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Abstract

Background This systematic literature review aims to summarize global research on parental acceptance, attitudes,
and knowledge regarding human papillomavirus vaccinations.

Methods The literature search was conducted in PubMed, Web of Science and Scopus, and included publications
from 2006 to 2023. Study quality was assessed using the Newcastle-Ottawa Scale. The Grading of Recommendations
Assessment, Development, and Evaluation guidelines were used to assess the strength of evidence for the primary
outcome. Meta-analyses were performed using random-effects models to estimate pooled parental acceptance of
HPV vaccinations. Studies were stratified by publication years, and a subgroup analysis was conducted to estimate
vaccine acceptance rates by world regions. Additionally, sensitivity analyses examined the role of parents in accepting
HPV vaccinations for children of different sexes.

Results Based on 86 studies, we found that parents generally supported HPV vaccinations for their children, yet

HPV vaccine acceptance rates showed high variation (12.0 to 97.5%). The subgroup analysis revealed geographical
variations in pooled parental HPV vaccine acceptance rates, with the highest rate observed in Africa (79.6%; 95%

Cl: 73.5-85.2; I’ = 98.3%; p < 0.01) and the lowest in North America (56.7%; 95% Cl: 49.3-64.0; I = 99.4%; p < 0.01).
Sensitivity analyses showed that acceptance was higher for daughters than for sons, with mothers more willing to
get their daughters vaccinated. The proportion of parents reporting barriers or benefits regarding HPV vaccinations
varied widely (0.3 to 95.8%) between study regions. Across all world regions, fear of adverse effects and concerns
about vaccine safety were the main barriers, whereas the desire to protect their children from cancer was a significant
predictor of vaccine acceptance. Knowledge levels varied widely (6.5 to 100%) between world regions and according
to the questions asked. In most studies, knowledge e.g., that HPV is sexually transmitted, and that HPV vaccination
provides protection against cervical cancer, ranged from moderate to high.
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Conclusions The results indicated moderate parental acceptance of HPV vaccines. Public knowledge of HPV
infection should be promoted, and special efforts should be made to minimize the existing barriers and increase

vaccination accessibility and uptake.
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Background

HPV and its impact

Human papillomavirus (HPV) is one of the most com-
mon sexually transmitted viruses worldwide [1-4]. In
their lifetime, most sexually active individuals will be
infected at least once, mostly without developing any
pathological changes associated with HPV persistence
[5-7]. Over 200 types of HPV are known. Low-risk HPV
types 6 and 11 are associated with 90% of genital wart
cases, while high-risk HPV types 16 and 18 contribute to
70% of all cervical cancer cases [1, 7]. Worldwide, cervical
cancer is the fourth most frequent cancer among women,
with an estimated 660,000 new cases and 350,000 deaths
in 2022 [7]. Almost all cancer cases are caused by HPV.
Additionally, HPV infection is associated with the devel-
opment of the cancers of the head, neck, anus, and geni-
tal tract (i.e., penile, vaginal, and vulvar cancers) [8].
Cervical cancer is considered almost completely prevent-
able due to highly effective primary (HPV vaccine) and
secondary (screening) prevention measures [9, 10].

Global HPV vaccination efforts

The first HPV vaccine was approved in 2006, marking
the beginning of HPV vaccination efforts. Currently,
there are six licensed HPV vaccines available: three biva-
lent (Cervarix®, Cecolin®, Walrinvax®, two quadrivalent
(Gardasil®, Cervavax®) and one nonavalent vaccine (Gar-
dasil 9°). Since 2009, four of these vaccines have been
prequalified by the World Health Organization (Ceco-
lin®, Cervarix®, Gardasil®, Gardasil 9°). The bivalent vac-
cine Walrinvax® is currently under review by the WHO,
while the quadrivalent vaccine Cervavac® is licensed for
use in specific countries but has not yet received WHO
prequalification [11]. The nonavalent HPV vaccine pro-
tects against more than 99% of HPV cases related to gen-
otypes 6, 11, 16 and 18 and against up to 96.7% of HPV
cases related to genotypes 31, 33, 45, 52, and 58 [12]. As
of 2022, 125 countries include HPV vaccine in their rou-
tine vaccinations for girls, and 47 countries also for boys
[13].

The WHO recommends a one- or two-dose schedule
for girls and women between the ages of 9 and 20 years
and two doses within a 6-months-interval for women
older than 20 years [14]. The strategy of the WHO is to
enhance global vaccination programs to increase vac-
cination rates and incorporate HPV vaccination into

national vaccination schemes. As part of this “HPV elimi-
nation program’, nationwide vaccination rates of 90% are
envisioned by 2030 [15].

Global parental acceptance, attitudes, and knowledge
Despite the demonstrated high effectiveness against per-
sistent HPV16 and 18 infections, the parental decision to
vaccinate their children remains a matter of debate, and
HPV vaccination rates in many countries remain low
[16-18]. However, global coverage for the first dose of
the HPV vaccine in girls grew from 20% in 2022 to 27%
in 2023, indicating some progress in vaccination efforts
[19]. Research on HPV vaccine acceptance has primarily
focused on mothers and daughters, while little is known
about the acceptance of HPV vaccines among parents
and their sons [20-22]. Parental attitudes and knowl-
edge significantly influence the acceptance of HPV vac-
cines worldwide. Positive attitudes towards vaccinations
in general and specific trust in the efficacy and safety of
HPV vaccines are strongly linked to higher acceptance
rates [23-25]. Furthermore, increased knowledge about
HPV and its link to cervical cancer enhances vaccine
acceptance among parents [26—28].

Previous systematic reviews have aimed at addressing
the existing research gaps on knowledge, attitudes, and
acceptance rates related to the HPV vaccine. Derbie et al.
(2023) and Zewdie et al. (2023) examined Ethiopian par-
ents’ attitudes toward vaccinating their children, focus-
ing on local cultural and social factors [29, 30]. Kutz et
al. (2023) focused on the awareness and attitudes towards
the HPV vaccine in Sub-Saharan Africa, revealing the
challenges in promoting vaccination in the region due
to limited resources and awareness [31]. Lopez et al.
(2020) examined European parental acceptance of HPV
vaccines, highlighting the variability in knowledge and
acceptance rates across European countries [32]. Sudrez
et al. (2019) explored the attitudes of Latino fathers in
the USA towards the HPV vaccine, pointing out the
need for culturally sensitive educational interventions
[33]. Perlman et al. (2014) provided a detailed analysis
of the knowledge and acceptability of HPV vaccination
in Sub-Saharan Africa [34]. Trim et al. (2012) examined
parental knowledge and attitudes towards HPV vaccines,
emphasizing concerns about safety and information gaps,
and how attitudes shifted pre- and post-FDA approval of
bivalent and quadrivalent vaccines [35].



Heyde et al. BMC Women's Health (2024) 24:537

Despite these advances in closing knowledge gaps
related to HPV vaccines, previous reviews on HPV vac-
cination had a limited geographic or demographic scope,
primarily providing insights into specific regions or
populations. This resulted in a lack of a comprehensive
global perspective and an incomplete understanding of
HPV vaccine acceptance rates, parental attitudes, and
knowledge worldwide. For this reason, a comprehensive
review and meta-analysis was conducted to qualitatively
and quantitatively synthesize existing evidence on paren-
tal acceptance, attitudes, and knowledge related to HPV
vaccinations for their children. We aimed to (1) quan-
tify the global parental acceptance rates regarding HPV
vaccination, (2) identify parental attitudes regarding the
perceived benefits and barriers associated with HPV vac-
cination, and (3) quantify the level of parental knowledge
regarding HPV and HPV vaccination.

Methods

This systematic literature review followed a study pro-
tocol registered in the International Prospective Regis-
ter of Systematic Reviews on July 10, 2019 (PROSPERO,
CRD42019135056) and adhered to the Preferred Report-
ing Items in Systematic Reviews and Meta-Analyses
statement [36].

Literature search

A systematic literature search for quantitative studies
was performed in the literature databases PubMed, Web
of Science, and Scopus (Additional file 1). Additionally, a
hand search of reference lists from relevant studies was
conducted to identify any studies that may have been
missed in the database search. Covidence was used to
remove duplicates and perform title, abstract, and full-
text screening. Titles and abstracts of the identified stud-
ies were screened for inclusion by the lead author (SH).
Studies that met the inclusion criteria were forwarded to
full-text screening. Two authors (SH, CC) independently
reviewed the full texts of the studies. Any discrepancies
or disagreements were discussed until a consensus was
reached.

Inclusion and exclusion criteria

Since HPV vaccines became available in 2006, quanti-
tative studies published online or on paper in English
between January 1, 2006 and October 31, 2023 were
included. The inclusion criteria were as follows: (1)
parental acceptance rates regarding HPV vaccinations
(mandatory); (2) parental attitudes regarding HPV vac-
cinations (optional); (3) parental knowledge of HPV
and HPV vaccinations (optional). In the context of this
review, “parental” refers to all persons who have legal
and/or factual custody of a child. This includes biological
parents, adoptive parents, and foster parents. The study
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participants included parents and their children eligible
for HPV vaccinations.

A study was regarded as measuring HPV vaccination
acceptance if it evaluated a positive or negative intention
or willingness toward vaccinating children in the future
(intention to vaccinate) or having consented (already vac-
cinated) or not to vaccinate their children in the past.

The systematic review excluded studies based on spe-
cific criteria, such as studies examining the acceptance
of vaccines against sexually transmitted diseases in gen-
eral. Reviews and meta-analyses were also excluded. Fur-
thermore, studies conducted or published outside the
inclusion period, or with populations not matching the
demographic criteria, were not considered. This refers
specifically to studies asking adults without children
to consider hypothetical children, or those exclusively
focusing on a pediatric population, or only involv-
ing adults. Studies with inappropriate designs, such as
qualitative or interventional studies, and those based on
convenience or non-probability sampling, were also not
included in this review. Additionally, any study that did
not report a parental acceptance rate in percent (%) for
HPV vaccination for their children was excluded. Non-
research materials and studies published in languages
other than those specified were also excluded.

