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Abstract: Background/Objectives: Human papillomavirus (HPV) is a leading cause of
cervical cancer. Despite the proven effectiveness of vaccination programs, global coverage
remains uneven, with significant disparities across regions due to various socioeconomic,
cultural, and political factors. This study explores the primary barriers to HPV vaccination
worldwide and proposes recommendations to improve access to screening and vaccination
programs. Methods: A systematic literature review was conducted, analyzing studies
published in the past ten years from databases such as PubMed, Scopus, and Embase,
following the PRISMA methodology. Study selection involved multiple researchers, with
discrepancies resolved through consultation. The quality of the included studies was
assessed using CASP checklists. The protocol was registered on Open Science Framework
(OSF). Results: Out of 2119 records, eight studies were included. The findings indicate
that the main barriers to HPV vaccination include insufficient public awareness, cultural
and religious resistance, financial constraints, and limited access in rural and underserved
areas. Additionally, political factors, such as low prioritization of HPV vaccination and
the absence of supportive policies, were identified as significant obstacles. Multidisci-
plinary and cross-cultural collaboration, along with the integration of HPV vaccination
into existing health programs, was suggested as a strategic approach to improve vaccine
uptake. Conclusions: Barriers to HPV vaccination, including limited awareness, inade-
quate healthcare infrastructure, and socioeconomic factors, vary across regions but must be
addressed to improve global coverage. Targeted interventions such as health education,
inclusive policies, and culturally sensitive campaigns can significantly boost vaccine up-
take. Strengthening local health systems and fostering international collaboration are key
strategies to overcoming these barriers and ensuring equitable access to HPV vaccination.

Keywords: human papillomavirus vaccination program; public health; health prevention;
barriers; systematic review
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1. Introduction
Human papillomavirus (HPV) is one of the most common sexually transmitted in-

fections worldwide, with a high prevalence among sexually active individuals [1]. HPV
is associated with several cancers, particularly cervical cancer, as well as anal, vulvar,
and oropharyngeal cancers [1,2]. The World Health Organization (WHO) has identified
over 200 HPV types, with high-risk strains being responsible for cancer in some cases [3].
Although most HPV infections are asymptomatic and resolve spontaneously, persistent
infections with high-risk types can lead to malignancies [4,5]. WHO estimates that approx-
imately 662,044 new cervical cancer cases were diagnosed in 2022, resulting in around
350,000 deaths globally [6]. The 5-year relative survival rate for cervical cancer varies
depending on the stage at diagnosis [7]. For cases diagnosed at a localized stage, the 5-year
survival rate is 91.1%, decreasing to 60.8% for cases with regional lymph node involvement
and dropping to 19.4% for cases with distant metastasis [2,8,9].

The primary treatment for HPV-related diseases, particularly cervical cancer, involves
a combination of surgery, radiation therapy, and chemotherapy, depending on the cancer
stage [10]. However, prevention remains the most effective strategy. Currently, six HPV vac-
cines have been licensed, differing according to vaccine composition (number of genotypes
they protect against). All vaccines are protective against high-risk HPV types 16 and 18,
associated with approximately 70% of cervical cancer cases globally, and are highly effective
in preventing HPV infection and, consequently, reducing the incidence of HPV-related
cancers, including cervical, anal, and oropharyngeal cancers. These vaccines are licensed
for use in both females and males starting from 9 years of age, depending on national im-
munization policies and regulatory approvals. According to WHO recommendations, girls
aged 9–14 years who are not yet sexually active represent the primary target population for
HPV vaccination. The secondary target population consists of females aged ≥15 years and
males. Vaccination of this population is recommended only if it is feasible and affordable
and does not divert resources from vaccination of the primary target population [11].

In addition to vaccination, regular screening programs, such as Pap smears and HPV
testing, are vital for the early detection of precancerous cervical lesions [12]. International
data strongly support the effectiveness of screening programs in reducing cervical cancer
incidence and mortality [10,13]. For instance, countries with well-organized screening pro-
grams have observed a significant reduction in cervical cancer rates [14]. The combination
of screening and vaccination provides a dual approach to prevention and early intervention,
significantly improving clinical outcomes [10,15].

Vaccination safety has been extensively studied, with no significant long-term adverse
effects identified in large-scale trials [16]. The benefits of vaccination far outweigh its
minimal risks, offering strong protection against high-risk HPV infections and significantly
reducing the burden of HPV-related diseases [17]. By incorporating vaccination and regular
screening into public health strategies, the global incidence of HPV-related cancers can
be substantially reduced, leading to better health outcomes and improved quality of
life [10,18,19].

