were not at risk of
contracting in�uenza while being pregnant. Some women not only underestimated their personal risk of
getting the �u but also thought that the risks of adverse events from the vaccine were higher compared to
the effects of an in�uenza infection [14]. In an Italian study, 48.3% of the women stated that getting
vaccinated was not a priority for them [38].

Concerns about safety and risks of the vaccine.

When it comes to in�uenza vaccination, many pregnant women had concerns about the safety of the
vaccine. These concerns are related to the health of the mother as well as the unborn child, as pregnant
women also fear that the vaccine could harm their children. These concerns are re�ected in reported
feelings of mistrust and insecurity. Five of the eleven studies identi�ed these safety concerns as the most
important factors contributing to vaccine hesitancy [35-37,41,42]. For example, a German study found
that 60.4% of expectant mothers believe that the vaccine is unsafe during pregnancy and therefore
mistrust the vaccine [35]. In a qualitative study conducted in Ireland, pregnant women who were hesitant
to get vaccinated stated that they were afraid of possible risks of the vaccination, although unable to
name speci�c dangers [43]. Also, this shows that negative attitudes toward vaccination can result from
poor knowledge or misconceptions.

Anti-vaccination attitude.

Vaccine hesitancy can also result from negative attitudes toward vaccination in general. Maurici et al.
[38] found that 28.8% of their sample refused all kinds of vaccinations for themselves or their children.
While some women are opposed to vaccines in general, others speci�cally refuse to get vaccinated during
pregnancy [42]. Furthermore, some women are susceptible to conspiracy theories that in�uence their
decision against vaccination. In an Italian study, 6% of the women stated that vaccination is a business
model motivated by the Pharma company’s desire for more pro�t [14].

Low vaccine effectiveness.

There were also concerns associated with the effectiveness of the vaccination itself. Some women stated
that the vaccine was not effective in preventing an in�uenza infection and therefore refused to get
vaccinated [14,41,42].

CONTEXTUAL FACTORS

Information and recommendations given by health care providers.

We observed that barriers against vaccination during pregnancy on the contextual level are partly due to
the lack of information and adequate recommendations by health care providers. As a result, a signi�cant
number of pregnant women do not know about the general in�uenza vaccine recommendation in
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pregnancy at all. Reasons for the lack of knowledge include that healthcare workers also lack knowledge
around in�uenza vaccination and that information about vaccine accessibility is not available [14,42]. A
Swiss study found a lack of support or even recommendations from health care professionals that did
not re�ect their local public health guidance (43%) [42]. In a study conducted by Maurici et al. [38], 22.4%
of the women sampled reported that the vaccine was not directly offered to them by physicians.
Additionally, some health care providers even recommended against in�uenza vaccination, although
there was no medical or public health reason to do so.

The results also show that not knowing about the recommendation to get vaccinated was a relevant
factor. In a German study, 44.1% of the unvaccinated women were unaware of the o�cial vaccination
recommendation [36]. Tuells et al. [39] found that nearly 30% of pregnant women in Valencia, Spain, did
not know about the recommendation to get vaccinated against in�uenza.

PHYSICAL FACTORS

Proximity of childbirth

One of the reasons for not getting vaccinated was proximity to childbirth. Even though in�uenza
vaccination is recommended for women in their second or third trimester of pregnancy, some women fear
that getting vaccinated then can be dangerous or that it is not necessary because childbirth is close [40].
An additional factor is multiparity, possibly resulting from experiences of not having been infected with
in�uenza during prior pregnancies [44].

Prior in�uenza vaccination

Other reasons for refusal of vaccination included the individual’s experience with previous in�uenza
vaccination and other vaccines. The experience of other people within the individual’s network who had
bad experiences also impacts in�uenza vaccination during pregnancy [14,35].

SOCIODEMOGRAPHIC FACTORS

Determinants for not getting vaccinated by sociodemographic status included being an ethnic minority,
having a lower educational level, and being an immigrant or refugee [44].

