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Abstract

Background of the study: The Human Papillomavirus (HPV) vaccine is a vital preventive measure against
cervical and other HPV-related cancers. Despite its proven efficacy, global uptake remains suboptimal due
to various social, cultural, and systemic barriers.

Objectives: This meta-analysis aims to synthesize global literature to explore public perceptions and identify
key barriers influencing HPV vaccine uptake.

Methods: A systematic search was conducted across databases including PubMed, Scopus, Web of Science,
and Google Scholar for studies published between 2010 and 2024. Inclusion criteria were observational or
interventional studies reporting on public perception, attitudes, and barriers to HPV vaccination. Data were
extracted and analysed using random-effects modelling and thematic analysis for qualitative synthesis.

Results: Thirty-five studies from 23 countries were included, encompassing over 85,000 participants.
Positive perception and vaccine acceptance were highest in high-income countries with robust school-based
immunization programs. Key barriers included lack of knowledge (72%), fear of side effects (61%), cost
(48%), religious or cultural objections (36%), and misconceptions linking the vaccine to sexual activity
(54%). Healthcare provider recommendation strongly influenced uptake.

Conclusion: Improving awareness, addressing cultural sensitivities, and strengthening healthcare provider
communication are crucial to enhancing global HPV vaccine uptake. Multi-level interventions are necessary
to overcome these persistent barriers.
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1. Introduction

Cervical cancer remains a significant global health burden, particularly in low- and middle-income countries
(LMICs), where it is often the leading cause of cancer-related deaths among women (WHO, 2022). The
Human Papillomavirus (HPV) vaccine has demonstrated exceptional efficacy in preventing HPV infections
that lead to cervical and other anogenital cancers (Garland et al., 2018). Despite its availability and inclusion
in immunization programs in many countries, the global uptake of the HPV vaccine has not reached the
levels required to achieve herd immunity or to eliminate cervical cancer as a public health issue (Bruni et al.,
2023).
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Public perception and socio-cultural, economic, and systemic barriers significantly influence vaccine
acceptance and utilization. Understanding these factors through a comprehensive meta-analytic approach can
offer critical insights for policy formulation, public health strategies, and global advocacy. This paper aims
to examine global perceptions and identify common barriers to HPV vaccine uptake through an integrated
review and meta-analysis of existing literature.

2. Objectives

e To assess the global perceptions and attitudes towards the HPV vaccine.
e To identify the major barriers preventing HPV vaccine uptake across different populations.
e To provide evidence-based recommendations for improving HPV vaccination rates globally.

3. Methodology

3.1 Study Design

This is a systematic review and meta-analysis conducted according to PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) guidelines.

3.2 Search Strategy
Databases searched included PubMed, Scopus, Web of Science, and Google Scholar using key terms "HPV

"non nn nn

vaccine", "perception”, "barriers", "uptake", "acceptance", and "global". The search was limited to articles
published between January 2010 and December 2024, in English.

3.3 Inclusion Criteria

e Studies addressing perceptions or barriers to HPV vaccine uptake.

e Observational (cross-sectional, cohort, case-control) or interventional studies.
e Published in peer-reviewed journals.

e Population: adolescents, parents, healthcare workers, and the general public.

3.4 Exclusion Criteria

e Editorials, opinion pieces, and non-peer-reviewed articles.
e Studies focusing only on vaccine efficacy or pharmacology.

4. Data Extraction and Analysis

Data were extracted by two independent reviewers using a standardized format, including study
characteristics, sample size, country, population group, key findings, and reported barriers. Meta-analysis
was conducted using a random-effects model due to expected heterogeneity. Qualitative data were
synthesized thematically.

4. Results
Study Characteristics

Total studies included 35

Countries represented 23 (including USA, India, Nigeria, UK,
Japan, Australia, Brazil, and South Africa)

Participants 85,762 across various age groups and
population types

Perceptions and Acceptance Rates

Average positive perception 58%

Highest acceptance: Australia (87%), UK (82%)

Lowest acceptance Nigeria (35%), Pakistan (38%)

India 30% to 60% according to the age group
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e School-based vaccination programs correlated with higher acceptance rates.

Major Barriers Identified

Barrier Prevalence Percentage (%)
Lack of knowledge about HPV 72%
Fear of side effects 61%
Concerns about vaccine safety 57%
Concerns about vaccine safety 54%
Cost or affordability 48%
Religious or cultural objections 36%
Limited healthcare provider recommendation | 33%

Healthcare provider endorsement was a critical enabler, with 68% of participants stating they would
vaccinate if recommended by a doctor.

5. Discussion

The findings indicate a clear association between knowledge levels and vaccine acceptance. Countries with
national awareness campaigns and school-based vaccination programs showed higher uptake, reinforcing the
importance of early education and accessibility (Wilson et al., 2022).

Cultural myths and misinformation, especially in LMICs, contributed significantly to hesitancy. The
misconception that the vaccine promotes sexual promiscuity remains a pervasive barrier, especially in
conservative societies (Marlow et al., 2020). Cost remains a considerable barrier in countries without
subsidized or free vaccination programs. In contrast, healthcare systems that incorporate HPV vaccines into
national immunization schedules report significantly higher compliance.

Trust in the healthcare system and recommendation by a healthcare provider were among the strongest
predictors of vaccine uptake. Thus, strengthening healthcare provider training and patient counselling is
crucial.

6. Conclusion

Global HPV vaccine uptake remains inconsistent due to a complex interplay of perception, misinformation,
cultural beliefs, and system-level barriers. Public health interventions must be multifaceted and context-
specific, focusing on education, accessibility, and trust-building. Efforts should particularly target LMICs
through international collaborations, subsidies, and culturally sensitive health promotion strategies.
Empowering healthcare workers to serve as vaccine advocates is a key strategy for addressing hesitancy.

7. Recommendations
India-specific strategies:

e Launch mass media campaigns tailored to rural and urban audiences.
e Train school teachers and community health workers as vaccine ambassadors.
e Offer the vaccine free under UIP with informed consent.

Global strategies:

e Standardize school-based HPV immunization
e Address gender myths and stigma in health education.
e Subsidize vaccines through global partnerships (e.g., GAVI, WHO).
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