Data extraction

Data were extracted by two independent authors (SH,
CC). In case of disagreements, a final decision was
reached by consensus. The data extracted included study
region, year(s) of study conduct, study setting (refers to
the specific location or context in which the study was
conducted), parents’ age and sex, children’s age and sex,
parents’ ethnicity, the total sample size of parents (n),
the survey instrument used, acceptance rate (%), type of
acceptance, and sampling method.

Quality assessment
Study quality was independently assessed by two authors
(SH, VO) using the Newcastle-Ottawa Scale (NOS) for
cohort studies and a modified version of the NOS for
cross-sectional studies (Additional file 2 and 3). In adapt-
ing the NOS for cross-sectional studies, we expanded the
rating system from 9 to 10 stars to account for the spe-
cific methodological differences of this study design.

Disagreements were discussed until a consensus was
reached. Each study was rated “very good,” “good,” “sat-
isfactory,” or “unsatisfactory” based on a star system in
which a study is judged according to the study group
selection, group comparability, and ascertainment of
either the exposure or outcome of interest for studies [37,
38].

The quality of the evidence was evaluated using
the Grading of Recommendations Assessment,
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Development, and Evaluation (GRADE) criteria (Addi-
tional file 4) [39].

Data analysis
We descriptively evaluated parental acceptance, the per-
ceived barriers and benefits of HPV vaccinations, and
parental knowledge regarding HPV and HPV vaccina-
tions, and presented the findings in tabular form.
Parental acceptance of HPV vaccinations was catego-
rized according to the type of acceptance (intention to
vaccinate, already vaccinated, mixed). The proportions
of agreement to seven perceived barriers and benefits
(desire to protect their children against cancer, recom-
mendation by a pediatrician or family physician, con-
cern regarding vaccine efficacy, concern regarding the
adverse effects of HPV vaccines, fear that vaccination
will encourage sexual activity, lack of recommendations,
and lack of knowledge) were determined. The knowl-
edge level was determined based on the responses to
five key HPV-related questions (aware of HPV, aware of
HPV vaccines, aware that HPV is sexually transmitted,
aware that cervical cancer is related to HPV infection,
and aware that HPV vaccines prevent cervical cancer).
We summarized the results by world region: (1) Africa;
(2) Asia; (3) Australia; (4) Europe; (5) North America; (6)
Oceania; (7) South America, as well as by the sex of par-
ents and the sex of children: (1) Parents and daughters;
(2) Parents and sons; (3) Parents and children; (4) Moth-
ers and daughters.

Statistical analysis

A meta-analysis was performed to estimate the overall
pooled parental acceptance of HPV vaccination using
random-effects models. An additional analysis was con-
ducted to stratify the results by publication year. Only
cross-sectional studies that surveyed parents of non-vac-
cinated children were included. A subgroup analysis was
performed based on the world regions. In the sensitivity
analyses, we further stratified by the sex of parents and
children, as well as by combinations of world region and
participant sex.

Statistical heterogeneity among the studies was tested
using Cochrane’s Q test (significance level p<0.10). The
I? statistic was employed to quantify the heterogeneity
of the results using Higgins and Thompson’s guidelines,
which indicate that I? values of 25% represent low, 50%
medium, and 75% represent high heterogeneity [40, 41].
To ensure robustness, additional analyses for publica-
tion bias, small-study effects, and overall effect asym-
metry were conducted. Publication bias was assessed
using a funnel plot (Additional file 5). Additionally, the
trim-and-fill method was used, which adjusts for bias by
estimating and imputing the number of missing studies
needed to achieve symmetry [42, 43]. Egger’s regression
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test was used to evaluate the influence of small stud-
ies on the overall effect size, with a significant intercept
(p-value<0.05) indicating potential small-study bias [42].

All data analyses were performed using R° (version
4.0.3), using the metafor package (version 3.0.2).

Results

We identified 4,635 studies in the literature databases:
2,063 from PubMed, 1,884 from Web of Science, and 688
from Scopus (Fig. 1). Through a hand search, we identi-
fied 34 additional studies.

After duplicates were removed, 3,078 studies were
reviewed for eligibility, based on the titles and abstracts.
According to the exclusion criteria, 2,606 studies were
excluded. After reading the full texts of the remaining
472 studies, 386 studies were excluded because they did
not meet the inclusion criteria. Thus, 86 studies were
included in the systematic literature review, and 62 stud-
ies were included in the meta-analysis.

Study characteristics

We included 83 cross-sectional and three cohort studies
representing data from 251,880 parents (Table 1; Addi-
tional file 6). The reported study population consisted
primarily of parents and their daughters. Simple ran-
dom sampling was used in more than half of the studies,
followed by clustered sampling and stratified random
sampling. Most studies reported on the parents’ inten-
tion to vaccinate their children. Some studies analyzed
the acceptance of HPV vaccinations by parents whose
children had been vaccinated at least once. Paper-based
questionnaires were used most frequently for data col-
lection, followed by telephone interviews and web-based
questionnaires. White parents were the most frequently
examined ethnic group, followed by Asians, Blacks, His-
panics and Oceania/Indigenous. The majority of stud-
ies included several ethnic groups in their analyses.
The studies were mainly conducted in North and South
American countries (Canada, USA, Argentina, Bra-
zil). The remaining studies were conducted in European
(Austria, Denmark, England, Finland, France, Iceland,
Italy, Netherlands, Poland, Romania, Spain, Sweden) and
African countries (Ethiopia, Kenya, Morocco, Nigeria,
Uganda, Zambia) and the Asia-Pacific Region (China,
India, Israel, Korea, Malaysia, Republic of Fiji, Saudi
Arabia, Thailand, Vietnam, Australia, New Zealand). Six
studies received a study quality rating “very good’, 32
studies “good’, 44 studies “satisfactory’, and four studies
“unsatisfactory” (Additional file 7).

Parental acceptance of HPV vaccinations

The HPV vaccine acceptance rates varied widely across
the 86 studies (12.0 to 97.5%). Among these, 19 stud-
ies reported high acceptance rates (=80%), 62 studies
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Fig. 1 Flow diagram of the study selection process. @ Studies that were conducted or published outside the specified inclusion period from January
1, 2006, to August 31, 2023; b Studies that did not focus on parents or guardians of children eligible for HPV vaccinations; © Studies with inappropriate
designs (qualitative studies, interventional studies)
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Table 1 Characteristics of the 86 included studies
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Number of studies (n)

Percentage (%)

86

100

Study design
Cross-sectional 83 96.51
Cohort 3 349
Study participants
Parents and children 27 31.40
Parents and daughters 31 36.05
Parents and sons 12 13.95
Mothers and daughters 16 18.60
Sample size of the parents (n)
<100 2 233
101-500 30 34.88
501-999 35 40.70
>1000 19 22.09
Sampling method
Stratified random sampling 15 17.44
Systematic sampling 4 465
Clustered sampling 17 19.77
Simple random sampling 50 58.14
Year the study was conducted
2005-2008 23 26.74
2009-2012 23 26.74
2013-2016 17 19.77
2017-2020 9 1047
2021-2023 8 9.30
Missing 6 6.98
Date of study
Pre-vaccine licensure® 5 5.81
Post-vaccine licensure® 81 94.19
Type of acceptance
Intention to vaccinate 63 73.26
Already vaccinated® 12 1395
Mixed® 11 12.79
Survey instrument
Computer assisted telephone interview (CATI) 3 349
Interviewer-administered questionnaire 11 12.79
Interviewer-administered questionnaire (face-to-face interview) 4 4.65
Interviewer-administered questionnaire (telephone interview) 16 18.60
Paper-based questionnaire 22 25.58
Paper-based questionnaire and face-to-face interview 1 1.16
Paper-based questionnaire and telephone interview 3 349
Paper-based questionnaire or web-based questionnaire 1 1.16
Self-administered questionnaire 10 11.63
Web-based questionnaire 15 17.44
Study region
North America 33 38.37
USA 28 32.56
Canada 5 5.81
Africa 19 22,09
Ethiopia 7 8.14
Nigeria 4 4.65
Kenya 2 233
Uganda 2 2.33
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Table 1 (continued)
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Number of studies (n)

Percentage (%)

86

100

Morocco 1 1.16
Zambia 1 1.16
Asia 15 17.44
China 4 4.65
India 2 2.33
Malaysia 2 233
Thailand 2 2.33
Israel 1 1.16
Republic of Fiji 1 1.16
Saudi Arabia 1 1.16
Korea 1 1.16
Vietnam 1 1.16
Europe 15 17.44
Italy 2 233
Netherlands 2 233
Poland 2 233
Austria 1 1.16
Denmark 1 1.16
England 1 1.16
Finland 1 1.16
France 1 1.16
Iceland 1 1.16
Romania 1 1.16
Spain 1 1.16
Sweden 1 1.16
South America 2 2.33
Argentina 1 1.16
Brazil 1 1.16
Australia 1 1.16
Oceania 1 1.16
New Zealand 1 1.16
Ethnic origin of parents®
White 27 3140
Asian 5 5.81
Black 5 5.81
Hispanic 5 5.81
Oceania/Indigenous 1 1.16
Others 1 1.16
Missing 42 48.84
Study quality (based on the NOS)
Very good 6 6.98
Good 32 37.21
Satisfactory 44 51.16
Unsatisfactory 4 465

2 Pre-vaccine licensure: 2006 (study period: 2005), post-vaccine licensure: 2007-2023
b Children had already been administered at least one dose of the HPV vaccine

¢ Intention to vaccinate and already vaccinated

4 No information on format

€ Studies were classified based on the most frequently studied ethnicity
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showed moderate acceptance rates (>30% to <80%), and
five studies reported low acceptance rates (<30%).

Most of the studies involved parents who intended
to vaccinate their children (n=62), while in 12 stud-
ies, the vaccine had already been administered. Across
all 86 studies, sample sizes varied widely, ranging from
39 to 52,855 parents. Studies with high acceptance rates
(280%) and low acceptance rates (<30%) had smaller
sample sizes, ranging from 39 to 1,302 and 368 to 1,255
participants, respectively. No obvious trend toward large
or small sample sizes was observed. Additionally, studies
reporting low acceptance rates exclusively included par-
ents of both sexes. The age of the parents was higher than
that in studies with high acceptance rates. In the 86 stud-
ies, acceptance rates were higher for daughters than for
sons, with mothers more willing to get their daughters
vaccinated.