OTHER FACTORS

Other factors mentioned were the need for time to think about a decision, as well as the fear of needles
and drug objections [14].

QUALITY ASSESSMENT AND RISK OF BIAS

To assess the quality of the included studies, an overall benchmark was made based on the study design;
thereafter, the downgrade/upgrade framework was applied using GRADE indictors [33,45]. Factors that
described the quality of the study were assessed. Attention was paid to factors resulting in selection or
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reporting biases as well as sample size. The �nal quality assessment showed that six studies were of
moderate quality and �ve were assumed to be of low quality (see Table 5). See Appendix 2 for de�nitions
(High/Moderate/Very Low/Low).

 

Table 5 Quality assessment of studies.
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Author Year Study Design Sample
Size

Risks of Bias Overall
Quality

Blanchard-
Rohner et
al.

2012 cross-
sectional
study,
quantitative
questionnaire

261 selection bias: women without Swiss
nationality were included in the
sample

 

moderate

Bödeker et
al.

2014 cross-
sectional
study,
quantitative
questionnaire

1,030 selection bias: overrepresentation of
women who are generally more
interested in health topics,

exclusion of women with insu�cient
knowledge of German language

 

reporting bias: vaccination status
was self-reported

moderate

Bödeker et
al.

2015 longitudinal
study,
quantitative,
standardized
questionnaire

838 selection bias:

overrepresentation of women with a
higher educational level,
underrepresentation of women with
immigration backgrounds

 

reporting bias: vaccination status
was self-reported

low

Descamps
et al.

2019 interview and
medical
records

11,752 selection bias: underrepresentation
of women with immigration
backgrounds

 

moderate

Maltezou
et al.

2019 cross-
sectional
study,
quantitative,
standardized
questionnaire

304 selection bias: low percentage of
women in sample who were not
vaccinated

moderate

Maurici et
al.

2015 cross-
sectional
study,
quantitative,
standardized
questionnaire

309 selection bias:

overrepresentation of women who
were generally more interested in
health topics

 

reporting bias: vaccination status
was self-reported

low

O’Shea  et
al.

2018 cross-
sectional

198 selection bias: exclusion of women
with immigration background,

low
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study,
qualitative,
semi-
structured
interviews

underrepresentation of non-
vaccinated women

Prospero
et al.

2019 cross-
sectional
study,
quantitative
questionnaire

366 selection bias: women who were
generally more interested in health
topics, high percentage of women in
third trimester, overrepresentation of
women with negative attitudes
toward vaccination

low

Tuells et
al.

2018 cross-
sectional ,
descriptive
study

1,569 selection bias not further speci�ed moderate

Vila-
Candel  et
al.

2016 cross-
sectional
study,
qualitative
telephone
interviews

200 selection bias: overrepresentation of
women with health-seeking
behaviour

moderate

Wilcox  et
al.

2019 cross-
sectional
study,
quantitative &
qualitative
questionnaire

314 selection bias:

possibly missing subsets of
population who were anti-
vaccination

 

reporting bias: self-report of vaccine
status

low

Discussion
This review summarized relevant determinants of in�uenza vaccine hesitancy that 11 qualitative and
quantitative studies identi�ed among pregnant women in Europe. The most frequently reported factors
were psychological determinants, such as low risk perception, concerns about the risks and safety of the
vaccine, poor knowledge, and anti-vaccine attitudes [35–39, 41]. Misperceptions about the vaccine exist
because there is a lack of knowledge and pregnant women are insu�ciently informed about the risks of
an in�uenza infection ([35, 36, 39, 40, 43], which is directly related to the existing negative attitudes
toward vaccination [35–38, 42]. The lack of information or recommendations from health care providers
is one of the factors that contributed to vaccine hesitancy [38, 42, 43].

