Gender disparities in COVID-19 vaccine
hesitancy in high-income countries: an
umbrella review protocol

BM)J Open

To cite: Wiedermann CJ,
Noviello C, Palmieri C, et al.
Gender disparities in COVID-19
vaccine hesitancy in high-
income countries: an umbrella
review protocol. BMJ Open
2025;15:¢095490. doi:10.1136/
bmjopen-2024-095490

» Prepublication history

and additional supplemental
material for this paper are
available online. To view these
files, please visit the journal
online (https://doi.org/10.1136/
bmjopen-2024-095490).

Received 23 October 2024
Accepted 20 June 2025

| '.) Check for updates

© Author(s) (or their
employer(s)) 2025. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ Group.

'Institute of General Practice
and Public Health, Claudiana
Landesfachhochschule fiir
Gesundheitsberufe, Bolzano,
[taly

Department of Biomedical
Science and Human Oncology,
Universita degli Studi di Bari
Aldo Moro, Bari, Italy

Correspondence to

Professor Christian J
Wiedermann;
christian.wiedermann@am-mg.
claudiana.bz.it

Christian J Wiedermann
Pasquale Stefanizzi

ABSTRACT

Introduction Vaccine hesitancy remains a critical public
health challenge, especially in high-income countries.
Gender differences in vaccine hesitancy can significantly
affect vaccination rates and public health outcomes. The
aim of this research is performing an umbrella review
and meta-analysis to systematically investigate gender
disparities in vaccine hesitancy for COVID-19 in high-
income countries, as well as the quality, potential biases
and dependability of epidemiological evidence.

Methods and analysis The study will systematically
search, extract and analyse data from reported systematic
reviews and meta-analyses that focus specifically on
gender differences in vaccine hesitancy. The search

will include CINAHL, Cochrane Library, PubMed/
MEDLINE, EMBASE and Epistemonikos for studies
published from 2019 onward. The inclusion criteria will
encompass systematic reviews and meta-analyses of
non-interventional studies conducted in high-income
countries. The identified factors contributing to vaccine
hesitancy will be categorised based on demographic,
psychological, social and economic dimensions. The
methodological quality of the included meta-analyses will
be assessed using the “Joanna Briggs Institute Critical
Appraisal Checklist for Systematic Reviews and Research
Syntheses” tool.

Ethics and dissemination Ethical approval is not
required for this umbrella review. These results will be
published in a peer-reviewed journal.

PROSPERO registration number CRD42024572978.

INTRODUCTION
Vaccine hesitancy represents a pressing public
health concern, characterised by a delay or
outright rejection of vaccination services
despite their accessibility.! Understanding
the factors contributing to vaccine hesitancy
is critical for boosting vaccination rates and
preserving public health. Gender disparities
in vaccination behaviour are particularly
significant as they can affect the success of
immunisation initiatives, especially in high-
income countries.*™*

Research suggests that women generally
exhibit greater reluctance to receive vaccines
than men, a trend that continued with the
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The review will provide a comprehensive synthesis
of gender disparities in COVID-19 vaccine hesitancy
in high-income countries, addressing a critical gap
in current literature.

= Use of the Joanna Briggs Institute Critical Appraisal
Checklist ensures a rigorous evaluation of included
studies, strengthening the reliability of findings.

= Inclusion of studies from multiple databases en-
sures a broad and thorough literature search.

= Exclusion of non-English language and qualitative
studies may limit insights into cultural and individual
reasons for vaccine hesitancy.

= Variability in study designs and outcomes may lim-
it the ability to draw strong conclusions on gender
disparities.

COVID-19 vaccine. However, despite higher
levels of expressed hesitancy, often linked
to safety concerns and lack of information,
actual vaccine uptake among women can
be substantial. This is particularly evident in
contexts where strong healthcare provider
recommendations, targeted public health
strategies, and good access to information
are in place.”® This elevated level of caution
among women is often linked to concerns
about the novelty of the vaccine, poten-
tial adverse consequences, and medical
constraints.* Both genders tend to attribute
philosophical or religious convictions to
reasons for declining vaccination. Moreover,
vaccine hesitancy is more pronounced among
economically vulnerable women, especially
those with migration background.7

The inclination towards vaccine hesi-
tancy can be attributed to varying levels of
health awareness among men and women.*
Research on health literacy indicates that
gender disparities exist but are influenced by
cultural background, educational attainment
and access to health-related information.®
For instance, a survey in Germany found no
significant difference in COVID-19-related
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health literacy between women and men.” Generally,
women demonstrate greater commitment to preven-
tive health measures and are more likely to comply with
public health guidelines, although these behaviours can
vary regionally and are shaped by local cultural and socio-
economic factors.” In South Tyrol, Italy, women were
observed to be more inclined than men to adhere to
COVID-19-related health recommendations."’