Meta-analysis
For the meta-analysis, 62 cross-sectional studies that sur-
veyed parents of non-vaccinated children were included
(Fig. 2). Acceptance rates varied widely across the 62
studies (28.3 to 94.3%) over the years. The pooled accep-
tance rate for HPV vaccinations across these studies was
67.2% (95% CL 62.6-71.7; I> = 99.5%; p<0.01; PL: 30.1-
94.8), indicating substantial heterogeneity across studies.

Additional analysis stratified by publication year
revealed no association in HPV vaccination acceptance
rates (Additional file 8). The visual inspection of the fun-
nel plot showed no asymmetry (Additional file 5). The
Trim-and-Fill method indicated that no studies were
imputed, suggesting no evidence of asymmetry in the
data. Egger’s Regression Test for Funnel Plot Asymmetry
showed no significant results, confirming the absence of
small study bias in the meta-analysis.

Based on the GRADE criteria, the overall vaccine
acceptance rate was supported by moderate-quality evi-
dence from 62 studies.

Subgroup analysis by world region
Subgroup analysis by world region revealed that studies
from Africa had the highest pooled parental acceptance
rate for HPV vaccinations (79.6%; 95% CI: 73.5-85.2; I”
=98.3%; p<0.01; PI: 51.1-97.4), followed by studies from
Europe (65.9%; 95% CI: 51.7-78.8; I* = 99.5%; p<0.01; PI:
18.8-98.5), Asia (63.7%; 95% CI: 55.4-71.6; I = 99.1%;
p<0.01; PI: 32.8-89.4), and North America (56.7%; 95%
CL: 49.3-64.0; I = 99.4%; p<0.01; PI: 18.8-98.5) (Fig. 3).
The quality of evidence varied across subgroups. For
African studies, moderate evidence was observed, while
lower quality evidence was found for Asian and North
American studies. Studies from Europe presented very
low-quality evidence, with a wide PI, highlighting signifi-
cant uncertainty.
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Sensitivity analyses by sex of parents and their children
The sensitivity analysis by the sex of the parents and their
children revealed that the highest pooled acceptance rate
was among mothers of daughters (73.9%; 95% CI: 65.7—
81.3%; I> = 99.1%; p<0.01; PI: 41.8-95.9), and the lowest
was among parents of sons (57.7%; 95% CI: 47.7-67.5%;
I? = 98.6%; p<0.01; PI: 25.7-86.5) (Fig. 4). In an analy-
sis stratified by both sex and world regions, the highest
rate was among mothers and daughters in studies from
Africa (86.3%; 95% CI: 81.6-90.5; I* = 89.4%; p<0.01; PI:
75.5-94.9), and the lowest was among parents and sons
in North American studies (51.2%; 95% CI: 42.2—-60.2; I
=97.1%; p<0.01; PL: 29.9-72.3) (Additional file 9).
Sensitivity analyses further underscored challenges,
particularly in the “Parents and sons” subgroup, which
had very low-quality evidence due to small studies with
low study quality. In some cases, publication bias reduced
the reliability of findings, notably in the “Parents and
daughters, North America’, “Parents and sons, Europe”
and “Mothers and daughters, North America” subgroups,
which were also impacted by small studies and low study
quality.

Parental attitudes regarding HPV and HPV vaccinations
We extracted data for seven parental barriers and benefits
from 43 studies conducted in Africa (n=12), Asia (n=6),
Australia (n=1), Europe (n=11), North America (n=10),
Oceania (n=1) and South America (z=2) (Table 2).

In total, 181,736 parents aged 18 to 82 years reported
one or several perceived barriers and benefits for paren-
tal vaccination intention. Four studies had a study quality
rating of “very good’, 14 studies were “good’, 23 studies
were “satisfactory’, and two studies were “unsatisfactory”.

The most frequently cited benefit in the studies was the
desire to protect children from cancer, while the most
frequently cited barrier was concern about the adverse
effects of the HPV vaccine.

Regarding benefits, the highest proportion was
observed in a study among parents of daughters in North
America (USA) and the lowest was noted among Euro-
pean parents of children (Sweden). Regarding barriers,
the highest proportion was observed in a study among
European parents of children (Sweden) and the lowest
was observed among North American parents of chil-
dren (USA).

Benefit 1: Desire to protect their children against cancer

In African studies (Ethiopia; n=2), 40.4 to 77.0% of par-
ents reported cancer protection as a benefit of HPV
vaccinations [44, 45], which is higher compared to Euro-
pean studies (Denmark, Italy, Sweden; n=3), where the
perception ranged from 6.0 to 67.0% [46—48]. In Asia
(India, Saudi Arabia; n=3), the perception of cancer pro-
tection as a benefit of HPV vaccination was reported by
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Study Total Events Acceptance Rate [95% CI]
Wang L.D-L. et al., 2015 368 104 ]—.—' 0.283 [0.238, 0.330]
Calo et al., 2017 1255 360 H—{ 0.287[0.262, 0.312]
Borena et al., 2016 148 48 |—-—| 0.324 [0.252, 0.402]
Void&zan et al., 2016 918 327 b 0.356 [0.326, 0.387]
Litton et al., 2011 403 150 [—I—{ 0.372[0.326, 0.420]
Huon et al., 2020 127 48 |—o—| 0.378 [0.296, 0.464]
Humnesa et al., 2022 619 249 —=— 0.402 [0.364, 0.441]
Cheruvu et al., 2017 21467 8751 H 0.408 [0.401, 0.414]
Moss et al., 2015 412 177 I—I—' 0.430 [0.382, 0.478]
Clark et al., 2016 734 318 I—H 0.433 [0.398, 0.469]
Songthap et al., 2012 648 290 |—.—| 0.448 [0.409, 0.486]
van Keulen et al., 2013 952 428 —=— 0.450[0.418, 0.481]
Askelson et al., 2010 217 104  —| 0.479[0.413, 0.546]
Nguyen et al., 2022 785 386 —a—] 0.492[0.457, 0.527]
McRee et al., 2013 506 254 e 0.502 [0.458, 0.545]
Dempsey et al., 2011 1178 601 = 0.510[0.482, 0.539]
Mansfield et al., 2018 1037 585 |—|—| 0.564 [0.534, 0.594]
Wang Z. et al., 2018 296 167 |—I—{ 0.564 [0.507, 0.620]
Pourat et al., 2012 4896 2766 |—'—| 0.565 [0.551, 0.579]
Fang et al., 2010 1383 795 I—I—' 0.575 [0.549, 0.601]
M’Imunya et al., 2011 332 193 '—I—' 0.581[0.528, 0.634]
Guerry et al., 2011 387 240 —= 0.620 [0.571, 0.668]
Mohd Sopian et al., 2018 280 175 I—I—{ 0.625 [0.568, 0.681]
Dahlstrom et al., 2010 13840 8691 |I-| 0.628 [0.620, 0.636]
Shibli et al., 2019 313 206 I—I—| 0.658 [0.605, 0.710]
Linetal., 2019 5799 3842 |...-| 0.663 [0.650, 0.675]
Kadis et al., 2011 496 332 }—I—' 0.669 [0.627, 0.710]
Rose et al., 2012 769 515 |—I—| 0.670 [0.636, 0.702]
Hopenhayn et al., 2007 626 423 f—a—o 0.676 [0.639, 0.712]
Ogilvie et al., 2008 1381 936 -] 0.678 [0.653, 0.702]
Bianco et al., 2014 566 402 |—.—| 0.710[0.672, 0.747]
Madhivanan et al., 2014 778 556 I—.—| 0.715[0.682, 0.746]
Rabiu et al., 2020 318 229 }—I—{ 0.720 [0.670, 0.768]
Selmouni et al., 2015 1312 956 - 0.729 [0.704, 0.752]
Lin et al., 2020 5702 4213 |-I-1 0.739 [0.727, 0.750]
Arrossi et al., 2012 100 74 I——| 0.740 [0.650, 0.821]
Kruiroongroj et al., 2014 758 564 = 0.744[0.712, 0.774]
Ezatetal., 2013 155 116 I—-—{ 0.748[0.677, 0.813]
Constantine et al., 2007 522 392 —=— 0.751[0.713, 0.787]
Ohetal.,, 2010 1000 751 |—.—| 0.751[0.724, 0.777]
Lai et al., 2013 804 606 —m— 0.754 [0.723, 0.783]
Dairo et al., 2016 612 466 I—l—' 0.761[0.727, 0.794]
Marshall et al., 2007 601 462 I—.—' 0.769 [0.734, 0.802]
Sinshaw et al., 2022 601 465 - 0.774 [0.739, 0.806]
Muhwezi et al., 2014 870 681 —m— 0.783[0.755, 0.810]
Aragaw et al., 2023 721 570 —a— 0.791[0.760, 0.819]
Destaw et al., 2021 502 399 f—a— 0.795 [0.758, 0.829]
Degarege et al., 2018 831 664 - 0.799[0.771, 0.826]
Mortensen et al., 2010 450 360 —a—] 0.800 [0.762, 0.836]
Brabin et al., 2006 317 257 |—.—| 0.811[0.766, 0.852]
Alene et al., 2020 899 731 |—.—| 0.813[0.787, 0.838]
Larebo et al., 2022 530 450 I—I—' 0.849[0.817, 0.878]
Ganczak et al., 2018 450 383 —a—] 0.851[0.817, 0.882]
Ezenwa et al., 2013 290 248 F—=— 0.855[0.812, 0.893]
Woodhall et al., 2007 727 622 |—|—| 0.856 [0.829, 0.880]
Bernat et al., 2009 1504 1302 |—.—| 0.866 [0.848, 0.882]
Vermandere et al., 2014 287 253 —=—o{ 0.882[0.842, 0.916]
Morhason-Bello et al., 2015 1002 888 I—I—' 0.886 [0.866, 0.905]
Azuogu et al., 2019 267 238 '—I—' 0.891 [0.851, 0.926]
Ndejjo et al., 2017 900 813 [ 0.903 [0.883, 0.922]
Oddsson et al., 2016 583 530 I—.—| 0.909 [0.884, 0.931]
Dereje et al., 2021 422 398 I—I—{ 0.943 [0.919, 0.963]