Despite the proven effectiveness of HPV vaccination and screening programs, global
resistance remains a significant barrier to widespread adoption [13]. Resistance to these
programs varies between regions and is influenced by cultural beliefs, political views, and
socioeconomic challenges [20]. In some areas, misinformation about vaccine safety and dis-
trust in health authorities have contributed to lower vaccination rates [10,21]. For example,
in certain African and Southeast Asian countries, HPV vaccination uptake remains rela-
tively low [22]. The global North and South disparities in vaccine dose viability represent
another key issue in reaching optimal vaccine coverage. The disparity is associated with
both logistical barriers (e. g., maintaining the cold chain between production factories and
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healthcare facilities) and economic constraints; indeed, HPV vaccines are among the most
expensive vaccines currently available [23,24].

Moreover, screening programs face challenges, particularly in low-resource settings,
where limited healthcare access, lack of awareness, and insufficient infrastructure hinder
participation [25]. A systematic review of global literature highlights inconsistencies in data
regarding public resistance to vaccination and screening, with varying levels of acceptance
reported across different studies. Factors such as fear of side effects, religious or cultural
opposition, and logistical barriers (e.g., cost, limited availability of healthcare providers)
significantly impact adherence to these programs [26].

This variability in resistance is further compounded by a lack of standardized data
across regions, making it challenging to develop tailored interventions. Addressing these
barriers requires a multifaceted approach, incorporating education, policy support, and im-
proved healthcare access to promote the widespread adoption of vaccination and screening
programs globally [10,16].

This study contributes significantly to the scientific community by addressing gaps
in the literature related to HPV vaccination programs and the barriers to vaccine uptake.
While substantial evidence supports the efficacy of HPV vaccines [27,28], limited research
specifically focuses on identifying and analyzing the barriers to vaccination. To date, no
recent systematic reviews have comprehensively explored this topic.

Most existing studies concentrate on the clinical effectiveness of HPV vaccines without
providing in-depth insights into the challenges hindering global vaccination coverage [10].

The primary study aimed to identify and analyze global barriers to HPV vaccination,
with a focus on the knowledge gap and reporting examples from the different countries,
populations, and healthcare workers involved in the awareness-raising process and man-
agement of the clinical pathway. Secondarily, the study aims to analyze these barriers
and knowledge gaps in order to suggest possible future research strategies towards the
population, healthcare workers, and health systems involved in the management and
containment of HPV infection.

2. Materials and Methods
2.1. Design and Registration

A systematic review of the literature on HPV vaccination programs and the barriers to
their implementation was conducted to ensure methodological rigor and the relevance of
the selected studies. This review followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines (Supplementary File S1: PRISMA Check-
list) [29,30]. The protocol for this review was registered in the Open Science Framework
(OSF) database (https://doi.org/10.17605/OSF.IO/SWVKF).

2.2. Eligibility Criteria

The inclusion criteria encompassed primary studies published in English within the
last 10 years, relevant to the study’s objectives, and involving individuals over 18 years
old in community-based settings. Exclusion criteria eliminated other types of studies
(e.g., editorials, commentaries, reviews, and protocol studies). Studies involving school-
based contexts or parents, as well as studies written in Chinese, were also excluded.

2.3. Information Sources

A comprehensive and systematic search for relevant literature from the past ten years
has been conducted across three databases: PubMed/Medline, Scopus, and Embase. This
methodical approach aimed to capture a broad and diverse range of perspectives and
sources in the field on HPV vaccination programs and associated barriers.

https://doi.org/10.17605/OSF.IO/SWVKF
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2.4. Search Strategy and Research Questions

The search strategy was developed using the PICOS framework (Population, In-
tervention, Comparison, Outcome, Study Design) [31], and was defined as follows: P,
adults > 18 years; I, HPV vaccination programs in community settings; C, absence of
adequate programs or presence of barriers; O, increased vaccination coverage and re-
duced barriers to access; and S, primary studies. The search strategy involved the use of
keywords such as “Healthcare Disparities”, “Mass Vaccination”, and “Papillomavirus Vac-
cines” with a combination of Boolean operations such as AND/OR (Supplementary File S2:
Search strategy).

The search strings were adapted to meet the specific requirements of each database,
ensuring efficient literature retrieval. These keywords were designed to target the rel-
evant search scope in line with our eligibility criteria. Following the methodological
standards [29,30], we have provided a complete account of our search strategy, including
the final search strings for each database.

The review aimed to address the following research questions:
Primary:
What are the global barriers to HPV vaccination, particularly in relation to knowledge

gaps and country-specific differences?
Secondary:
What are the global barriers to HPV vaccination, particularly regarding knowl-

edge gaps and country-specific differences, and how can their analysis inform future
research strategies?

What are the differences and affinities in HPV program implementation between high-
income and low- and middle-income countries, with particular attention to population and
healthcare professionals’ knowledge, as well as resource allocation and management?