Furthermore, vaccine hesitancy varies significantly
among countries with different income levels. In high-
income countries, factors such as misinformation,
mistrust in government and pharmaceutical companies,
and perceived lack of necessity for vaccines contribute to
higher hesitancy rates."’ By contrast, vaccine acceptance
in low-income and middle-income countries is generally
higher because of the perceived greater risk of infec-
tious diseases and greater trust in vaccines. However,
access to vaccines remains a significant challenge in
these countries, which casts doubt on the role of hesi-
tancy in influencing vaccine uptake.'” Recognising these
income variations is essential for designing public health
programmes tailored to specific regional and socioeco-
nomic circumstances.

Developing public health initiatives that specifically
address the unique concerns and obstacles faced by
different gender groups can increase vaccine accep-
tance. It is essential to conduct a thorough examina-
tion of the existing literature on gender disparities in
vaccine hesitancy in high-income countries. This review
should encompass a wide range of demographic groups
including individuals with varying demographic charac-
teristics. Recognising and addressing these disparities can
enable the development of targeted and effective public
health interventions to improve vaccine uptake and
reduce hesitancy.

Rationale for the umbrella review
The rationale for this umbrella review stems from the
need to synthesise and analyse existing research on gender
disparities in vaccine hesitancy, particularly focusing on
COVID-19 in high-income countries. While numerous
systematic reviews and meta-analyses exist on vaccine hesi-
tancy, there isa gap in the literature specifically addressing
gender differences and sociodemographic factors influ-
encing these disparities. This review aims to provide a
comprehensive overview of existing evidence, identify
common barriers and facilitators of vaccination among
different genders, and offer well-informed recommenda-
tions for future research and public health interventions.
In this review, gender is operationalised as a binary
construct comparing men and women, consistent with
the classification used in most systematic reviews and
meta-analyses. While we acknowledge that gender encom-
passes a spectrum of identities and social constructs,
including norms, roles and relations, such dimensions
are not explored due to a frequent lack of disaggregated
data in the existing literature. Similarly, data on gender

minority populations (eg, non-binary individuals) are not
represented in this umbrella review.

Target audience and aim

This study aims to provide insights for public health
experts, policymakers, researchers and healthcare
providers. The objective is to inform the development
of guidelines and strategies that can effectively address
vaccine hesitancy, thereby enhancing vaccination rates
and promoting better public health outcomes in affluent
nations.

Preliminary search and existing reviews

A preliminary investigation was carried out using the
Cochrane Library, CINAHL, PubMed, EMBASE, Episte-
monikos and PROSPERO databases. No existing compre-
hensive review has specifically targeted gender disparities
in COVID-19 vaccine hesitancy in high-income countries.
This finding highlights the originality and importance of
this review.

Objective

The primary objectives of this review are to systematically

analyse data on gender disparities in COVID-19 vaccine

reluctance among adults in high-income countries and
to recognise the obstacles and encouragers that affect
vaccine hesitancy among diverse socioeconomic groups.

This review aims to offer a thorough comprehension of

the factors contributing to vaccine reluctance and suggest

recommendations for future research and public health
strategies. The precise goals are:

» To examine gender disparities in COVID-19 vaccine
hesitancy.

» To identify and analyse the barriers and facilitators
influencing vaccine hesitancy among different socio-
demographic groups.

» To provide recommendations for addressing vaccine
hesitancy and improving vaccination rates.

This review aims to accomplish these objectives, thereby
facilitating the formulation of tailored interventions and
policies aimed at mitigating vaccine hesitancy in high-
income nations. The research question for this study is:
“What are the gender disparities in COVID-19 vaccine
hesitancy among adults in high-income countries, and
what specific barriers and facilitators influence vaccine
hesitancy among various sociodemographic subgroups?”