RE Model of subgroup (Q = 10308.24 , df =61 ,p < 0.01 ; 2=995 %)

Prediction Model

0.672[0.626, 0.717]
[0.301, 0.948]

0.000

0.250

T
0.500

Acceptance Rate

0.750

1.000

Fig. 2 Forest plot for HPV vaccine acceptance rates among parents and their children showing individual study estimates and pooled estimate (ran-
dom-effects model) (n=62). Cl=Confidence interval; df =Degrees of freedom; Events=The number of parents/guardians in each study who reported
acceptance of the HPV vaccine for their children; I = I-squared statistic, indicating the percentage of variation due to heterogeneity; p<0.01 =p-value,
indicating statistical significance; Q=Cochran’s Q statistic for heterogeneity; RE Model=Random-effects model; Total=The total number of parents/
guardians in each study included in the meta-analysis
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Study Total Events Acceptance Rate [95% CI]
Africa

Humnesa et al., 2022 619 249 f—a—i/ 0.402 [0.364, 0.441]
Mmunya etal., 2011 332 193  E—— 0.581[0.528, 0.634]
Rabiu et al., 2020 318 229 —e 0.720 [0.670, 0.768]
Selmouni et al., 2015 1312 956 -] 0.729 [0.704, 0.752]
Dairo etal., 2016 612 466 —=— 0.761[0.727, 0.794]
Sinshaw et al., 2022 601 465 —=— 0.774 [0.739, 0.806]
Muhwezi et al., 2014 870 681 —m—] 0.783[0.755, 0.810]
Aragaw et al., 2023 721 570 0.791 [0.760, 0.819]
Destaw et al., 2021 502 399 0.795 [0.758, 0.829]
Alene et al., 2020 899 731 |_._| 0.813[0.787, 0.838]
Larebo et al., 2022 530 450 —=— 0.849 [0.817, 0.878]
Ezenwa etal., 2013 290 248 f—=—ro 0.855 [0.812, 0.893]
Vermandere et al., 2014 287 253 |_._{ 0.882[0.842, 0.916]
Morhason-Bello et al., 2015 1002 888 b= 0.886 [0.866, 0.905]
Azuogu etal., 2019 267 238 f—=—o 0.891[0.851, 0.926]
Ndejjo et al., 2017 900 813 =] 0.903 [0.883, 0.922]
Dereje et al., 2021 422 398 = 0.943 [0.919, 0.963]
RE Model of subgroup (Q = 837.19 , df = 16 ,p < 0.01 ; I = 98.3 %) ’ 0.796 [0.735, 0.852]
Prediction Model [0.511, 0.974]
Asia

Wang L.D-L. etal., 2015 368 104 —— 0.283 [0.238, 0.330]
Songthap etal., 2012 648 290 '—-—' 0.448[0.409, 0.486]
Nguyen et al., 2022 785 386 —a— 0.492 [0.457, 0.527]
Wang Z. etal., 2018 296 167 —— 0.564 [0.507, 0.620]
Mohd Sopian et al., 2018 280 175 T 0.625 [0.568, 0.681]
Shibli et al., 2019 313 206 | E————— 0.658 [0.605, 0.710]
Lin etal., 2019 5799 3842 f 0.663 [0.650, 0.675]
Madhivanan et al., 2014 778 556 —a—i 0.715[0.682, 0.746]
Lin etal., 2020 5702 4213 ] 0.739 [0.727, 0.750]
Kruiroongroj et al., 2014 758 564 —=—q 0.744[0.712,0.774]
Ezatetal, 2013 155 116 e 0.748 [0.677, 0.813]
Ohetal., 2010 1000 751 —=—] 0.751[0.724, 0.777]
Degarege etal., 2018 831 664 —=—] 0.799 [0.771, 0.826]
RE Model of subgroup (Q = 742.87 ,df =12 ,p <0.01 ; P = 99.1 %) ’ 0.637[0.554, 0.716]
Prediction Model [0.328, 0.894 ]
Australia

Marshall et al., 2007 601 462 —=—] 0.769 [0.734, 0.802]
Europe

Borena et al., 2016 148 48 | ——| 0.324 [0.252, 0.402]
Voidizan et al., 2016 918 327 |_._| 0.356 [0.326, 0.387]
Huon etal., 2020 127 48 b 0.378[0.296, 0.464]
van Keulen et al., 2013 952 428 —=— 0.450 [0.418, 0.481]
Dahlstrom et al., 2010 13840 8691 | 0.628 [0.620, 0.636]
Bianco et al., 2014 566 402 e 0.710[0.672, 0.747]
Mortensen et al., 2010 450 360 f—ea—o 0.800 [0.762, 0.836]
Brabin et al., 2006 317 257 f—=— 0.811 [0.766, 0.852]
Ganczak et al., 2018 450 383 —=— 0.851[0.817,0.882]
Woodhall et al., 2007 727 622 ] 0.856 [0.829, 0.880]
Oddsson etal., 2016 583 530 i 0.909 [0.884, 0.931]
RE Model of subgroup (Q = 1231.27 , df = 10 , p < 0.01 ; =995 %) ’ 0.659[0.517, 0.788]
Prediction Model [0.188, 0.985]
North America

Calo etal., 2017 1255 360 -] 0.287 [0.262, 0.312]
Litton et al., 2011 403 150 —=— 0.372[0.326, 0.420]
Cheruvu etal., 2017 21467 8751 L] 0.408 [0.401, 0.414]
Moss et al., 2015 412 177 f—q 0.430 [0.382, 0.478]
Clark etal., 2016 734 318 e 0.433 [0.398, 0.469]
Askelson et al., 2010 217 104 0.479 [0.413, 0.546]
McRee etal., 2013 506 254 0.502 [0.458, 0.545]
Dempsey etal., 2011 1178 601 ] 0.510[0.482, 0.539]
Mansfield et al., 2018 1037 585 b 0.564 [0.534, 0.594]
Pourat et al., 2012 4896 2766 |- 0.565 [0.551, 0.579]
Fang etal., 2010 1383 795 f—-—] 0.575 [0.549, 0.601]
Guerry etal., 2011 387 240 —=—] 0.620 [0.571, 0.668]
Kadis et al., 2011 496 332 0.669 [0.627, 0.710]
Hopenhayn et al., 2007 626 423 0.676[0.639,0.712]
Ogilvie et al., 2008 1381 936 |_._| 0.678 [0.653, 0.702]
Constantine et al., 2007 522 392 f—u— 0.751[0.713,0.787]
Laietal,, 2013 804 606 —m—f 0.754 [0.723, 0.783]
Bernat et al., 2009 1504 1302 }_.—| 0.866 [0.848, 0.882]
RE Model of subgroup (Q = 2874.67 , df = 17 ,p <0.01 ; = 99.4 %) ‘ 0.567 [0.493, 0.640]
Prediction Model [0.258, 0.85]
Oceania

Rose etal., 2012 769 515 f—a— 0.670 [0.636, 0.702]

South America

Arrossi etal., 2012 100 74 b 0.740 [0.650, 0.821]