2.5. Selection Process

The study selection process for this review followed a two-phase procedure: an initial
screening of titles and abstracts, followed by a detailed evaluation of full-text articles. All
potentially relevant articles were imported into the reference manager Mendeley (free
version 2.120.0) for organization and management [32]. Both automated and manual
techniques within Mendeley were utilized to remove duplicates, ensuring the thorough
elimination of redundant records. The initial screening was conducted independently
by two authors [G.C. (Giovanni Cangelosi) and F.S.], who evaluated titles and abstracts
based on their relevance to the study and in accordance with the predefined inclusion
criteria: original research articles published in peer-reviewed journals, written in English,
and focused on the PICOS framework. Studies were excluded if they were reviews, ed-
itorials, or conference abstracts, were not in English, or did not directly addressing the
research question. A third independent researcher [G.C. (Gabriele Caggianelli)] resolved
any disagreements at this stage. Following the initial screening, full-text articles meeting
the preliminary criteria were independently assessed by [G.C. (Giovanni Cangelosi) and
F.S.] according to the predefined eligibility standards. Any discrepancies were resolved
through consensus meetings, with [G.C. (Gabriele Caggianelli)] acting as an arbitrator to
ensure integrity in the selection process. This systematic approach ensured a rigorous and
unbiased selection of studies for the review.

2.6. Data Collection Process

The data extraction process was carefully designed to ensure the accurate and reli-
able information collection from the selected studies. Mendeley software (free version,
Free V 2.132.1) was used to manage references and facilitate data extraction [32]. Two
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independent reviewers [G.C. (Giovanni Cangelosi) and F.S.] extracted data using a stan-
dardized data collection form developed a priori. This dual-reviewer approach (in blind),
as recommended in methodological guidelines [29,30], was adopted to minimize bias and
improve data reliability. Articles with missing or unclear data were noted, and where
necessary, authors were contacted for clarification. In cases of discrepancies or differing
interpretations, a third researcher [G.C. (Gabriele Caggianelli)] was consulted to resolve
the issues, ensuring the integrity of the data extraction process.

2.7. Data Items

Data extraction from the included studies was organized into key categories, consis-
tent with the methodological framework [29,30]. This structured categorization facilitated
both detailed reporting and thorough analysis. The main categories included bibliographic
details (authors and publication year), study design, sample characteristics, primary in-
tervention, limitations, and key findings. This structured approach enhanced the clarity
and depth of our analysis, aligning with the established methodological standards. The
extracted data were presented as a narrative summary, organized according to the review’s
objectives and supplemented with Figures and Tables.

2.8. Study Risk of Bias Assessment

The risk of bias and the methodological quality of the included studies were assessed
using established guidelines [33]. Two independent reviewers [G.C. (Giovanni Cangelosi)
and F.S.] conducted the evaluation to ensure objectivity. Any disagreements were resolved
through discussions with a third author [G.C. (Gabriele Caggianelli)], ensuring that a
consensus was reached. The risk of bias and the methodological quality of the included
studies were evaluated using the Critical Appraisal Skills Programme (CASP) checklists
(Supplementary File S3) [33]. The CASP checklist assesses the clarity and robustness of
the study design, including sample selection, data collection methods, and tool reliability.
It also evaluates the transparency and replicability of the methods to ensure reliable and
reproducible results.

2.9. Effect Measures

The synthesis and presentation of the study results followed established guide-
lines [29,30]. This process involved extracting and analyzing quantitative data from the
selected studies to ensure a comprehensive and precise representation of the findings.
Key statistical measures, including means (M), standard deviations (SD), and p-values,
were integral to the analysis. To maintain the integrity of the original studies, statistical
significance reporting was preserved as presented in each study. Consistent with scientific
conventions, p-values of 0.05 or lower were considered statistically significant, ensuring
the inclusion of robust and meaningful findings in the review.

2.10. Synthesis of Results

In this review, while the benefits of meta-analysis are acknowledged, a combined
quantitative synthesis was deemed not feasible due to the heterogeneity of the included
studies. This variability, characterized by differences in intervention types and method-
ologies for quantifying relationships between variables, led to inconsistencies in both the
methodological and statistical approaches. As a result, a detailed narrative synthesis was
chosen, following established guidelines for synthesis without meta-analysis (SWiM) [34].
This approach was selected for its effectiveness in transparently and rigorously synthesizing
diverse quantitative data, aligning with PRISMA guidelines [29,30].
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3. Results
The search strategy identified 2119 articles from the PubMed-Medline, Embase, and

Scopus databases. After the removal of 46 duplicates and the exclusion of 1849 articles based
on title and abstract screening, 224 articles were selected for full-text assessment. Among
these, 211 articles were deemed irrelevant (110 for study design, 81 for topic, and 20 for evi-
dent methodological bias), and 13 full-texts were assessed for eligibility. Following further
review and expert opinion, five additional articles were excluded (Supplementary File S1).
The final selection process resulted in the inclusion of eight primary studies, conducted
between 2015 and 2024. The PRISMA flowchart is presented in Figure 1, and a summary of
the included studies is provided in Table 1.
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Table 1. Synthesis of Included Studies.