METHODS

Design

Anumbrellareviewis a type of evidence synthesis designed
to summarise the findings of multiple systematic reviews
and meta-analyses.'” This approach enables the compar-
ison of results from different studies, helping to address
the heterogeneity inherent in systematic reviews.'? The
insights gained from an umbrella review can inform
guidelines, clinical practices and recommendations for
future research."” Therefore, this study undertakes an
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umbrella review to synthesise evidence on gender differ-
ences in vaccine hesitancy in high-income countries,
focusing on various sociodemographic subgroups.

Preferred Reporting Items for Systematic Reviews and
Meta-Analyses Protocols reporting guidelines are used.'®
This study will adhere to the Joanna Briggs Institute
guidelines for umbrella reviews."” The study protocol
was registered in PROSPERO (registration number:
CRD42024572978).

Inclusion and exclusion criteria

The selection criteria for this umbrella review will be
established through the employment of the Popula-
tion, Exposure, Outcomes (PEO) framework, which will
provide unambiguous instructions for the identification
of pertinent studies.

Population

This review will encompass research pertaining to individ-
uals aged 18 years and above who reside in high-income
nations, as defined by the World Bank. The population of
interest comprises individuals of all genders, ethnicities
and races. Studies concentrating on vaccine hesitancy in
animals have been excluded. The rationale for the inclu-
sion of adults is grounded in the considerable influence of
adult vaccination behaviour on public health outcomes.

Exposure

This article aims to investigate and discuss COVID-19
vaccine hesitancy, with a particular emphasis on both
general population and parental hesitancy in vaccinating
their children against the COVID-19 virus. Research
exploring hesitancy towards other vaccines, such as
influenza, will not be considered to maintain a clear and
specific focus on COVID-19 vaccine hesitancy.

Outcomes

The main objective of this study is to investigate the
gender disparities in COVID-19 vaccine hesitancy.
Secondary goals include examining disease-related risks,
migration history and other sociodemographic factors,
such as education and occupation. The collected data will
be used to measure vaccine hesitancy or refusal, either
directly or indirectly, through vaccine uptake rates. It is
important to note that while the secondary outcomes
will provide additional context, they will not replace the
primary outcome.

Types of studies

This review will include systematic reviews and meta-
analyses adhering to internationally accepted methodolo-
gies for data extraction and quality appraisal, including an
adequate number of reviewers and interrater agreement
procedures, following the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guide-
lines."” Only meta-analyses providing a clear estimate of
heterogeneity and overall effectsize will be included. There-
fore, rapid systematic reviews and meta-analyses should be
considered. Reviews incorporating theoretical studies, text

and opinion, qualitative, and mixed-methods studies will
be excluded. Both peer-reviewed and pre-printed studies
will be included to ensure that most of the current research
is considered. Abstracts alone will be excluded because of
insufficient detail for quality appraisal and data extraction.
Non-English language will be an exclusion criterion. Only
studies published from 2019 onward will be included to
focus on COVID-19 and the latest evidence.non

Search strategy

The search strategy was developed in consultation with
academic librarians from the Library of the College of
Health Professions of Bolzano. Their input included prin-
ciples outlined in the PRESS (Peer Review of Electronic
Search Strategies) guideline.'®

The search strategy will be applied to the following data-
bases: CINAHL, Cochrane Library, PubMed/MEDLINE,
EMBASE and Epistemonikos, with tailored approaches
for each database. Boolean logic will be used to combine
search terms related to COVID-19, vaccine hesitancy
and gender. Genderrelated terms will include “gender,”
“sex differences,” “male,” “female,” “men,” “women,”
“sex-disaggregated,” “gender-disaggregated,” and “trans-
gender.” In databases with predefined search filters (eg,
“systematic(sb)” for PubMed), these will be applied.
Where unavailable, equivalent terms such as “systematic
review” or “meta-analysis” will be searched in title and
abstract fields.

The search process will follow a three-phase strategy:
first, keyword mapping and analysis of index terms from
relevant records; second, construction of search filters per
database; and third, manual backward citation searches
of all included reviews. The search will be restricted to
studies published in English due to resource limitations
related to translation. Both peerreviewed and pre-print
studies will be considered.