To decrease vaccine hesitancy, it is essential to increase knowledge on the seasonal in�uenza itself, the
safety and effectiveness of the in�uenza vaccine, recommendation of �u shots, and risk perceptions of
in�uenza among pregnant women in Europe. Therefore, the low risks associated with the vaccine (both
for the mother and the unborn child) should be communicated, while at the same time it seems important
to increase awareness of the risks associated with an in�uenza infection. Primary caregivers play a
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crucial role in women’s decisions to get vaccinated because they are in direct contact with expectant
mothers and can therefore educate them appropriately. Health care providers should openly engage in
discussions with pregnant women about vaccination and emphasize its safety and effectiveness [41].

In fact, Vila-Candel et al. [40] stress that a combination of information materials and interpersonal
recommendations from doctors or health care providers is the best solution to increase vaccine uptake.
One of the problems identi�ed here is the overall consistency and lack of information and
recommendations from health care workers to pregnant women about the vaccination. Hence,
interventions aimed at decreasing vaccine hesitancy should incorporate increasing knowledge and
con�dence of healthcare workers on the safety and effectiveness of vaccines and provide respective
information material. To improve con�dence, policy makers should focus on interventions capable of
invoking positive attitude toward vaccines, i.e., addressing issues such as vaccine adverse events, fear of
needles, and disinformation about vaccines [23].

To reduce the mistrust and misinformation spread by healthcare providers, it is necessary to deploy the
right amount of training. Thus, programs that assist health care providers in improving their vaccine
communication skills as well as educate them about evidence-based responses to the most frequent
concerns of pregnant mothers are necessary [46, 47]. The important role of healthcare providers in
increasing vaccination demand needs to be adequately leveraged, because caregivers of infants are more
likely to be nudged by physician recommendations or other trusted sources [48, 49].

Vaccine risk communication plays an essential role in addressing the psychological antecedence of
vaccination behaviour, especially risk perception [50]. Several studies have demonstrated risk beliefs and
anticipated regret about vaccine-preventable diseases to correlate reliably with getting vaccinated [47].
Hence, proper identi�cation of the causes of low-risk perception is important to design appropriate
strategies. Those strategies are already applied in research on other target groups, such as childhood
vaccination, HPV in adolescents, and vaccination in the elderly. Effective strategies that could be tested
are, among others, education of health care workers for patient communication, evaluated
misinformation debunking [51], and extended knowledge about preventable sequelae [52]. Also, although
vaccine mandate has generated controversy overtime, but have been effective intervention toward
population behaviour change in some settings; hence, a consideration would be advised, especially for
countries with high in�uenza infection rate with corresponding low vaccination demand [53].

Although in�uenza vaccination uptake in pregnant women differs across regions (US: 20%; Asia: 9.4–
37.8%; South America: 3–97%; Australia 27%) [54–57], the reasons for vaccine uptake seem similar:
con�dence in their safety and effectiveness [24] and risk-perceptions for diseases and vaccines [58] are
globally important. Most of the studies, worldwide and in this review, found several reasons for vaccine
hesitancy, but only a few used systematically validated multidimensional models such as the 5C model
[22]. Besides Con�dence and Complacency (lack of risk perceptions), this model also includes
Constraints (perceived structural barriers), Calculation (the process of information search during the
vaccination decision), and Collective Responsibility (the value of community immunity and motivation to
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protect vulnerable others through one’s own vaccination). Explicitly, the last determinant could be vital for
prospective mothers and should be explored in future research.

Hence, to achieve optimum uptake and overcome the low demand for seasonal in�uenza vaccines
among pregnant women in Europe, in line with this review’s primary objective, stronger focus must be
directed at addressing the identi�ed individual determinants of in�uenza vaccine hesitancy.

Limitations
This review has several limitations, including the quality of included studies. The majority of the studies
assessed the self-reported vaccination status. The quality of self-reported data can be limited due to
social desirability and false statements; therefore, we cannot rule out that the results of the review were
affected by reporting biases. The �ndings may have further been affected by selection bias. Within the
studies, there was an underrepresentation of women with migration status. Additionally, women with high
educational levels and those who are generally more interested in health topics were overrepresented.
Also, there was geographical bias: there were no studies from Northern and Eastern Europe, as most of
the studies were conducted in Western or Southern European countries. Additionally, the restriction of the
search strategy to only articles in the English language may have produced biased search results and
affected the above because it excluded articles from journals in other languages. Therefore, all the above
limitations indicate that future reviews need to address underrepresented regions and populations.