First Author/
Year/Location Type of Study Population Main Intervention Main Limitations Main Results

Fokom Domgue
et al. [35],

2024, Africa

Observational,
cross-sectional

153 healthcare
workers

Online survey on
training,

knowledge, and
willingness to

recommend the
HPV vaccine

Representativeness
bias: The study is
limited to urban
settings; there is

limited accessibility
to the vaccine.

Only 37.4% had the vaccine
available in their facility; 56.2%

had not received specific
training; 83.2% recommended
the vaccine, mainly for girls;
and lack of training (28.6%)

was a key reason for not
recommending the

HPV vaccine.

Zhang et al. [36],
2023, America Observational 223 primary

care physicians

Online educational
course to improve
HPVvaccination

practices

Data incompleteness:
lack of demographic

data for early
participants; low

response rate for the
post-intervention test.

Significant increase in
knowledge and confidence
scores in HPV vaccination,

maintained over time.

Sullivan-Blum et al.
[37], 2022, America

Observational,
qualitative

16 PrEP
patients

Semi-structured
interviews to

explore attitudes,
beliefs, and

perceived barriers

Small sample: only
16 interviews; lack of

formal recording
of interviews.

High vaccine acceptance if
recommended by the

physician and covered by
insurance, with significant

gaps in knowledge about the
effects of HPV on men.

Hecht et al. [38],
2022, America RCT EG (n = 136)

CG (n = 81)

Program based
on personalized

narratives
to promote

HPV vaccination

Lack of data on actual
vaccination; limited
generalizability due

to the specific
study population

with Planned
Parenthood clients.

Significant increase in
vaccination intentions and

self-efficacy, with 41% in the
EG extremely confident of

completing the
vaccination cycle.

Brandt et al. [39],
2019, America

Observational,
qualitative,
multicenter

Clinical and
community entities

Examination of
community–clinic

collaborations
to promote

HPV vaccination

Selection bias: study
limited to known

collaborations;
methodological

limitations in
qualitative data

collection techniques.

Improvement in vaccination
rates through community–

clinic coordinated
interventions. Main barriers
included poor knowledge of

HPV and administrative
challenges. HPV vaccination

underfunded or poorly
documented in

medical records.

Thomson et al.
[40], 2016, America Observational

1457 young
unvaccinated

women

Data analysis from
the National

Health Interview
Survey 2010

Recall bias due to the
use of self-reported

data; high
non-response rate.

Only 31.4% of women
expressed interest in the

vaccine. The main reasons for
non-vaccination varied
significantly based on

relationship status.

Crann et al. [41],
2016, Africa

Observational,
qualitative

15 healthcare
providers

Interviews to
assess knowledge
and opinions on

HPV and
HPV vaccines

Limited initial
knowledge of HPV
and vaccines; non-

representative sample
due to convenience

sampling.

Strong support for the
implementation of vaccination

programs despite identified
barriers. Supportive, but

barriers included cost,
schedule, and

healthcare infrastructure.

Canfell et al. [42],
2015, Oceania Observational 1139 young

adult women

Self-administered
questionnaire on

vaccination status,
sociodemographic
information, and

behavioral
characteristics

Data reliability is
compromised by

self-reporting;
potential

overestimation of
vaccine uptake due

to opportunistic
vaccination.

A total of 77% received at least
one dose of the vaccine.

Factors such as being born in
Australia, being single, and

living in areas with high
socioeconomic status were

associated with a higher
vaccination rate.

Legend. HPV: Human Papillomavirus; PrEP: Pre-Exposure Prophylaxis; RCT: Randomized Controlled Trial;
EG: Experimental Group; CG: Control Group.
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3.1. Characteristics of the Included Studies

Among the eight primary studies [35–42], five were conducted in North Amer-
ica [36–40], two in Africa [35,41], and one in Oceania [42]. Of these, seven were obser-
vational studies [35–37,39–42], while one was a randomized controlled trial (RCT) [38].
Four studies focused on HPV vaccination education and awareness [35,36,39,41], two in-
vestigated attitudes and perceived barriers to HPV vaccination [37,40], and two assessed
interventions and factors influencing HPV vaccination uptake [38,42].

