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ARTICLE INFO ABSTRACT

Article history: Background: Human papillomavirus (HPV) infection is a major public health concern in Cameroon, where
Received 21 April 2026 cervical cancer remains the second leading cause of cancer-related morbidity and mortality among women.
Accepted 22 April 2026 Despite the availability of effective preventive measures, their uptake remains suboptimal and is influenced

by population-level knowledge and awareness. Aimed to synthesize existing evidence on HPV-related

Keywords: knowledge and its associated factors in Cameroon. Methods: This review included studies assessing
Cameroon knowledge of HPV as a sexually transmitted infection (STI), its causal role in cervical cancer, and overall
Human papillomavirus good HPV knowledge. A comprehensive and systematic search was conducted across PubMed, Scopus,
Meta-analysis Web of Science, Embase, the Cochrane Library, and local online databases. Study quality was appraised

using the Joanna Briggs Institute critical appraisal tool. Pooled prevalence estimates were calculated using
random-effects models (DerSimonian and Laird). Heterogeneity was assessed using the I? statistic and
explored through subgroup analyses. Results: A total of 32 studies involving 13,457 participants were
included. The pooled prevalence of overall good HPV knowledge was 27.4% (95% CI: 7.6—63.2; 7 studies;
n = 3,312), with considerable heterogeneity (1> = 99.3%). Knowledge of HPV as a cause of cervical cancer
was 27.9% (95% CI: 15.8-44.4; 26 studies; n = 8,688), while knowledge of HPV as an STI was 47.1%
(95% CI: 31.4-63.5; 18 studies; n = 9,040). Healthcare workers demonstrated the highest levels of
knowledge (80.2% for HPV as an STI; 78.7% for HPV as a cause of cervical cancer), whereas students
(43.4% and 10.2%, respectively) and women from the general population (30.6% and 19.9%, respectively)
showed substantially lower levels. Factors associated with poor knowledge included Christian affiliation
(OR = 1.46; 95% CI: 0.08-26.06) and secondary level education (OR = 1.32; 95% CI: 0.66-2.63), although
these associations were non-significant. Conclusions: This study reveals that, HPV-related knowledge in
Cameroon remains low, particularly regarding the causal link between HPV and cervical cancer. These
findings highlight the urgent need for targeted, context-specific educational interventions and strengthened

public health strategies to improve awareness and uptake of HPV prevention measures.
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1. Introduction

The Human Papillomavirus (HPV) is currently recognized as the most
common existing sexually transmitted infection (STI) worldwide, including
a set of viral species with a considerable potential for oncogenesis !, In this
regard, notably high-risk viral species 16 and 18 are classified as the main
causative agents of cervical cancer, accounting for around 70% of all
existing cervical cancer cases . Although HPVs are a concern from a
global public health point of view, their burden is considerably higher in
low and middle-income countries due to limitations in both primary and
secondary preventive measures such as HPV vaccination, sexual health
education, and cervical cancer screening 2.

The impact of the virus is most severe in Cameroon. Currently, it stands out
as the second most common cancer among women, as well as the second
leading cause of cancer-related mortality .. Statistics indicate that at least
1,500 Cameroonian women are diagnosed with cervical cancer annually,
while close to 1,000 deaths occur each year. This risk is heightened by an
early average age of sexual debut, estimated at about 16.7 years, therefore
increasing the window for exposure to high-risk viral strains [*. Despite the
introduction of a free quadrivalent vaccine to stem its burden into the
National Immunization Program in 2019, uptake remains suboptimal, with
coverage currently estimated around 20% (.

The difference between the availability of life-saving interventions and
their utilization on the ground is deeply entrenched in the socio-cognitive
landscape of the population !, The association between chronic viral
carriage and the emergence of malignancy is often clouded by local myths
and cultural beliefs. In most communities, the causative agent of the disease
is thought to be poor hygiene, deviant behavior, or a form of medical
device-induced damage, rather than a virus ). Even more, local
misconceptions persist among some healthcare staff who are supposed to
provide reliable health information. A study found that close to one-third
of the nursing staff do not consider the virus to be sexually transmitted agent,
and many mistakenly believe the infection is uncommon [,

Social resistance to HPV vaccination and cervical cancer prevention efforts
contributes to the complexity of the issue and spreading of the disease.
Misconceptions about safety of the vaccines and its use as a means of
sterilization make people become apprehensive about the issue [,
Misconceptions prove to be much more convincing than facts. In some
conflict prone rural areas where access to health education is not available
to the public to the same degree, the choice to obtain the preventive method
does not depend solely on distance to the health facilities but rather on the
background and marital status of the person 3],