[ T T T 1
0.000 0.250 0.500 0.750 1.000

Acceptance Rate

Fig. 3 Forest plot for HPV vaccine acceptance rates among parents by world regions showing individual study estimates as well as pooled estimates (ran-
dom-effects models) (n=62). Cl=Confidence interval; df=Degrees of freedom; Events=The number of parents/guardians in each study who reported
acceptance of the HPV vaccine for their children; I = I-squared statistic, indicating the percentage of variation due to heterogeneity; p<0.01 =p-value,
indicating statistical significance; Q=Cochran’s Q statistic for heterogeneity; RE Model=Random-effects model; Total=The total number of parents/
guardians in each study included in the meta-analysis
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Study Total Events Acceptance Rate [95% CI]
Parents and children
Wang L.D-L. etal., 2015 368 104 —a— 0.283 [0.238, 0.330]
Calo et al., 2017 1255 360 = 0.287 [0.262, 0.312]
Borena et al., 2016 148 48 s 0.324 [0.252, 0.402]
Litton et al., 2011 408 150 —— 0.372[0.326, 0.420
Songthap et al., 2012 648 290 —a— 0.448 [0.409, 0.486]
Wang Z. et al., 2018 296 167 [ —— 0.564 [0.507, 0.620]
Mohd Sopian et al., 2018 280 175 | ——— 0.625 [0.568, 0.681
Dahlstrom et al., 2010 13840 8691 L) 0.628 [0.620, 0.636]
Shibli et al., 2019 313 206 —a— 0.658 [0.605, 0.710]
Ezatetal., 2013 155 116 P 0.748[0.677, 0.813]
Oh etal., 2010 1000 751 = 0.751 [0.724, 0.777]
Dairo et al., 2016 612 466 —a— 0.761[0.727, 0.794]
Marshall et al., 2007 601 462 b—a— 0.769 [0.734, 0.802]
Brabin et al., 2006 317 257 —=— 0.811[0.766, 0.852]
Ganczak et al., 2018 450 383 —a— 0.851[0.817, 0.882]
Woodhall et al., 2007 727 622 —=— 0.856 [0.829, 0.880]
Bernat et al., 2009 1504 1302 = 0.866 [0.848, 0.882]
RE Model of subgroup (Q = 2087.08 , df = 16 , p < 0.01 ; I> = 99.4 %) e 0.633[0.529, 0.731]
Prediction Model [0.21, 0.958 ]
Parents and daughters
Voidazan et al., 2016 918 327 —=— 0.356 [0.326, 0.387]
Humnesa et al., 2022 619 249 —=— 0.402 [0.364, 0.441]
Cheruvu et al., 2017 21467 8751 L] 0.408 [0.401, 0.414]
Mansfield et al., 2018 1037 585 —a— 0.564 [0.534, 0.594]
Pourat et al., 2012 4896 2766 5 3 0.565 [0.551, 0.579]
Fang et al., 2010 1383 795 = 0.575 [0.549, 0.601]
M’Imunya et al., 2011 332 193 [ — 1 0.581[0.528, 0.634]
Guerry et al., 2011 387 240 e 0.620 [0.571, 0.668]
Rose et al., 2012 769 515 —a— 0.670 [0.636, 0.702]
Madhivanan et al., 2014 778 556 —=— 0.715[0.682, 0.746]
Rabiu et al., 2020 318 229 —a— 0.720 [0.670, 0.768]
Selmouni et al., 2015 1312 956 = 0.729[0.704, 0.752]
Constantine et al., 2007 522 392 —=— 0.751[0.713, 0.787]
Laietal., 2013 804 606 = 0.754[0.723, 0.783]
Aragaw et al., 2023 721 570 —a— 0.791[0.760, 0.819]
Destaw et al., 2021 502 399 —=— 0.795 [0.758, 0.829]
Degarege et al., 2018 831 664 = 0.799 [0.771, 0.826]
Alene et al., 2020 899 731 = 0.813[0.787, 0.838]
Larebo et al., 2022 530 450 —=— 0.849[0.817, 0.878]
Morhason-Bello et al., 2015 1002 888 = 0.886 [0.866, 0.905]
Oddsson et al., 2016 583 530 —-— 0.909 [0.884, 0.931]
Dereje et al., 2021 422 398 = 0.943[0.919, 0.963]
RE Model of subgroup (Q = 5122.35 , df =21 ,p < 0.01 ; > =99.5 %) e 0.703[0.629, 0.771]
Prediction Model [0.341, 0.958 ]
Parents and sons
Huon et al., 2020 127 48 e 0.378 [0.296, 0.464]
Moss et al., 2015 412 177 —a— 0.430 [0.382, 0.478]
Clark et al., 2016 734 318 —a—o{ 0.433[0.398, 0.469]
Nguyen et al., 2022 785 386 0.492 [0.457, 0.527]
McRee et al., 2013 506 254 0.502 [0.458, 0.545]
Dempsey et al., 2011 1178 601 = 0.510[0.482, 0.539]
Ogilvie et al., 2008 1381 936 i 0.678 [0.653, 0.702]
Bianco et al., 2014 566 402 —a— 0.710[0.672, 0.747]
Muhwezi et al., 2014 870 681 = 0.783 [0.755, 0.810]
Mortensen et al., 2010 450 360 —a— 0.800 [0.762, 0.836]
RE Model of subgroup (Q = 545.73 , df =9 ,p <0.01 ; I> = 98.6 %) e — 0.577 [0.477, 0.675]
Prediction Model [0.257, 0.865]
Mothers and daughters
van Keulen et al., 2013 952 428 = 0.450 [0.418, 0.481]
Askelson et al., 2010 217 104 e 0.479[0.413, 0.546]
Lin etal., 2019 5799 3842 3 3l 0.663 [0.650, 0.675]
Kadis et al., 2011 496 332 0.669 [0.627, 0.710]
Hopenhayn et al., 2007 626 423 0.676 [0.639, 0.712]
Lin et al., 2020 5702 4213 53l 0.739[0.727, 0.750]
Arrossi et al., 2012 100 74 — | 0.740 [0.650, 0.821]
Kruiroongroj et al., 2014 758 564 —=— 0.744[0.712, 0.774]
Sinshaw et al., 2022 601 465 —=— 0.774[0.739, 0.806]
Ezenwa et al., 2013 290 248 —= 0.855 [0.812, 0.893]
Vermandere et al., 2014 287 253 ] 0.882 [0.842, 0.916]
Azuogu et al., 2019 267 238 —=— 0.891 [0.851, 0.92
Ndejjo et al., 2017 900 813 [ 0.903 [0.883, 0.922]
RE Model of subgroup (Q = 808.9 , df =12, p < 0.01 ; 1> = 99.1 %) e 0.739 [0.657, 0.813]
Prediction Model [0.418, 0.959 ]
I T T T 1
0.000 0.250 0.500 0.750 1.000

Acceptance Rate

Fig. 4 Forest plot for HPV vaccine acceptance rates among parent/children’s subgroups showing individual study estimates as well pooled estimates
(random-effects models) (n=62). Cl=Confidence interval; df = Degrees of freedom; Events=The number of parents/guardians in each study who report-
ed acceptance of the HPV vaccine for their children; I* = I-squared statistic, indicating the percentage of variation due to heterogeneity; p < 0.01 = p-value,
indicating statistical significance; Q=Cochran’s Q statistic for heterogeneity; RE Model=Random-effects model; Total=The total number of parents/

guardians in each study included in the meta-analysis

24.7 to 91.4% of parents [49-51]. In studies from North
America (USA; n=1) and Oceania (New Zealand; n=1)
the proportions were higher, with 95.8% and 92.6% of
parents, respectively, recognizing this benefit [52, 53].
In contrast, South America (Brazil; n=1) had the lowest
reported proportion, with only 10.0% of parents acknowl-
edging cancer protection as a benefit [54].

Benefit 2: Recommendation by a pediatrician or family
physician

Recommendations by a paediatrician or family physi-
cian were most frequently reported as a benefit in studies
from North America (USA; n=3), where the proportion
ranged from 22.0 to 77.0%, indicating strong influence
from healthcare providers [52, 55, 56]. In Asia (India;
n=1), a high proportion of 81.2% of parents consid-
ered healthcare recommendations a benefit, whereas in
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Table 2 Descriptive analysis of seven parental barriers and benefits to HPV vaccinations reported for 43 studies

Barriers and benefits of HPV vaccination by population group, reported for 43 studies (seven perceived benefits and barriers)

Africa (n=12) Asia (n=6) Australia (n = 1)

Europe (n =11)

North America (n = 10) Oceania (n = 1) South America (n = 2)

% (reference) % (reference) % (reference) % (reference)

% (reference) % (reference) % (reference)

Benefit 1: Desire to protect their children against cancer

40.4% Humnesa etal. 2021 @ 91.4% Madhivanan etal. 2014 @ - - 6.0%
77.0% Sinshaw et al. 2022 99 82.3% Degarege etal. 2018 @
247%  Alaamrietal. 2023 9

Dahistrom etal. 2010 95 95.8%
67.0% Mortensen etal. 2010 &
457% Bianco etal. 2014 &

Guerry etal. 2011 ¢ 926% Roseetal. 20129  10.0% Mendes Lobo etal. 2018 95

Benefit 2: ion by a or family
81.2% Degarege etal. 2018 @ - - 17.9% Bianco etal. 2014 3 22.0% Reiter etal. 2009 @
75.0% Guerryetal. 2011 @
77.0% VanWormer etal. 2017 93
Barrier 1: about vaccine
25% Ezenwaetal 2013 99 755% Madhivananetal. 2014 9 5.0% Marshalletal. 2007 93 58.2% Brabin etal. 2006 93 13.0% Guerry etal. 2011 @
25.6% Sinshaw etal. 2022 99 810% Degarege etal 2018 9 794% Dahlstrom etal. 2010 & 15.0% Litton etal. 2011° 93
21.1% Aragaw etal. 2023 23 31.6% Bianco etal. 2014 & 0.3% Hirth et al. 2019° 93

8.1%  Borenaetal 2016 &
49.2% Della Polla et al. 2020 98

Barrier 2: Concerned about the adverse effects of the HPV vaccine

41.7% Vermandere etal. 2014 99 0.8% Ohetal 2010° ¢ 66.4% Marshalletal. 2007 93 91.6% Dahlistrom etal. 2010 98 9.5% Litton etal. 2011° Q& - - 61.0% Mendes Lobao etal. 2018 98
6.0%  Morhason-Bello etal. 2015 93 5.2%  Ohetal 2010°3 87.5% Gefenaite etal. 2012 29 39.0% O'Learyetal. 2018 ¢

25.6% Dairo etal. 2016 93 289% Songthap etal. 2012 93 302% Borena et al. 2016 93

30%  Azuoguetal 2019 29 316% Madhivanan etal. 2014 @ 26.5% Voidédzan et al. 2016 ¢

17.8% Dereje etal. 2021 @ 76.0% Degarege etal. 2018 @ 43.1% Ganczak etal. 2018 93

50.6% Humnesa etal. 2021 @ 56.9%  Shibli etal. 2019 93 41.8% Della Polla et al. 2020 2

1.9%  Larebo etal. 2022 ¢ 18.8%  Alaamri etal. 2023 @

76%  Mihretie etal. 2022 93
524%  Sinshaw etal. 2022 99
72.9% Aragaw etal. 2023 93

Barrier 3: Belief that vaccination will encourage sexual activity (will lead to promiscuity)

6.4% Ezenwaetal 2013 99 546% Songthap etal. 201293 4.9%  Marshalletal. 2007 93 11.3% Brabin etal. 2006 93 06%  Reter etal. 2010 & 88%  Roseetal. 2012 9
9.9%  Morhason-Bello etal. 2015 93 18.5%  Madhivanan etal. 2014 9 420% Woodhalletal. 2007 93 34.7% Guerry etal. 2011 ¢

453%  Sinshaw etal. 2022 99 834% Degarege etal. 2018 9 211% Gefenaite etal. 201299  04% Hirth etal. 2019° 93

5.1%  Aragaw etal. 2023 98 206% Bianco etal. 2014 3

11.0% Oddsson etal. 2016 ¢
343% Ganczak etal. 2018 93

Barrier 4: Lack of reccommendations

56.8% Aragaw etal. 2023 93 E B E E 14.0%

Mortensen et al. 2010 & 8.8%
54%  Borenaetal 2016 98 59.6%

Fang etal. 2010 ¢ B B 16.1% Arrossi etal. 2012 99
Guerry etal. 2011 @
14.0%  Gikey etal. 2012°Q
27.0% Gikey etal. 2012°3
162% Hirth etal. 2019°93

Barrier 5: Lack of knowledge

51.5% Ezenwaetal 2013 @9 73.8%
13.9% Vermandere etal. 2014 99 10.0%
3.7%  Morhason-Bello etal. 2015 2&

42.2% Dairo etal. 2016 28

448% Alene etal 2020 ¢

15.2% Mihretie et al. 2022 98

Madhivanan etal. 2014 ¢ - - 70.0%
Alaamri et al. 2023 ¢ 22.7%

Mortensen et al. 2010 & 22.0%
Borena et al. 2016 93 65.5%

Gotlieb etal. 2009 9
Guerry etal. 2011 ¢
15.6%  Hirth etal. 2019° 98

@ = Parents and daughters

& = Parents and sons

Q3 = Parents and children

Q@9 = Mothers and daughters
@ Mentioned by intenders

® Mentioned by non-intenders

“Oh et al. 2010 and Gilkey et al. 2012 provided valid percentage values for parents of daughters and parents of sons

Europe (Italy; n=1), only 17.9% of parents shared this
view [47, 50].