3.2. Systematic Results of the Included Studies
3.2.1. HPV Vaccination Awareness and Education

A cross-sectional study [35] conducted in 23 African countries examined 153 healthcare
providers involved in cervical cancer prevention. Participants completed an online survey
assessing their education, knowledge, and propensity to recommend the HPV vaccine.
Findings revealed that only 37.4% had the vaccine available in their facility, while 56.2%
had not received specific training on its administration. Despite this, 83.2% of partici-
pants recommended the vaccine, primarily for girls (82.1%). The main reasons for not
recommending it included its unavailability (57.1%) and a lack of effective communication
tools (28.6%). Additionally, only 9.9% of providers correctly answered all vaccine-related
knowledge questions, highlighting a general lack of knowledge. In contrast, an observa-
tional study [36] conducted in the United States involved 223 primary care physicians, who
were invited to participate in an online educational intervention aimed at improving HPV
vaccination practices. Of these, 65% (144 participants) completed the module, which was
evaluated through pre-test, post-test, and delayed post-test assessments. Results indicated
a significant increase in knowledge scores from pre-test to post-test (mean 3.8 to 4.6 out
of 5), with a notable improvement among internists (3.6 to 4.6). In addition, physicians
reported increased confidence in recognizing patients needing vaccination in the 19–26 and
27–45 age groups, with increased confidence scores (from 3.3 to 3.7 and 2.7 to 3.5, respec-
tively). There was also a significant increase in the frequency of counseling on the risks
of HPV infection, with an increase in the mean score (from 2.3 to 2.8). Improvements in
knowledge and confidence were sustained over time, as evidenced by the delayed post-test
assessment. Participants highly recommended the course, with a mean rating of 4.5 out
of 5. In parallel, in a qualitative study [41] conducted in a rural hospital in Zimbabwe, a
court of 15 healthcare providers was surveyed to assess the acceptability and uptake of
HPV vaccines. Participants, including nurses, physicians, and counselors, were surveyed
to understand their perceptions of current hospital practices in cervical cancer prevention
and treatment, their knowledge of HPV and HPV vaccines, and their views on the introduc-
tion of HPV vaccination programs. Despite a general lack of knowledge about HPV and
HPV vaccines, strong support emerged for the implementation of vaccination programs.
Healthcare providers identified numerous psychosocial, cultural, and logistical barriers
to effective implementation and proposed several culturally appropriate solutions, such
as education and community engagement. Healthcare providers were supportive of HPV
vaccination in Zimbabwe, but still identified psychosocial, cultural, and logistical barriers
such as cost, schedule, and healthcare infrastructure. Finally, a multicenter qualitative obser-
vational study [39] conducted in the United States examined how collaborations between
clinical and community entities can promote HPV vaccination and improve vaccination
rates through community–clinic linkages (CCLs). Interventions focused on community
engagement to raise awareness about HPV vaccination, with administration and follow-up
managed primarily in clinical settings. The main barriers included a lack of HPV awareness,
technology communication problems between partners, and administrative challenges.
Results demonstrated that CCLs effectively improve vaccination coverage, suggesting that
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integrating community services with clinical settings can bridge gaps in coverage through
a coordinated health promotion and intervention strategy. Strategic, well-organized part-
nerships between communities and clinics were deemed critical to maintaining high levels
of HPV vaccine coverage. HPV vaccination lacks institutional prioritization and suffers
from documentation issues, limiting accurate tracking and adequate resource allocation.

3.2.2. Attitudes and Barriers Toward HPV Vaccination

A qualitative observational study [37] conducted in the United States involved
16 semi-structured interviews with patients using pre-exposure prophylaxis (PrEP). The
study explored attitudes, beliefs, and perceived barriers to HPV vaccination. Participants
generally viewed vaccination as an important preventive measure and were supportive of
receiving it, provided it was recommended by their physician and covered by insurance.
However, significant gaps in knowledge emerged regarding the effects of HPV, particularly
its impact on men. Many participants believed that HPV posed a greater risk for women.
Major barriers to vaccine acceptance included lack of awareness of guidelines regarding
the appropriate age for vaccination, lack of explicit medical recommendations, and insuf-
ficient insurance coverage. Despite these challenges, vaccine acceptance was high: 100%
of eligible unvaccinated participants agreed to be contacted for vaccination arrangements.
In parallel, another observational study [40] in the United States analyzed a cohort of
1457 unvaccinated women using data from the 2010 National Health Interview Survey to
investigate the impact of relationship status on interest in HPV vaccination. Among the
participants, only 31.4% expressed interest in receiving the vaccine. The analysis indicated
that cohabiting women had a 45% higher probability of being interested in vaccination than
married women (PR = 1.45, 95% CI 1.06–1.90), while single women exhibited a 42% increase
in the probability of interest compared to married women (PR = 1.42, 95% CI 1.11–1.76). In
addition, the main reasons for not vaccinating differed significantly by relationship status:
47.6% of married women cited lack of need for the vaccine as the main reason, compared to
34.7% of never-married women. Concerns about vaccine safety were less frequent among
married women (3.9%) than among those living with a partner (15.2%) and those never
married (14.9%).