Recognising that relevant reviews may not explicitly
frame findings through a gender lens, the inclusion
criteria will allow studies that disaggregate results by sex
or gender. A gender analysis will be performed during
synthesis to interpret gendered differences in vaccine
hesitancy.

Preliminary search terms are provided in box 1. To
enhance the sensitivity and reproducibility of the search,
a validated COVID-19 search filter will be applied."” This
validated filter is adapted to PubMed and will be adjusted
for use in the other included databases.

A complete search strategy for PubMed is provided
in the supplementary material (online supplemental
file 1), as recommended by Preferred Reporting Items
for Systematic Reviews and Meta-Analyses Search Exten-
sion.”” By following this rigorous search strategy, the
umbrella review will identify and include studies related
to COVID-19 vaccine hesitancy, focusing on gender
differences.

Selection process
Duplicate entries will be identified and removed to
streamline the screening process. The remaining citations
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Preliminary search strategy

Search Terms and Boolean Operators

(COVID-19 OR COVID-19 OR COVID-19 OR SARS-CoV-2 OR SARS-CoV2
OR SARSCoV2 OR SARSCoV-2 OR SARS coronavirus 2 OR 2019 nCoV
OR 2019nCoV OR 2019-novel CoV OR nCov 2019 OR nCov 19 OR severe
acute respiratory syndrome coronavirus 2 OR novel coronavirus disease
OR novel corona virus disease OR corona virus disease 2019 OR coro-
navirus disease 2019 OR novel coronavirus pneumonia OR novel corona
virus pneumonia OR COVID-19 innoculat* OR COVID-19 immuni*)

AND

(vaccine hesitan* OR vaccine accept* OR vaccine refus* OR vaccine
reluct* OR vaccine uptake)

AND

(gender differences OR gender disparity OR male OR female OR men
OR women OR sex differences OR sex-disaggregated OR gender-
disaggregated OR transgender)

will be screened based on their titles and abstracts against
predefined inclusion criteria to identify potentially rele-
vant studies for full-text review.

Studies that pass this initial screening will undergo a
full-text review and will be independently assessed by
two blinded reviewers to ensure that they meet the inclu-
sion criteria. Their citation details will be imported into
the Joanna Briggs Institute (JBI) System for the Unified
Management, Assessment and Review of Information (JBI
SUMARI; The JBI, Adelaide, Australia).21 The full texts
of the selected citations will be assessed in detail against
the inclusion criteria by two independent reviewers.
Reasons for exclusion of full-text articles that do not
meet the inclusion criteria will be recorded and reported
in the umbrella review. Any disagreements between
the reviewers at each stage of the selection process will
be resolved through discussion or by a third reviewer.
Furthermore, an assessment of inter-rater agreement will
be conducted to guarantee consistency and dependability
in the screening process.

The results of the search will be reported in full in the
final report and presented in a PRISMA flow diagrarn.17

Data extraction

The collection of data will involve the extraction of rele-
vant information from the systematic reviews and meta-
analyses included in the study using the standardised
data extraction tools developed by the JBI, an inter-
national research organisation based at the Faculty of
Health and Medical Sciences, University of Adelaide,
South Australia.*® To ensure consistency and accuracy,
the reviewers will first discuss and pilot the tools before
beginning the data-extraction process.

The data extraction process systematically gathers infor-
mation from each included review, covering aspects such
as citation information, review objectives, participant char-
acteristics, settings, context, databases sourced, database
search dates, types of studies included, instruments used
for quality appraisal, and outcomes relevant to the review
question. Detailed information, such as sociodemographic

and population characteristics and outcome differences,
will also be extracted. Where available, data will also be
extracted on intersecting sociodemographic character-
istics, including but not limited to race, ethnicity, migra-
tion status, education level and employment sector (eg,
healthcare workers), to enable a contextualised and inter-
sectional synthesis of genderrelated vaccine hesitancy.
Vaccine hesitancy among pregnant women will be specifi-
cally noted where reviews have disaggregated findings for
this subgroup. This population is of particular interest due
to heightened concerns about vaccine safety during preg-
nancy and their unique risk-benefit perceptions.