The systematic distribution of reasons for vaccination decisions identi�ed here will allow interventions
for pregnant women to be more targeted, and hopefully also more effective, in the future.

Conclusion
This review highlighted several determinants of vaccine hesitancy in populations of pregnant women in
Europe. Perceptions around safety issues and adverse events were common. We conclude that the
education of healthcare providers is crucial to give stronger recommendations and address concerns
effectively. Further research should focus on marginalized population groups, such as women with a
migration background as well as women who are less interested in health topics. Among these groups,
speci�c social or cultural determinants may be relevant; moreover, marginalized women often have less
access to healthcare. This review contributes to further research and practical applications of �ndings to
address in�uenza vaccine hesitancy among pregnant women in Europe.

Abbreviations
CEREB – Centre for Empirical Research in Economics and Behavioural Science

UNICEF – United Nations Children Emergency Fund

VPD – Vaccine Preventive Disease



Page 18/24

WHO – World Health Organization

PRISMA – Preferred Reporting Items for Systematic Reviews and Meta-Analyses

ECDC – The European Centre for Disease Control

PICO – Population Intervention Comparator Outcome

GRADE – Grading of Recommendations Assessment, Development, and Evaluation

HPV – Human Papillomavirus

CEREB – Center for Empirical Research in Economics and Behavioural Science

Declarations
Ethics approval and consent to participate

Not applicable.

Consent for publication

All authors have read and approved the �nal manuscript.

Availability of data and materials

The datasets generated and/or analyzed are available at OSF.

Competing interests

The authors declare that they have no competing interests.

Funding

The authors received no funding for this work.

Con�ict of Interest

The authors declare that they have no competing interests.

Authors’ Contributions

Abstract and introduction: TR, LK, and GCA

Methodology: EE, IS, and GCA

Study Selection Process: TR, LK, IS, and EE



Page 19/24

Data Extraction: EE, LK, and GCA

Quality Assessment: LK, EE, and GCA

Discussion and Result Analysis: TR, LK, MH, and GCA

Writing – Original Draft: TR, LK, MH, CB, SE, and GCA

Writing – Review & Editing: EE, MH, CB, SE, LK, and GCA

References
1. WHO Regional O�ce for Europe (WHO/Europe) | Seasonal in�uenza. 2020. Retrieved Nov. 6, 2020

from http://www.euro.who.int/en/health-topics/communicable-diseases/in�uenza/seasonal-
in�uenza.

2. Iuliano, A. D., Roguski, K. M., Chang, H. H., Muscatello, D. J., Palekar, R., Tempia,S., Cohen, C., Gran, J.
M., Schanzer, D., Cowling, B. J., Wu, P., Kyncl, J., Ang,L. W., Park, M., Redlberger-Fritz, M., Yu, H.,
Espenhain, L., Krishnan, A., Emukule,G., … Mustaquim, D. Estimates of global seasonal in�uenza-
associated respiratory mortality: A modelling study. The Lancet, 2018; 391(10127), 1285–1300.

3. World Health Organisation (WHO). Vaccines against in�uenza WHO position paper – November
2012. Weekly Epidemological Record. 2012;87(47):461–76.

4. Robinson DP, Klein SL. Pregnancy and pregnancy-associated hormones alter immune responses and
disease pathogenesis. Horm Behav. 2012;62(3):263–71.
https://doi.org/10.1016/j.yhbeh.2012.02.023.

5. Meijer WJ, van Noortwijk AG, Bruinse HW, Wensing AM. In�uenza virus infection in pregnancy: a
review. Acta Obstet Gynecol Scand. 2015;94(8):797–819.