3.2.3. Interventions and Success Factors in Vaccine Adoption

A RCT [38], was conducted across eight clinics in the United States, enrolling
217 women, who were randomized into two groups: the experimental group (EG) (n = 136)
and the control group (CG) (n = 81). The EG received an intervention called “Women’s
Stories” (WS), a program based on personalized narratives designed to promote HPV
vaccination, delivered through touch-screen tablets in waiting rooms. The primary out-
comes assessed were immediate, 1-month, and 6-month vaccination intentions, as well
as vaccination self-efficacy. Results demonstrated a significant increase in vaccination
intentions and self-efficacy in the EG compared with the CG, with p < 0.01 for immediate,
1-month, and 6-month vaccination intentions, and B = 0.54; p = 0.0002 for self-efficacy. Ad-
ditionally, 41% of participants in the EG reported being extremely confident in completing
the three-dose HPV vaccination series, compared to 29% in the CG. In an observational
study [42] conducted in Australia, 1139 women were analyzed to assess factors associated
with HPV vaccine adherence. Participants completed a self-administered questionnaire
regarding their vaccination status, sociodemographic characteristics, and behavioral factors.
Findings indicated that 77% (n = 880) received at least one dose of the vaccine, while 68%
(n = 777) received at least two doses. The analysis showed that women born in Australia
were significantly more likely to be vaccinated than those born abroad (p < 0.01). Being
single (p = 0.02), nulliparous (p < 0.01), and living in areas with higher socioeconomic
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status (p-trend = 0.03) or in more remote areas (p = 0.03) were also factors associated with
higher vaccination rates. Behavioral factors such as alcohol consumption (p < 0.01) and
hormonal contraceptive use (p < 0.01) were associated with a higher likelihood of vaccina-
tion. Although vaccinated women tended to have fewer sexual partners than unvaccinated
women (p-trend = 0.02), they were also more likely to report a previous sexually transmitted
infection (STI) (p = 0.03).

4. Discussion
HPV vaccination plays a fundamental role in reducing the incidence of cervical car-

cinoma and other HPV-related diseases [43]. However, global vaccine uptake remains
suboptimal, with significant regional disparities [44]. Identifying and analyzing the barriers
to vaccine coverage is essential for developing effective strategies that improve accessibility
and adherence to vaccination, and consequently enhance the overall effectiveness of HPV
vaccination programs. This is essential to be in line with the WHO goal to eliminate cervical
cancer as a public health problem by the end of the twenty-first century, which requires
vaccinating 90% of girls all over the world with the HPV vaccine by the age of 15 years by
2030 [23].

All over the world, the implementation of effective vaccination programs requires
overcoming structural, social, and organizational challenges. Adequate and stable funding
is essential to ensure the sustainability of the vaccine program and the quality of services
delivered. However, the availability of economic resources is uneven across countries,
directly affecting their capacity to build new immunization programs and to maintain and
expand existing ones. At the same time, regulatory and cultural barriers restrict access to
vaccines for vulnerable populations such as refugees, migrants, and women—particularly
in contexts where unfavorable gender norms or discriminatory practices hinder their
autonomy in health-related decisions [45].

One of the primary barriers to HPV vaccination is limited awareness and understand-
ing of its importance within communities, particularly in low- and middle-income countries
(LMICs) [35,46,47]. A systematic review conducted by Ver et al. [48] highlighted knowl-
edge gaps regarding HPV and its vaccine among healthcare professionals and potential
recipients in the Asia–Pacific region.

Similar findings were reported in Latin America, where Nogueira-Rodrigues et al. [49]
found that misconceptions about HPV transmission and vaccine safety have hindered vacci-
nation efforts. These knowledge gaps often reflect systemic issues, including limited access
to medical education and lack of institutional communication strategies. Other than lack of
education, these knowledge gaps may result from limited access to reliable health commu-
nication channels, especially in under-resourced settings. In this context, community-based
interventions emerged as key strategies in overcoming such barriers [39,41]. For exam-
ple, the success of community–clinic linkages in the United States [39] and community
engagement strategies proposed in Zimbabwe [41] point to scalable models that integrate
culturally sensitive communication, trust-building, and logistical support.

These knowledge deficits are further exacerbated by cultural stigma surrounding
STIs, influencing parental willingness to vaccinate their children [19,37,38]. Although the
studies included in our review did not report this aspect in detail, the systematic reviews
by MacDonald et al. and Islam et al. [50,51] highlight how societal taboos around sexuality
and sexually transmitted infections can discourage open dialogue and reinforce vaccine
hesitancy. In many cultures, discussing sexual health with adolescents is still considered
inappropriate, creating a psychological barrier to acceptance of a vaccine perceived to be
linked with sexual activity. These insights provide useful context to understand the indirect
mechanisms influencing vaccination behavior.
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In many regions, particularly sub-Saharan Africa, weak healthcare infrastructure
poses significant challenges to HPV vaccination programs [36,41]. Studies conducted by
Amchas-Dacosta et al. [52] and Kutz et al. [53] provide substantial evidence that inade-
quate healthcare systems, a lack of trained personnel, and disruptions in vaccine supply
chains severely limit vaccination coverage. Waheed et al. [54] further emphasize that
these structural issues often coincide with systemic barriers, such as underfunding and
policy deficiencies that fail to prioritize HPV vaccination. A similar situation is observed
in the Eastern Mediterranean region, where Hakimi et al. [55] documented comparable
systemic healthcare delivery barriers affecting vaccine uptake. The interface between the
logistics and the policy has a key role in building sustainable vaccine delivery programs.
Vaccine cold chain maintenance, for instance, requires both infrastructure and trained
personnel—resources often unavailable in remote or economically disadvantaged regions.