The classification of high-income countries will be
based on the World Bank’s most recent country income
classifications. During the screening process, included
systematic reviews will be assessed to determine whether
the primary studies they synthesise were conducted in
high-income countries. Reviews that predominantly
include studies from low-income or middle-income coun-
tries will be excluded.

Data extraction will be conducted independently by two
reviewers to minimise bias and error. Any discrepancies
that arise will be resolved through discussion with a third
reviewer, mediating, if necessary. This approach ensures
a thorough and unbiased data-extraction process. Before
implementation, any modifications to the data extraction
tool will be reviewed and approved by all reviewers to
maintain consistency and accuracy.

The extraction and presentation of data will be limited
to the results and findings presented in the included
research syntheses. This approach avoids the retrieval of
primary studies for additional data and focuses solely on
published information in the included reviews. It is not
anticipated that the authors of the umbrella review will
contact the authors of the included research syntheses, as
the review will rely exclusively on the available published
data.

In cases where relevant data are missing or inconsis-
tently reported across included reviews, these data points
will be coded as “not reported” and the limitation will be
documented narratively in the synthesis.

The JBI SUMARI platform will be used to support a
standardised and efficient data extraction process, facili-
tating structured collation and comparison of data across
included reviews. Quantitative outcomes, such as vaccine
hesitancy rates disaggregated by gender, will be synthe-
sised meta-analytically where appropriate. Contextual
and qualitative data related to sociodemographic charac-
teristics, including gender and intersecting factors, will be
synthesised narratively to identify common themes and
patterns.

Findings related to gender disparities in vaccine hesi-
tancy will be interpreted using a gender framework
to assess how norms, roles and relations may shape
behaviours and barriers differently among and between
men and women.”
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Quality assessment

Studies eligible for inclusion will be assessed for method-
ological quality using the “JBI Critical Appraisal Checklist
for Systematic Reviews and Research Syntheses”.24 This tool
consists of a series of criteria that reviewers will score as “met,”
“not met,” “unclear,” or “not applicable.” Quality assess-
ment will be conducted independently by two reviewers to
minimise bias. Each reviewer will be blinded to the others’
assessments, and comparisons will only be made after both
reviewers have completed their initial appraisal. In cases
where there is a lack of consensus, discussions will take
place between the reviewers. If disagreements persist, a third
reviewer is consulted to reach a resolution. JBI SUMARI soft-
ware will be used for the critical appraisal process.”’ This soft-
ware incorporates JBI assessment criteria and facilitates the
systematic evaluation of research syntheses.

Data synthesis

The primary data will be the percentage values of vaccine
hesitancy in males vs females. ORs will be used as the
summary measure to compare these groups. A random-
effects model will be applied to account for variability
between studies. Heterogeneity will be assessed using the
I? statistic, with values above 50% indicating substantial
heterogeneity. If necessary, sensitivity analyses will be
conducted to explore potential sources of heterogeneity.
The corrected covered area method will be used to assess
the overlap among the included studies.”

To assess potential meta-biases, such as publication bias,
we will use funnel plots to visually inspect the symmetry of
study effects. An asymmetrical funnel plot may suggest the
presence of publication bias. In addition, Egger’s test will be
applied to statistically evaluate the likelihood of bias across
studies. A significant result from Egger’s test would indicate
potential bias, which will be further explored in sensitivity
analyses.

A numerical summary will present a quantitative over-
view of the data on vaccine hesitancy based on gender
from different populations, while thematic analysis will
identify and describe the key determinants of vaccine
hesitancy, such as beliefs, attitudes, motivations, trust in
healthcare systems, and vaccine-specific concerns.

The cumulative evidence strength will be evaluated
using the GRADE (Grading of Recommendations, Assess-
ment, Development, and Evaluation) approach.”® This
methodology systematically assesses evidence across
domains such as risk of bias, consistency, directness, preci-
sion and publication bias. Each domain will be scrutinised
in all included systematic reviews and meta-analyses. The
overall confidence in the evidence will be rated as high,
moderate, low or very low, reflecting the quality and reli-
ability of the aggregated data.