�. Thompson MG, Kwong JC, Regan AK, Katz MA, Drews SJ, Azziz-Baumgartner E, Klein NP, Chung H,
E�er PV, Feldman BS, Simmonds K, Wyant BE, Dawood FS, Jackson ML, Fell DB, Levy A, Barda N,
Svenson LW, Fink RV, Ball SW, Naleway A. & PREVENT Workgroup. In�uenza Vaccine Effectiveness in
Preventing In�uenza-associated Hospitalizations During Pregnancy: A Multi-country Retrospective
Test Negative Design Study, 2010–2016. Clin Infect Dis. 2019;68(9):1444–53.
DOI:10.1093/cid/ciy737.

7. European Centre for Disease Prevention and Control (ECDC). Scienti�c advice on seasonal in�uenza
vaccination of children and pregnant women. Stockholm: ECDC; 2012. Feb. 7.

�. Moniz MH, Beigi RH, Maternal immunization. Clinical experiences, challenges, and opportunities in
vaccine acceptance. Hum Vaccin Immunother, 2014; 10 (9), 2562–2570.

9. Ständige Impfkommission. Empfehlungen der Ständigen Impfkommission beim Robert Koch-Institut
– 2019/2020. 2019. https://doi.org/10.25646/6233.6. Retrieved 4 May 2020.

10. Sullivan SG, Price OH, Regan AK. Burden, effectiveness and safety of in�uenza vaccines in elderly,
paediatric and pregnant populations. Therapeutic Advances in Vaccines Immunotherapy.



Page 20/24

2019;7:251513551982648. https://doi.org/10.1177/2515135519826481.

11. Kilich E, Dada S, Francis MR, Tazare J, Chico RM, Paterson P, et al. Factors that in�uence vaccination
decision-making among pregnant women: A systematic review and meta-analysis. PLoS ONE.
2020;15(7):e0234827. https://doi.org/10.1371/journal.pone.0234827.

12. Dudley MZ, Limaye RJ, Omer SB, O’Leary ST, Ellingson MK, Spina CI, Brewer SE, Chamberlain AT,
Bednarczyk RA, Malik F, Frew PM, Salmon DA. Characterizing the vaccine knowledge, attitudes,
beliefs, and intentions of pregnant women in Georgia and Colorado. Human Vaccines
Immunotherapeutics. 2020;16(5):1109–17. DOI:10.1080/21645515.2020.1717130.

13. O’Leary S, Riley L, Lindley MC, Allison M, Crane L, Hurley L, Beaty B, Brtnikova M, Albert A, Fisher A,
Jiles A, Kempe A. Vaccine Refusal Among Pregnant Women: A National Survey of Obstetrician-
Gynecologists. Open Forum Infectious Diseases. 2017;4(suppl_1):515–5.
https://doi.org/10.1093/o�d/ofx163.1338.

14. Prospero E, Galmozzi S, Paris V, Felici G, Barbadoro P, D’Alleva A, Zocco G, Ciavattini A. Factors
in�uencing refusing of �u vaccination among pregnant women in Italy: Healthcare workers’ role.
In�uenza Other Respir Viruses. 2019;13(2):201–7. https://doi.org/10.1111/irv.12600.

15. European Centre for Disease Prevention and Control (ECDC). Press Release: Low uptake of seasonal
in�uenza vaccination in Europe may jeopardise capacity to protect people in next pandemic.
Copenhagen/Stockholm: ECDC; 2018.

1�. Dubé E, Laberge C, Guay M, Bramadat P, Roy R, Bettinger JA. Vaccine hesitancy: An overview. Human
Vaccines Immunotherapeutics. 2013;9(8):1763–73. https://doi.org/10.4161/hv.24657.

17. World Health Organization (WHO). 2019. “Ten threats to global health in 2019”
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019. Retrieved Dec. 1,
2020.

1�. Lancet. COVID-19 vaccines: no time for complacency. The Lancet. 2020;396(10263):1607.
https://doi.org/10.1016/S0140-6736(20)32472-7.