Socioeconomic factors also play a crucial role in shaping access to vaccination [42].
According to Xu et al. [56], economic constraints, including the high cost of vaccination
and transportation barriers, disproportionately affect marginalized communities, limiting
their access to healthcare services. Additionally, geographical disparities present fur-
ther challenges; rural populations often experience greater accessibility issues than urban
residents [57]. In the United States, for instance, rural communities report lower HPV vac-
cination rates, partly due to these inequalities [58]. Rural residents may need to travel long
distances to reach vaccination centers, which not only increases direct costs (e.g., transport,
time off work) but also indirectly reduces motivation. Moreover, individuals in such areas
may have fewer interactions with health professionals who could recommend the vaccine.

Cultural beliefs and practices further complicate vaccination efforts with HPV [39,40].
Specific attitudes of the community towards vaccination can create an environment in which
the absorption of the vaccine is perceived negatively. It has been discovered that among
Indigenous populations all over the world, the variations in cultural beliefs regarding
sexual health have significantly influenced their attitudes against the HPV vaccine, as
identified in a systematic review of MacDonald et al. and Islam et al. [50,51]. These
findings underline the importance of involving community leaders in developing culturally
sensitive campaigns tailored to the local contexts in order to relieve misconceptions and
encourage vaccine uptake.

The successful implementation of HPV vaccination programs often requires region-
specific strategies. Branda et al. [59] advocate for a multifaceted approach that includes
educational campaigns to increase awareness among healthcare workers and communities.
Advanced training programs for healthcare professionals are essential to ensure they can
effectively address public concerns regarding vaccine safety and efficacy [60]. Such inter-
ventions are particularly relevant in regions where trust in the healthcare system is low and
the healthcare system is perceived as externally imposed, as demonstrated by experiences
in sub-Saharan Africa [52]. While educational initiatives are crucial, logistical improve-
ments are equally important. Tsu et al. [61] support policy innovations that streamline
vaccine distribution and improve the logistical capabilities of healthcare systems in LMICs.
Such improvements may include partnerships with local organizations and leveraging
existing healthcare infrastructure to facilitate mobile vaccination units in hard-to-reach
areas. Additionally, significant investments in public health infrastructure are required
to support sustainable vaccination efforts and enhance program resilience against disrup-
tions [62]. The role of government policies cannot be overstated. As highlighted by Wang
et al. [63], eliminating financial and regulatory barriers is essential for creating a support-
ive environment for HPV vaccination. Developing national immunization policies that
prioritize HPV vaccination can help overcome financial constraints and reduce inequities
in vaccine access. Governments must collaborate closely with international organizations
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to secure funding and technical support for successful implementation [64]. Furthermore,
understanding the social determinants of health that influence vaccine uptake is key to
designing community-specific interventions. A narrative review by Essa-Hadad et al. [65]
found that minority and marginalized populations often face unique barriers to vaccination,
necessitating targeted interventions that address their specific needs. Strategies such as
mobile clinics, culturally sensitive awareness campaigns, and educational programs can
help bridge the gap in vaccine coverage. Additionally, improving vaccination coverage
requires evidence-based quality improvement programs [66]. A comprehensive under-
standing of the barriers to HPV vaccination, particularly regional disparities, is crucial
for improving global vaccine coverage. The evidence collected in this review highlights
how provider education, community engagement, and integrated delivery models are
promising pathways for intervention. Addressing knowledge gaps, strengthening health-
care infrastructure, and enhancing logistical capabilities can make vaccination programs
more accessible and effective. Research and policy innovations should be aligned with
community needs and cultural contexts to build trust and increase participation in HPV
vaccination efforts. These strategies are essential to reducing the burden of HPV-related
diseases and achieving significant progress in global public health.