Summary of evidence

The findings from this umbrella review will be synthe-
sised and presented in a comprehensive and easily inter-
pretable format. The Results section concludes with a
summary table that offers a clear visual representation of

the evidence on gender disparities in COVID-19 vaccine
hesitancy across various populations. Detailed findings
and outcome estimates are also discussed.

Data management and availability

All data extraction will be performed using structured
spreadsheets specifically designed for umbrella reviews,
ensuring consistency across reviewers. Version control
will be maintained by timestamping files and logging
changes. Datawill be securely stored on institutional drives
managed by the Claudiana College of Health Professions.
While the umbrella review will not involve primary data
collection, the final dataset of extracted variables may be
made available through open-access repositories such as
the Open Science Framework on publication, in accor-
dance with journal data-sharing policies.

DISCUSSION

Expected results and implications

It is anticipated that females will exhibit greater vaccine
hesitancy than males, particularly regarding COVID-19
vaccines. This trend may be observed across diverse popu-
lations, and the review is likely to identify distinct barriers
and facilitators of vaccine hesitancy between genders. For
females, barriers may include concerns about vaccine
safety and reproductive health, as well as socioeconomic
factors, such as economic vulnerability and caregiver
responsibilities. On the other hand, males might exhibit
hesitancy due to misinformation or mistrust in health
authorities. Facilitators for females may involve targeted
education on vaccine safety and its impact on fertility and
pregnancy; whereas, for males, addressing misinforma-
tion and enhancing trust through community engage-
ment may be crucial.

Public health interventions should employ communi-
cation strategies that address females’ specific concerns,
such as providing detailed information on vaccine safety.
Campaigns should use trusted sources and community
leaders to build trust. For males, interventions may focus
on countering misinformation and enhancing trust
through clear communication.

Policy implications include adopting gender-sensitive
vaccination strategies that facilitate vaccine access for
women, particularly those in vulnerable socioeconomic
positions. This can be achieved by providing childcare
during vaccination, offering flexible clinical hours and
addressing financial barriers. Transparent commu-
nication about vaccine safety and efficacy tailored to
gender-specific concerns is essential. Collaboration with
community organisations can enhance the effectiveness
of these policies.

Limitations

One limitation of the present study is the exclusion of
non-English-language studies. While this decision is often
made for practical reasons, it introduces a language
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bias that may result in overlooking important studies
published in other languages.

Another limitation is the exclusion of qualitative data.
Qualitative studies provide valuable insights into personal
experiences and contextual factors that influence vaccine
hesitancy. By excluding these studies, the review may
miss factors that quantitative data alone cannot capture,
leading to an incomplete understanding of the reasons
for vaccine hesitancy.

The variability among the included studies is another
potential limitation. Differences in study design, popu-
lation characteristics and outcome measurements can
make it challenging to synthesise the findings accurately.
High variability may limit the ability to draw definitive
conclusions and may require careful consideration and
handling during the analysis.

To minimise bias, data extraction is conducted inde-
pendently by two reviewers. However, differences in inter-
pretation still exist. Any discrepancies will be resolved
through discussion or mediation by a third reviewer.
Despite these measures, subjectivity in data interpretation
is inevitable.

Future research directions

Depending on the findings, this review may identify
several gaps in the current research on gender differ-
ences in vaccine hesitancy in high-income countries. One
potential gap is the limited understanding of how socio-
demographic factors such as age, education and socio-
economic status interact with gender to influence vaccine
hesitancy. The review may highlight the need for more
studies on diverse populations within high-income coun-
tries, such as parents, homeless individuals, and migrants.
Another potential gap may be the scarcity of longitudinal
studies examining changes in gender disparity in vaccine
hesitancy over time. Such data could provide insights into
evolving attitudes and identify effective interventions at
different points.

Conclusion

The publication of this protocol, along with its registra-
tion in PROSPERO, highlights transparency and rigour in
conducting this umbrella review. By systematically evalu-
ating existing research on gender disparities in COVID-19
vaccine hesitancy in high-income countries, this study
provides a synthesis of available evidence. The findings
will enlighten public health strategies and policies that
address gender-specific impediments and facilitators
of vaccine hesitancy, ultimately advancing vaccination
rates and public health outcomes. The detailed protocol
provides a methodological framework, enhances peer
feedback and supports the credibility of the results.
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