19. Nature. The COVID vaccine challenges that lie ahead. Nature. 2020; 24, 587, 522.doi:
https://doi.org/10.1038/d41586-020-03334-whttps://doi.org/10.1016/S0140-6736(17)33293-2.

20. MacDonald NE, SAGE Working Group. Vaccine hesitancy: De�nition, scope and determinants.
Vaccine. 2015;33(34):4161–4. https://doi.org/10.1016/j.vaccine.2015.04.036.

21. MacDonald & SAGE Working Group. 2015, p. 4163.

22. Betsch C, Schmid P, Heinemeier D, Korn L, Holtmann C, Böhm R. Beyond con�dence: Development of
a measure assessing the 5C psychological antecedents of vaccination. PloS one.
2018;13(12):e0208601.

23. Adamu AA, Essoh TA, Adeyanju GC, Jalo RI, Saleh Y, Aplogan A, Wiysonge CS. Drivers of hesitancy
towards recommended childhood vaccines in African settings: a scoping review of literature from
Kenya, Malawi and Ethiopia. Expert Review of Vaccines. 2021.
DOI:https://doi.org/10.1080/14760584.2021.1899819.



Page 21/24

24. Schmid P, Rauber D, Betsch C, Lidolt G, Denker M-L. Barriers of In�uenza Vaccination Intention and
Behavior – A Systematic Review of In�uenza Vaccine Hesitancy, 2005–2016. PLOS ONE.
2017;12(1):e0170550. https://doi.org/10.1371/journal.pone.0170550.

25. Dubé E, Gagnon D, MacDonald N, Bocquier A, Peretti-Watel P, Verger P. Underlying factors impacting
vaccine hesitancy in high income countries: A review of qualitative studies. Expert Review of
Vaccines. 2018;17(11):989–1004. https://doi.org/10.1080/14760584.2018.1541406.

2�. Larson HJ, Jarrett C, Eckersberger E, Smith DMD, Paterson P. Understanding vaccine hesitancy
around vaccines and vaccination from a global perspective: A systematic review of published
literature, 2007–2012. Vaccine. 2014;32(19):2150–9. https://doi.org/10.1016/j.vaccine.2014.01.081.

27. Bisset KA, Paterson P. Strategies for increasing uptake of vaccination in pregnancy in high-income
countries: A systematic review. Vaccine. 2018;36(20):2751–9.
https://doi.org/10.1016/j.vaccine.2018.04.013.

2�. Wilson RJ, Paterson P, Jarrett C, Larson HJ. Understanding factors in�uencing vaccination
acceptance during pregnancy globally: A literature review. Vaccine. 2015;33(47):6420–9.
https://doi.org/10.1016/j.vaccine.2015.08.046.

29. Yuen CYS, Tarrant M. Determinants of uptake of in�uenza vaccination among pregnant women – A
systematic review. Vaccine. 2014;32(36):4602–13. https://doi.org/10.1016/j.vaccine.2014.06.067.

30. Petrelli F, Contratti CM, Tanzi E. Vaccine hesitancy, a public health problem. Annali Di Igiene Medicina
Preventiva e Di Comunità. 2018;2:86–103. https://doi.org/10.7416/ai.2018.2200.

31. Richardson WS, Wilson MC, Nishikawa J, Hayward RS. The well-built clinical question: A key to
evidence-based decisions. ACP J Club. 1995;123(3):A12–3.

32. Balshem, et al. GRADE Guidelines: 3. Rating the Quality of Evidence. J Clin Epidemiol. 2011;64:401–
6.

33. Schünemann HJ, Oxman AD, Vist GuE, Higgins JPT, Deeks JJ, Glasziou P, Guyatt GH, on behalf of the
Cochrane Applicability and Recommendations Methods Group. Interpreting results and drawing
conclusions. In: Higgins, Julian PT, Sally G, editors. Cochrane Handbook for Systematic Reviews of
Interventions. West Sussex: John Wiley & Sons Ltd; 2008.