Barrier 1: Concerned about vaccine effectiveness

Parental concern about vaccine effectiveness varied sig-
nificantly in European studies (England, Italy, Poland,
Romania, Sweden; n=5). Most studies (England, Italy,
Sweden; n=4) reported moderate rates, ranging from
31.6 to 79.4% [46, 47, 57, 58]. In contrast, studies from
North America (USA; n=3) and Africa (Ethiopia, Nige-
ria; n=3) showed generally low concern, with rates
from 0.3 to 15.0% in North America [52, 59, 60] and
2.5 to 25.6% in Africa [45, 61, 62]. In Asian studies (India;

n=2), the concern was much higher, ranging from 75.5
to 81.0% [50, 51]. In Australia (z=1), the concern was
very low, with only 5.0% of the parents expressing doubts
about vaccine efficacy [63].

Barrier 2: Concerned about the adverse effects of the HPV
vaccine

Concern about the adverse effects of the HPV vaccine
was most frequently reported in studies from Africa
(Ethiopia, Kenya, Nigeria; n=10), with a wide range of
perceptions: six studies indicated lower levels of concern,
ranging from 1.9 to 25.6% [28, 64—68], while four studies
reported moderate levels, ranging from 41.7 to 72.9% [44,
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45, 62, 69]. In Asia (India, Israel, Korea, Saudi Arabia,
Thailand; n=6), perceptions also varied, with three stud-
ies reporting low concern, ranging from 0.8 to 28.9% [49,
70, 71], and three indicating moderate concern, ranging
from 31.6 to 76.0% [50, 51, 72]. In studies from Europe
(Austria, Italy, Netherlands, Poland, Romania, Sweden;
n=6), parents reported the highest perceived concern
on adverse effects, with proportions ranging from 26.5 to
91.6% [25, 46, 57, 73—75]. In North America (USA; n=2),
the concern ranged from 9.5 to 39% [60, 76]. In Australia
(n=1) and South America (Brazil; n=1), the perceived
concern were moderate, at 66.4% and 61.0%, respectively
[54, 63].

Barrier 3: Belief that vaccination will encourage sexual
activity (will lead to promiscuity)

The belief that HPV vaccinations might lead to unpro-
tected sex was most prevalent in European studies (Eng-
land, Finland, Iceland, Italy, Netherlands, Poland; n=6),
with proportions ranging from 11.0 to 42.0% [25, 47, 58,
75, 77, 78]. The concern varied more widely in North
American studies (USA; n=3), from 0.4 to 34.7% [52,
59, 79]. This belief was generally less common in stud-
ies from Africa (Ethiopia, 371 Nigeria; n=4), with three
studies reporting proportions between 6.4 and 9.9% [61,
62, 66]. In Asian studies (India, Thailand; »=3), concern
was more pronounced, ranging from 18.5 to 83.4% [50,
51, 71]. In contrast, Australia (#=1) and Oceania (New
Zealand; n=1) reported the lowest concern, with 4.9%
and 8.8% respectively [53, 63].

Barrier 4: Lack of recommendations

Lack of recommendations was most frequently reported
as a parental barrier in studies from North America
(USA; n=4), where the proportions ranged from 8.8 to
59.6%, indicating significant variation in its influence on
vaccination decisions [52, 59, 80, 81]. In European stud-
ies (Austria, Denmark; n=2), the range was narrower and
lower, from 5.4 to 14.0%, suggesting a more consistent but
still notable barrier [48, 74]. In Africa (Ethiopia; n=1), a
moderate proportion of 56.8% of parents reported lack
of recommendations as a significant barrier, whereas in
South America (Argentina; n=1), the proportion was
lower at 16.1% [62, 82].

Barrier 5: Lack of knowledge

Lack of knowledge was most frequently reported as a
parental barrier in studies from Africa (Ethiopia, Kenya,
Nigeria; n=6), with proportions ranging from 3.7 to
51.5% [61, 66—69, 83]. In North American studies (USA;
n=3), 15.6 to 65.5% of parents reported insufficient
knowledge as influencing their decision not to vaccinate
their children [52, 59, 84]. In Asian studies (India, Saudi
Arabia; n=2), this reason was cited by 10.0 to 73.8% of
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parents [49, 51]. In studies from Europe (Austria, Den-
mark; n=2), 22.7 to 70.0% of parents decided against vac-
cination due to lack of knowledge [48, 74].

Parental knowledge of HPV and HPV vaccinations

Parental knowledge of HPV and HPV vaccination was
assessed as the proportion of the responses to five key
HPV-related questions from 52 studies conducted in
Africa (n=15), Asia (n=11), Europe (n=10), North
America (n=12), Oceania (#=2) and South America
(n=2) (Table 3).

In total, 46,905 parents aged 18 to >70 years answered
one or several HPV-related questions. Five studies
received a study quality rating of “very good’, 18 studies
were “good’, 28 studies were “satisfactory’, and one study
was “unsatisfactory”.

The proportion of parental knowledge level across
the 52 studies varied widely according to the questions
asked (6.5 to 100%), with 19 studies demonstrating high
knowledge levels (=80%), 18 studies indicating moderate
knowledge levels, and 15 studies showing low knowledge
levels (<30%).

Knowledge about HPV was most frequently assessed
(n=36), with the highest proportions observed among
parents of daughters in a study from North America
and the lowest among parents and children in a Euro-
pean study. Following this, awareness that cervical can-
cer is related to HPV infection was also widely reported
(n=25), with the highest proportion found among par-
ents of daughters in a study from North America and the
lowest in an Asian study among parents of sons.

Knowledge question 1: Aware of HPV

Parental awareness of HPV was highest in North Ameri-
can studies (Canada, USA; n=9), ranging from 59.7 to
100% [52, 80, 84—90], reflecting consistently high aware-
ness across the region. In studies from Africa (Ethio-
pia, Kenya, Morocco, Nigeria; n=8), awareness varied
widely from 10.5 to 88.1%, with higher levels in studies
from 2020 onward [44, 61, 64, 65, 68, 83, 91, 92]. Asian
studies (China, India, Malaysia, Saudi Arabia, Thailand,
Vietnam; n=8) showed similar variation, with rates from
26.5 to 81.2% [49, 50, 71, 72, 93-96]. In European studies
(Austria, England, Finland, Italy, Poland, Romania, Spain;
n=8), the responses varied from 11.0% to 94.4 [25, 57, 58,
73, 74, 78, 97, 98]. In studies from Oceania (New Zea-
land, Republic of Fiji; n=2), awareness was 10.2 to 59.0%
[53, 99], and in South America (Brazil; n=1), it was 55.0%
[54].

Knowledge question 2: Aware of the HPV vaccine

Parental awareness of the HPV vaccine was highest in
European studies (Italy, Poland, Spain; n=3), ranging
from 61.4 to 92.1% [57, 97, 98], showing consistently
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Table 3 Descriptive analysis of parental knowledge level to HPV vaccinations reported for 52 studies

Knowledge about HPV vaccination and HPV by study region, reported for 52 studies

Africa (n =15) Asia (n=11)" Australia (n =0)

Europe (n=10)

North America (n = 12) Oceania (n=2) South America (n = 2)

% (reference) % (reference) % (reference) % (reference)

% (reference) % (reference) % (reference)

Knowledge question 1: Aware of HPV

240% Mlmunya etal. 2011 ¢ 70.8% Songthap etal. 2012 93 - 11.0%  Brabin etal. 2006 9& 69.8% Hopenhayn etal. 2007 @ 59.0% Roseetal. 2012 9 55.0% Mendes Lobao etal. 2018 93
27.9% Ezenwaetal 2013 Q9 54.2% Ezatetal. 2013 28 79.0% Woodhall et al. 2007 23 72.6% Ogilvie etal. 2008 & 10.2% La Vincente etal. 2015 ¢
15.6%  Selmouni et al. 2015 ¢ 78.8% Degarege etal. 2018 ¢ 85.4% Borena etal. 2016 9& 80.8% Bernat etal. 2009 23
10.5% Dairo etal. 201628 42.3% Linetal. 2019 99 85.8% Voiddzan et al. 2016 9 78.0% Gottlieb et al. 2009 ¢
42.8% Azuogu etal. 2019 9¢ 81.2%  Shiblietal. 2019 23 55.3% Ganczak etal. 2018 97 88.0% Allen etal. 2010 ¢
552% Alene etal. 2020 ¢ 42.0% Linetal 2020 99 94.4% Della Polla etal. 2020 93 59.7% Fangetal. 2010 ¢
52.8% Humnesaetal 2021 @ 26.5% Nguyen etal. 2022 ¢ 90.7% Lopez etal. 2022 93 72.4% Guerry etal. 2011 ¢
88.1% Larebo etal. 2022 ¢ 68.0% Alaamrietal. 2023 2 74.2% Sobierajskietal. 2023 93  81.0% Sadigh etal. 2012 99
100% Laietal 2013 9