4.1. Perspectives for Future Research, Clinical Practice, and Policy Raccomandations

The findings of this study, summarized in Figure 2, have significant scientific and
professional implications. Scientifically, they highlight the complex, multifactorial barriers
to HPV vaccination, emphasizing the need for further research on tailored interventions ad-
dressing sociocultural, economic, and political factors. However, while the study identifies
well-known barrier factors, it falls short in detailing how these findings can be translated
into actionable strategies or policy initiatives, which may limit its immediate practical ap-
plicability. A recent study estimated that an increase by 56.8% and 80.7% for cervical cancer
cases and deaths, respectively, from 2022 to 2050 will be necessary to increase attention on
this issue globally [14]. Professionally, the study underscores the importance of integrating
HPV vaccination into broader health systems and policy frameworks, suggesting that
healthcare professionals should advocate for inclusive, culturally sensitive strategies. In
this regard, considering the substantial heterogeneity across regions in terms of political
priorities, economic resources, and social attitudes toward vaccination, the identification
of context-specific barriers could inform more nuanced and regionally adapted policy
recommendations [67–69]. Additionally, this research encourages collaboration between
healthcare providers and policymakers to strengthen vaccination programs and improve
access to cervical cancer prevention, particularly in underserved regions, to reduce access
disparities [70,71]. Finally, as has long been established in the management of chronic con-
ditions both in clinical, nursing, and social contexts [72–77], the potential development of
advanced technologies for the management of extensive vaccination prevention programs
could help reduce existing barriers to care access and improve healthcare management
both in epidemiological and therapeutic terms [78–80]. Based on the findings of this study
and the identified barriers to HPV vaccination, the following policy recommendations are
proposed to improve vaccine uptake and reduce disparities in access [3,11,22,23]:

- Prioritize comprehensive public health campaigns to increase awareness of HPV
and the vaccine’s importance, particularly targeting marginalized communities and
underserved regions;

- Invest in healthcare infrastructure and resources to ensure the effective implementation
of HPV vaccination programs, focusing on areas with limited resources;

- Implement policies that address the socioeconomic barriers to vaccine access, including
financial support and improved transportation networks for vulnerable populations;
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- Foster international collaboration to share best practices and develop region-specific
strategies that account for local cultural, political, and economic contexts;

- Advocate for the integration of HPV vaccination into broader health policies that
focus on cancer prevention, public health equity, and the improvement of healthcare
delivery systems.
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4.2. Strengths and Limitations

Our study achieved a high methodological quality according to the CASP framework,
although significant limitations were identified in the selected studies [35–42], among
which the following are the most relevant: sampling bias due to non-representative sam-
ples and self-reported data, selection bias, and methodological limitations, and limited
generalizability of the collected data which cannot be extended to the general population.
Strengths of this study include its systematic approach, which followed PRISMA guidelines
and included a comprehensive review of recent literature from multiple databases. The
involvement of multiple researchers in the study selection and the use of CASP checklists
to assess study quality ensured a rigorous and unbiased analysis. However, a key limita-
tion is the relatively small number of included studies (n = 8) covering a broad range of
geographical regions, potentially limiting the generalizability of the findings. Moreover, it
is important to consider that the studies included were conducted in different periods, and
the changes in social, economic, and healthcare conditions over time may affect the applica-
bility of these results to current or future policy frameworks. Additionally, relying solely on
published studies may introduce publication bias, and the study does not provide specific
quantitative data to strengthen its conclusions. Another relevant limitation that prevented
a quantitative synthesis of the results through meta-analysis is the extreme heterogeneity
of the included studies, both in terms of methodological design and the healthcare settings
in which they were conducted. Furthermore, challenges related to vaccine availability may
have led to underestimated efficacy rates, particularly in studies assessing immunization
responses. Finally, the impact of the COVID-19 pandemic may have influenced participant
behaviors and perceptions, introducing significant confounding variables that were often



Vaccines 2025, 13, 460 14 of 18

overlooked. Collectively, these methodological limitations highlight the need for more
robust study designs and diverse population samples to advance knowledge in this field.

5. Conclusions
This study identified several critical barriers to HPV vaccination, including limited

awareness, inadequate health infrastructure, socioeconomic disparities, and systemic issues
that hinder access and coverage. Public knowledge about HPV and its vaccine remains
limited, leading to underutilization, despite the vaccine’s proven efficacy in preventing
cervical cancer and other HPV-related diseases. Inadequate health infrastructure further
exacerbates this situation, as many healthcare facilities lack the necessary resources to
effectively promote, administer, and manage HPV vaccination programs. Socioeconomic
factors also play a significant role, disproportionately affecting marginalized populations,
as financial constraints and transportation barriers limit access to vaccination services. Ad-
ditionally, systemic challenges, such as lack of political support and fragmented healthcare
systems, further complicate vaccine distribution and obstruct efforts to improve vaccination
rates. However, these findings should be interpreted with caution, given the relatively
small number of studies included in this review and their uneven geographical distribution,
which may limit the generalizability and reliability of the conclusions. Moreover, the
reliance on published data may introduce publication bias, and the absence of specific data
supporting some conclusions could affect their overall credibility and verifiability. Another
relevant aspect to consider is that the time periods in which the included studies were
conducted may reflect different social, economic, and healthcare conditions, which could
influence the relevance of the findings to contemporary or future policy frameworks.

These obstacles highlight the urgent need for comprehensive and integrated strategies
that address structural barriers, ensuring equitable vaccine access and potentially reducing
the global burden of HPV-related diseases. Overcoming these multifaceted challenges
is essential to improving public health outcomes, increasing HPV vaccine uptake, and
ultimately enhancing global cancer prevention efforts.
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