34. Fleiss JI. Measuring Nominal Scale Agreement among Raters. Psychol Bull. 1971;76(5):376–82.

35. Bödeker B, Walter D, Reiter S, Wichmann O. Cross-sectional study on factors associated with
in�uenza vaccine uptake and pertussis vaccination status among pregnant women in Germany.
Vaccine. 2014;32(33):4131–9. https://doi.org/10.1016/j.vaccine.2014.06.007.

3�. Bödeker B, Betsch C, Wichmann O. Skewed risk perceptions in pregnant women: The case of
in�uenza vaccination. BMC Public Health. 2015;15(1):1308. https://doi.org/10.1186/s12889-015-
2621-5.

37. Maltezou HC, Koutroumanis P, Kritikopoulou P, Theodoridou C, Katerelos K, Tsiaousi P, Rodolakis I, A.,
& Loutradis D. Knowledge about in�uenza and adherence to the recommendations for in�uenza
vaccination of pregnant women after an educational intervention in Greece. Human Vaccines
Immunotherapeutics. 2019;15(5):1070–4. https://doi.org/10.1080/21645515.2019.1568158.



Page 22/24

3�. Maurici M, Dugo V, Zaratti L, Paulon L, Pellegrini MG, Baiocco E, Rizzo G, Franco E. Knowledge and
attitude of pregnant women toward �u vaccination: A cross-sectional survey. The Journal of
Maternal-Fetal Neonatal Medicine. 2015;29(19):3147–50.
https://doi.org/10.3109/14767058.2015.1118033.

39. Tuells J, Rodríguez-Blanco N, Torrijos D, Vila-Candel JL. R., & Nolasco Bonmati, A. Vaccination of
pregnant women in the Valencian Community during the 2014-15 in�uenza season: A multicentre
study. Revista Espanola De Quimioterapia: Publicacion O�cial De La Sociedad Espanola De
Quimioterapia. 2018;31(4):344–52.

40. Vila-Candel R, Navarro-Illana P, Navarro-Illana E, Castro-Sánchez E, Duke K, Soriano-Vidal FJ, Tuells J,
Díez-Domingo J. Determinants of seasonal in�uenza vaccination in pregnant women in Valencia,
Spain. BMC Public Health. 2016;16(1):1173. https://doi.org/10.1186/s12889-016-3823-1.

41. Wilcox CR, Calvert A, Metz J, Kilich E, MacLeod R, Beadon K, Heath PT, Khalil A, Finn A, Snape MD,
Vandrevala T, Nadarzynski T, Coleman MA, Jones CE. Determinants of In�uenza and Pertussis
Vaccination Uptake in Pregnancy: A Multicenter Questionnaire Study of Pregnant Women and
Healthcare Professionals. Pediatr Infect Dis J. 2019;38(6):625–30.
https://doi.org/10.1097/INF.0000000000002242.

42. Blanchard-Rohner G, Meier S, Ryser J, Schaller D, Combescure C, Yudin MH, Burton-Jeangros C,
Tejada BM de, Siegrist C-A. Acceptability of maternal immunization against in�uenza: The critical
role of obstetricians. The Journal of Maternal-Fetal Neonatal Medicine. 2012;25(9):1800–9.
https://doi.org/10.3109/14767058.2012.663835.

43. O’Shea A, Cleary B, McEntee E, Barrett T, O’Carroll A, Drew R, O’Reilly F. To vaccinate or not to
vaccinate? Women’s perception of vaccination in pregnancy: a qualitative study. BJGP Open.
2018;2(2):bjgpopen18X101457. https://doi.org/10.3399/bjgpopen18X101457.

44. Descamps A, Launay O, Bonnet C, Blondel B. Seasonal in�uenza vaccine uptake and vaccine refusal
among pregnant women in France: Results from a national survey. Human Vaccines
Immunotherapeutics. 2019;0(0):1–8. https://doi.org/10.1080/21645515.2019.1688035.

45. Higgins JPT, Green S, editors. Cochrane Handbook for Systematic Reviews of Interventions Version
5.1.0 [updated March 2011]. 2011. The Cochrane Collaboration. Available from .