Knowledge question 2: Aware of the HPV vaccine
19.7% Ezenwaetal. 2013 2% 51.0% Ezatetal. 2013 28 - 73.6% Della Polla etal. 2020 93 65.0% Allen etal. 2010 ¢ - - 36.5% Arrossietal. 2012 ¢
60.9% Muhwezietal 2014 ¢ 21.0% Linetal. 2019 99 921% Lopezetal. 2022 93 59.8% Fangetal 2010 9 89.0% Mendes Lob&o etal. 201893
6.5%  Dairo etal. 2016 9& 84.0%  Shiblietal. 2019 23 61.4% Sobierajskietal. 2023 93  53.1% Guerry etal. 2011 ©
73.0% Dereje etal. 2021 ¢ 20.5% Linetal. 2020 92 63.0% Pouratetal 2012 ¢
546% Humnesa et al. 2021 ¢ 84.0% Sadighetal 2012 99
84.9% Larebo etal. 2022 ¢
48.7% Mihretie etal. 2022 9&
732% Sinshaw et al. 2022 29
Knowledge question 3: Aware that HPV is sexually transmitted
74.1% Ezenwaetal 2013 99 88.2% Songthap etal. 2012 2& - 89.7% Bianco etal. 2014 & 74.2% Ogilvie et al. 2008 & 56.7% Rose etal. 2012 @ 92.0% Mendes Lobzo etal. 2018 &
79.4% Muhwezietal. 2014 @ 59.7%  Kruiroongroj etal. 2014 @2 31.3% Ganczak etal. 2018 9 81.0% Laietal 2013 ¢
35.9% Rabiu etal. 2020 2 32.8% Mohd Sopian etal. 2018 24 84.2% Della Polla et al. 2020 93
9.0% Dereje etal. 2021 ¢ 71.0% Linetal. 2019 99 89.2% Lopezetal 2022 9J
50.4% Humnesaetal. 2021 @ 62.0% Shiblietal. 2019 &
57.9% Larebo etal. 2022 9 69.6% Linetal. 2020 99
37.2% Mihretie etal. 2022 23 18.3%  Nguyen etal. 2022 @
33.6% Sinshaw et al. 2022 99
Knowledge question 4: Aware that cervical cancer is related to HPV infection
11.0% MImunyaetal. 2011 ¢ 19.0% Ohetal.2010° 9 23.8% Borenaetal 2016 23 43.0% Litton etal. 2011° 93 51.4% Rose etal. 2012 ¢ 86.0% Mendes Lobao etal. 201823
63.9%  Dairo etal. 2016 &' 75%  Ohetal. 2010° 3 30.5% Oddsson etal. 2016 ¢ 95.0% Laietal. 2013 ¢
11.0% Dereje etal. 2021 ¢ 87.3% Songthap etal. 2012 23 36.2% Ganczak etal. 2018 93
50.7% Humnesa et al. 2021 ¢ 55.5% Ezatetal 2013 @& 73.7% Lopezetal 2022 93
73.0% Lareboetal. 2022 ¢ 49.2%  Kruiroongroj et al. 2014 ¢
321% Mihretie et al. 2022 Q& 85.0% Mohd Sopian et al. 2018 93
29.8% Sinshaw etal. 2022 Q¢ 55.1% Linetal 2019 99

73.8%  Shiblietal. 2019 23

53.1% Lin etal. 2020 99

19.9% Nguyen etal. 2022 9

62.3% Alaamrietal. 2023
Knowledge question 5: Aware that the HPV vaccine prevents cervical cancer
81.5% Ezenwaetal. 2013 99 31.8% Mohd Sopian etal. 2018 3 71.4% Bianco etal. 2014 & 93.0% Laietal. 2013 @ 66.6% Rose etal. 2012 @ 65.0% Mendes Lobzo etal. 201893
60.9% Muhwezi etal. 2014 9 57.5% Linetal 2019 99 754% O'Leary etal. 2018 ¢
92.4%  Morhason-Bello etal. 2015 93 75.4%  Shiblietal. 2019 93
93.6% Ndejio etal. 2017 29 56.2% Linetal. 2020 9¢
23.6% Rabiu et al. 2020 ¢ 652%  Alaamrietal. 2023 ¢

84.4% Dereje etal. 2021 9
44.7% Humnesa etal. 2021 @
81.9% Larebo etal. 2022 9
59.4% Mihretie etal. 2022 93
71.4% Sinshaw et al. 2022 22

Q = Parents and daughters

& = Parents and sons

Q38 = Parents and children
QQ = Mothers and daughters

@0h et al. 2010 provided valid percentage values for parents of daughters and parents of sons

® Mentioned by intenders

strong knowledge across the region. North American
studies (USA, n=5) also has high awareness, between
53.1 and 84.0% [52, 80, 88, 89, 100]. South American
studies (Argentina, Brazil; n=2) showed more variation,
with levels from 36.5 to 89.0% [54, 82]. In contrast, stud-
ies from Africa (Ethiopia, Nigeria, Uganda; n=8) exhib-
its significant variation, with awareness ranging from
6.5 to 84.9% [28, 44, 45, 61, 64, 67, 68, 101], indicating
lower knowledge in some regions. Asian studies (China,
Israel, Malaysia; n=4) also varied widely, with awareness
ranging from 20.5 to 84.0% [72, 93-95]. This highlights

greater variability in awareness in Africa and Asia com-
pared to the consistently high levels in Europe and North
America.

Knowledge question 3: Aware that HPV is sexually
transmitted

Parental awareness that HPV is sexually transmitted
was most consistent in North American studies (Can-
ada, USA; n=2), with levels ranging from 74.2 to 81.0%
[86, 90]. European studies (Italy, Poland, Spain; n=4)
showed a broader range of awareness, from 31.3 to
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89.7%, indicating varying levels of knowledge across the
region [25, 47, 57, 97]. In studies from Asia (China, Israel,
Malaysia, Thailand, Vietnam; n="7), awareness varies sig-
nificantly, from low to high, with levels between 18.3 and
88.2%, highlighting considerable differences across coun-
tries [71, 72, 94-96, 102, 103]. African studies (Ethiopia,
Nigeria, Uganda; n=8) had the widest range, from 9.0 to
79.4%, showing substantial variability in understanding
across the region [28, 44, 45, 61, 64, 67, 101, 104]. Ocea-
nia (New Zealand; n=1) reports moderate awareness at
56.7% [53], while South America (Brazil; n=1) demon-
strates high awareness at 92.0% [54].

Knowledge question 4: Aware that cervical cancer is related
to HPV infection

Parental awareness of the link between HPV and cervi-
cal cancer is highest and most consistent in studies from
North America (USA; n=2), ranging from 43.0 to 95.0%
[60, 90]. European studies (Austria, Iceland, Poland,
Spain; n=4) showed a range of awareness from low to
moderate, spanning from 23.8 to 73.7% [25, 74, 77, 97].
Asian studies (China, Israel, Korea, Malaysia, Saudi Ara-
bia, Thailand, Vietnam; #=10) exhibited the widest vari-
ability, with awareness ranging from 7.5 to 87.3% [49,
70-72, 93-96, 102, 103]. Similarly, studies from Africa
(Ethiopia, Kenya, Nigeria; n=7) showed variability, with
ranges from 11.0 to 73.0% [28, 44, 45, 64, 67, 68, 91]. Oce-
ania (New Zealand; n=1) reports moderate awareness at
51.4% [53], and South America (Brazil; n=1) shows high
awareness at 86.0% [54].

Knowledge question 5: Aware that the HPV vaccine prevents
cervical cancer

In African studies (Ethiopia, Nigeria, Uganda; n=10),
parental awareness that HPV vaccines prevent cervical
cancer ranged from 23.6 to 93.6%, showing significant
regional differences [28, 44, 45, 61, 64, 66, 67, 101, 104,
105]. In studies from Asia (China, Israel, Malaysia, Saudi
Arabia; n=5), awareness was more consistent, ranging
from 31.8 to 75.4% [49, 72, 94, 95, 103]. North American
studies (USA; n=2) showed higher awareness levels at
75.4 to 93.0% [76, 90]. Europe (n=1; Italy), Oceania (n=1;
New Zealand), and South America (n=1; Brazil) had sim-
ilar levels of 71.4%, 66.6%, and 65.0%, respectively [47, 53,
54].

Discussion

This systematic literature review and meta-analysis sum-
marized the global evidence on parental acceptance, atti-
tudes, and knowledge regarding HPV vaccinations.

Parental acceptance of HPV vaccinations
Parents in the 86 included studies, totaling 251,880, gen-
erally supported HPV vaccinations for their children;
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however, the HPV vaccine acceptance showed a high
variation (12 to 97.5%). The acceptance of HPV vaccina-
tions among parents was higher for daughters than for
sons, and mothers were more likely to get their daugh-
ters vaccinated. This might be explained by insufficient
knowledge of the parents on the vaccine’s benefits for
male children and adolescents and a perception of the
vaccine as a preventative measure against cervical can-
cer. Sociocultural norms and targeted public health cam-
paigns may also play a role.

The parents who were asked about their intention to
vaccinate their children had higher acceptance rates
than those whose children had received at least one dose
of the HPV vaccine. No study characteristic that could
explain the variation in the acceptance rates was identi-
fied. Higher acceptance rates in intention-based studies
may reflect a general willingness but highlight barriers in
translating intent into action, such as logistical challenges
and lack of recommendations from healthcare providers.

The acceptance rates for HPV vaccinations in the
cohort studies were significantly lower (5.0 to 36.8%)
compared to the broader acceptance proportions
reported in cross-sectional studies. The lower acceptance
rates in these cohort studies, particularly in those that
applied the Precaution Adoption Process Model (PAPM),
were attributed to their specific focus on parents who
had knowledge about the HPV vaccine but still remained
hesitant [106, 107].

The meta-analysis showed that acceptance rates var-
ied widely across the 62 studies (28.3 to 94.3%) over the
years. The subgroup analysis revealed geographical varia-
tions in pooled parental HPV vaccine acceptance rates,
with the highest rate observed in Africa and the lowest
in North America. This is consistent with the results of
other studies, which reported high parental acceptance
rates in sub-Saharan Africa because of the available HPV
vaccination programs and delivery vaccination strate-
gies [108, 109]. In America, a moderate level of parental
intent to have their children vaccinated against HPV was
observed. Higher vaccination rates were reported when
a healthcare provider recommended HPV vaccination to
parents [110-114].