4�. Gargano LM, Herbert NL, Painter JE, Sales JM, Morfaw C, Rask K,.. . Hughes JM. Impact of a
physician recommendation and parental immunization attitudes on receipt or intention to receive
adolescent vaccines. Human Vaccines Immunotherapeutics, 2013; 9, 2627–33. doi:10.4161/
hv.25823.

47. Brewer NT, Chapman GB, Rothman AJ, Leask J, Kempe A. Increasing Vaccination: Putting
Psychological Science into Action. Psychol Sci Public Interest. 2017;18(3):149–207.
doi:10.1177/1529100618760521.

4�. Binkin NJ, et al., Epidemiology of Pertussis in a Developed Country with Low Vaccination Coverage:
the Italian Experience, 11 Pediatr. Infect. Dis. J. 1992; 653.



Page 23/24

49. University of Colorado Anschutz Medical Campus. "Shaping behaviour, not changing minds, more
effective in boosting vaccination rates: Doctor reminders, prompts, reducing barriers can lead to
more immunizations." Science Daily. 2018, April 4. Retrieved 2020, Dec. 16. .

50. Bostrom A. Vaccine Risk Communication: Lessons from Risk Perception, Decision Making and
Environmental Risk Communication Research. RISK, 1997; 173.

51. World Health Organisation (WHO). Denmark campaign rebuilds con�dence in HPV vaccination.
2018. http://www.who.int/features/2018/hpv-vaccination-denmark/en/ (accessed Oct 27, 2020).

52. Eitze S, Heinemeier D, Schmid-Küpke NK, Betsch C. Decreasing vaccine hesitancy with extended
health knowledge: Evidence from a longitudinal randomized controlled trial. Health Psychol.
2021;40(2):77.

53. Adeyanju GC, Augustine TM, Volkmann S, Oyebamiji UA, Ran S, Osobajo OA, Otitoju A. Effectiveness
of intervention on behaviour change against use of non-biodegradable plastic bags: a systematic
review. Discov Sustain. 2021;2:13. https://doi.org/10.1007/s43621-021-00015-0.

54. Ding H, Black CL, Ball S, Fink RV, Williams WW, Fiebelkorn AP, Lu PJ, Kahn KE, D'Angelo DV, Devlin R,
Greby SM. In�uenza Vaccination Coverage Among Pregnant Women - United States, 2016-17
In�uenza Season. MMWR Morb Mortal Wkly Rep. 2017;66(38):1016–22.
doi:10.15585/mmwr.mm6638a2.

55. Zhou S. Greene CM, Song Y, Zhang R. Rodewald LE, Feng. Luzhao & Millman, Alexander, J. Review of
the status and challenges associated with increasing in�uenza vaccination coverage among
pregnant women in China. Human Vaccines Immunotherapeutics. 2020;16(3):602–11.
DOI:10.1080/21645515.2019.1664230.

5�. Ropero-Álvarez AM, Omeiri E, Kurtis N, Danovaro-Holliday HJ, M. C., & Ruiz-Matus C. In�uenza
vaccination in the Americas: Progress and challenges after 2009 A(H1N1) in�uenza pandemic.
Human Vaccines Immunotherapeutics. 2016;12(8):2206–14.
https://doi.org/10.1080/21645515.2016.1157240.

57. Wiley KE, Massey, Peter D, Cooper, Spring C, Wood NJ, Ho J. Quinn HE, Leask. Julie. Uptake of
in�uenza vaccine by pregnant women: a cross-sectional survey. MJA. 2013;198:373–5.
doi:10.5694/mja12.11849.

5�. Yuen CYS, Dodgson JE, Tarrant M. (2016). Perceptions of Hong Kong Chinese women toward
in�uenza vaccination during pregnancy, Vaccine; 34 (1), 33–40.
https://doi.org/10.1016/j.vaccine.2015.11.032.

Figures



Page 24/24

Figure 1

PRISMA Flow Diagram – Study selection process.
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