The geographical differences could be explained, poten-
tially due to cultural and health political aspects, on the
acceptance rates. Health policies, such as publicly funded
national HPV vaccination programs, may enhance HPV
acceptance rates. Nonetheless, the high HPV vaccine
acceptance rates reported in some studies conducted in
Africa or Asia are in contrast to the absence of such poli-
cies in these regions [115]. Another geographical factor
could be cultural and socioeconomic aspects and atti-
tudes toward vaccination in general. A recent study has
demonstrated that low- and middle-income countries
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show a high acceptance rate of 80.0% for Covid-19 vac-
cines, whereas, in the USA, it was only 65.0% [116].

It is possible that these differences between low-/mid-
dle- and high-income countries are because individuals
in high-income countries are more frequently exposed to
public information regarding vaccines, safety concerns,
side effects, and vaccine-related mortality. Additionally,
inhabitants of countries with high availability and easy
access to multiple vaccines may become less interested or
be more skeptical toward vaccination in general because
they may not see the need to receive yet another vacci-
nation and are more exposed to information on vaccine
authorization and safety [117].

The acceptance rate could also be correlated with the
incidence of HPV in a given region, as the understand-
ing and awareness of HPV could be higher if more indi-
viduals are infected. This assumption holds true for the
comparison of America and Europe with comparatively
lower HPV rates and Africa with the highest worldwide
reported HPV rates [118]. Nonetheless, HPV infec-
tion rates in Asia are lower than in North America [119,
120], and therefore the high Asian acceptance rates can-
not be explained by HPV incidence rates in this region.
Moreover, the studies included in the present review
do not allow for the conclusion that incidence rates in a
given region correlate with acceptance rates, and hence,
it remains to be determined to what extent these differ-
ences account for the different acceptance rates.

The perceived benefit of HPV vaccinations in prevent-
ing cancer and genital warts was the most frequently
reported predictor of vaccine acceptance among parents.
This is consistent with the findings of other systematic
reviews, in which the perceived benefit in preventing
cervical cancer not only was rated as the most important
attribute of the HPV vaccine but also was positively asso-
ciated with vaccine acceptance [21, 108]. These reviews
had either a narrow population focus or a narrow geo-
graphic scope, and evidence on whether and how factors
influencing parental HPV vaccine acceptance rates might
differ across settings and populations is limited.

While most parents had a positive attitude toward
HPV vaccinations, the fear of adverse effects was the
most cited reason for vaccine non-acceptance, followed
by doubts regarding the effectiveness and safety of the
vaccine. This highlights the need for effective communi-
cation from health authorities and physicians to address
these specific concerns and prevent parental misconcep-
tions. Additionally, studies have confirmed that parents’
belief that HPV vaccinations encourage unprotected
sexual intercourse or early sexual activity decreases the
likelihood that they will vaccinate their children [121-
127]. According to prior research, concerns about the
impact of the HPV vaccine on sexual behavior in children
are unsubstantiated [128, 129]. Moreover, addressing
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parents’ concerns on the efficacy and safety of the vac-
cine could improve vaccination rates. There appears to
be a large discrepancy between safety study results and
parents’ perception. Providing clear, evidence-based
information and engaging healthcare providers in con-
versations with parents might help bridge this gap [130].

Parental attitudes regarding HPV and HPV vaccinations
Several studies have identified factors, such as the desire
to protect their children against cancer, expectation that
HPV vaccination is safe, and the level of knowledge asso-
ciated with a parent’s acceptance of HPV vaccines and
their intention to vaccinate their children [23-25]. Sup-
port is generally high (74 to 78%) for a vaccine that pro-
tects against genital warts and cervical cancer but varies
widely (12 to 100%), depending on the type of vaccine
used and parents’ ethnicity [131, 132].

In the US, the highest rates of cervical cancer have been
observed among Latin-Americans or African-Americans;
however, vaccination rates are suboptimal in these popu-
lations. For African-Americans, reasons for not getting
their children vaccinated include concerns about the vac-
cine’s efficacy and safety and their perception of a low
infection risk, peer norms, and the perception of discrim-
ination based on their socioeconomic status and their
race [132-134]. For Latinos, vaccine acceptance depends
primarily on the recommendations of their healthcare
provider and the vaccine’s ability to prevent cancer but
also on fears of changes in the daughter’s sexual behavior
and her fertility as well as on individual and interpersonal
reasons [132, 135, 136].

The initiation of HPV vaccinations largely depends on
the parental intent to vaccinate their children, which is
part of overall vaccine compliance. However, one study
on HPV vaccine uptake among adolescents in the USA
reported that factors that motivate parents to complete
(or not complete) the vaccination series might differ, and
the main reason for not intending to complete the HPV
vaccine series once initiated was a lack of a recommen-
dation from a healthcare provider for subsequent doses
[112]. The parents of previously vaccinated children indi-
cated that having their doctors or healthcare authorities
recommend the vaccine increased their likelihood of hav-
ing their child vaccinated against HPV. These results were
consistent with those of previous studies in which prac-
titioner recommendations appeared to be an important
factor for vaccination acceptance [137-142]. The absence
of a practitioner recommendation is an issue contribut-
ing to parental vaccine hesitancy. European studies have
reported that nearly a third of hesitant parents never
received any HPV vaccine recommendations [143]. It
may be concluded that parents seem to trust the rec-
ommendations of their healthcare providers, and a lack
of such recommendations most likely results in parents
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hesitating to vaccinate their children and refusing HPV
vaccinations.

Theoretical models have identified the intention to vac-
cinate as an important construct for vaccine-promoting
interventions [23, 144]. According to the “Increasing vac-
cination model’, vaccination rates may be increased by
three interventions: modification of thoughts and feel-
ings, motivation through social processes, and leveraging
of people’s thoughts and feelings [145]. Good knowledge
regarding HPV and cervical cancer and positive attitudes
toward vaccines have been associated with higher paren-
tal vaccine acceptance and intent to vaccinate [25, 146].
In contrast, barriers to HPV vaccination also affect the
vaccine acceptance rates (defined as the willingness to
be vaccinated) [135, 136]. Among parents, these barriers
include the belief that their child is too young for HPV
vaccination, vaccine-related safety concerns, and lack of
knowledge [20-22, 110].

Parental knowledge of HPV and HPV vaccinations

The knowledge level regarding HPV infection and vac-
cinations varied widely within the population groups. In
most studies, the knowledge level regarding HPV, that
HPV is sexually transmitted, and HPV vaccinations pro-
vide protection against cervical cancer ranged from mod-
erate to high. Several studies have confirmed that parents
often express a need for more information regarding
HPV vaccinations before deciding whether they should
vaccinate their children [140, 147]. A systematic review
has identified that insufficient knowledge levels (ranging
from 67 to 81%) are a major barrier to HPV vaccinations
among parents in Europe [148].

In several studies, parents have reported that they were
unaware of the consequences of HPV or had never heard
of HPV [60, 132, 149, 150]. However, other studies have
indicated that HPV vaccine acceptance increases when
parents are well informed about the benefits and risks
of HPV vaccinations [24, 25]. A higher maternal level of
education has been identified as a significant factor for
increasing the acceptance and consequent uptake of HPV
vaccinations [146, 151-156].

Limitations

A strength of this comprehensive review is that 86 studies
covering an 18-year period (from 2006 to 2023) with pre-
dominantly large sample sizes were included. The main
limitation is the considerable heterogeneity between the
studies, including differences in the study design and
reporting of ethnicity variables. Potential explanations
for the residual heterogeneity include variations in the
populations from whom the study samples were drawn,
different vaccination delivery settings, and selection bias.
Because of the differences in the measurements across
the included studies and among the population groups,
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controlling the inconsistencies was difficult. Further-
more, while all eligible studies contained data on parental
acceptance of HPV vaccination, not all studies included
information on attitudes and knowledge. Although all
studies were selected based on defined inclusion and
exclusion criteria, the analysis was limited to the param-
eters that were reported, potentially affecting the com-
prehensiveness of our findings. We could not derive
comprehensive findings on parental acceptance of HPV
vaccinations for sons and the acceptance of HPV vacci-
nations by fathers separately. Overall, the frequent influ-
ence of small studies, high heterogeneity, wide PIs, and
detected publication bias in certain subgroups under-
scores the need for cautious interpretation, particularly
in cases where the evidence was rated as low or very low
quality.

In summary, our findings highlight the importance of
addressing the factors promoting HPV vaccine accep-
tance among parents and their children and the need
for evidence-based interventions that address the wide-
spread gaps between HPV vaccine recommendations
and actual use [131]. A significant step in advancing
acceptance is increasing parental knowledge on HPV, the
effects of HPV infection, vaccine safety, and the avail-
ability of HPV vaccinations. Specifically targeting those
groups of parents who may not be aware of the impor-
tance of vaccination in preventing cervical cancer and
cancers affecting men, such as parents of sons, could
enhance vaccine acceptance and vaccination rates in the
future. Future vaccination policies should incorporate the
WHO recommendations and consider that a high protec-
tion level is already achieved after one injection, which
may be more achievable in many countries than a vacci-
nation regimen encompassing two shots.

Conclusions

Parents’ acceptance of HPV vaccines for their children
was moderate in the studies included in this review,
with notable variations across world regions. Accep-
tance rates were highest in Africa, likely due to effective
public health campaigns, and lowest in North America,
where safety concerns and logistical barriers were more
prevalent. Some parents, particularly parents of sons,
had limited knowledge on HPV infection and vaccina-
tions, and they were less willing to vaccinate their sons
compared to daughters. This suggests a need for targeted
education and outreach efforts focused on the benefits of
HPV vaccination for boys as well as girls. Given the body
of evidence for the safety and effectiveness of HPV vac-
cinations, public knowledge about HPV infection should
be promoted, including efforts to minimize the existing
barriers to HPV vaccination and to increase vaccination
accessibility and uptake. To counter misinformation and
address safety concerns, national campaigns are required.
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Healthcare providers may support this by informing
parents about the safety and benefits of HPV vaccines.
Improving parental attitudes toward HPV vaccinations is
a key factor for increasing the moderate rates of paren-
tal acceptance of such vaccinations. Coordinated efforts
among healthcare providers, parents, and government
health authorities are urgently required to overcome
the barriers to HPV vaccinations and increase parental
acceptance.
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