There have been several studies conducted in different geographical
locations in Cameroon exploring HPV knowledge, attitudes, and
acceptability of HPV vaccine in adolescents, parents, and medical
practitioners “II7IBIO) These studies exhibit considerable methodological
heterogeneity, assess diverse outcomes, and lack national
representativeness, thereby limiting the generalizability of findings
regarding HPV health literacy and its associated social determinants. This
constitutes a critical gap in a country where coverage for both HPV
vaccination and cervical cancer screening remains low. Based on existing
literature, no systematic or scoping review is ongoing or published on this
specific topic in Cameroon. This is an indication that decision-makers in
policy and clinical practice currently lack a comprehensive understanding
of the level of knowledge of HPV and the factors that shape this knowledge.
Consequently, interventions aimed at tackling the spread of HPV have not

been informed by the best available evidence synthesis, given that empirical

studies on this topic had not been synthesized, despite the availability of

7331, The present systematic review and meta-analysis

primary studies !
aim to synthesize the best available evidence on people’s knowledge of
HPV and influential factors to inform better interventions aimed at
improving understanding of HPV amongst community members and health

care professionals.

2. Method

2.1. Study design and protocol registration

This systematic review and meta-analysis were conducted and reported in
accordance with the Preferred Reporting Items for Systematic Reviews and
(PRISMA) guidelines. The
prospectively registered with the International Prospective Register of

Meta-Analyses study protocol was
Systematic Reviews (PROSPERO) under the registration number
CRD420261283152.

2.2. Eligibility Criteria

Inclusion criteria: This review included quantitative, observational studies
conducted before 2025 in Cameroon among adolescents, adults, parents or
caregivers, healthcare workers, vaccinators, or community members.
Interventional studies that measure at least our outcome of interest were
also eligible. To be eligible, the study had to report at least one of the
following domains as an HPV-related knowledge: awareness of HPV as a
sexually transmitted infection, knowledge of the link between HPV and
cervical cancer, and overall level of HPV knowledge. Only studies written
in English or French were included.

Exclusion criteria: Studies conducted outside Cameroon, qualitative studies,
review articles, editorials, commentaries, conference abstracts, and letter to
editor were excluded. Studies lacking sufficient data (full-text) to estimate
these specific prevalences were also disregarded.

Search strategy

2.3. Databases

A comprehensive literature search was conducted in PubMed, Scopus, the
Cochrane Library, Web of Science, Embase, African Journals Online
(AJOL), and Health Sciences and Diseases. Moreover, manual search was
conducted on google scholar. Reference lists of included studies were also
screened to identify additional eligible articles. Screening was performed
independently by two investigators (FZLC and ADT), with any

disagreements resolved through discussion.

2.4. Search terms

Our search strategy utilized Medical Subject Headings (MeSH) and free-
text terms combined with Boolean operators: (“human papillomavirus” OR
HPV OR “cervical cancer”) AND (knowledge OR awareness OR attitude
OR practice) AND (Cameroon OR Cameroonian OR Cameroun). For the
PubMed repository, the specific search string was as follows: ("human
papillomavirus" OR "HPV" OR "cervical cancer") AND ("knowledge" OR
"attitude" OR "awareness" OR ‘"practice") AND ("Cameroon" OR
"Cameroonian" OR "Cameroun"). The final search was conducted on
January 27, 2025. (Supplementary Material 1: Table 1).
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2.5. Data extraction

Data were extracted by two independent investigators (FZLC and CA)
using a standardized form, with discrepancies resolved through consensus
or consultation with a third reviewer (CTA). The extracted variables
comprised study characteristics (author, year of completion, region, setting,
and design), target population, sampling methods, and sample size. To
determine pooled odds ratios, we extracted the number of individuals in
both exposed and unexposed/control groups for each specific predictor of
poor knowledge. The outcomes of interest included knowledge of HPV as
a sexually transmitted infection, awareness of HPV as a cause of cervical

cancer, and overall good HPV knowledge.
2.6. Outcome measurement and operational definition

Our primary outcome was the prevalence of HPV knowledge as a sexually
transmitted infection (STI), defined as the proportion of individuals who
correctly identified or were aware that HPV is an infection transmissible
through sexual intercourse. We also assessed the prevalence of knowledge
of HPV as a cause of cervical cancer, referring to the proportion of
individuals who correctly identified HPV as a risk factor for, or a cause of,
cervical cancer. Our secondary outcome encompassed the prevalence of
overall good knowledge of HPV, representing the proportion of individuals
categorized as having a sufficient level of knowledge by study investigators

based on a series of questions related to HPV.
2.7. Data quality assessment

The risk of bias in the included articles was assessed using the Joana Briggs
Institute critical appraisal checklist . The number of parameters used to
assess the quality of the included manuscript depended on the study design.
For studies reporting prevalence data the items included : (1) sample frame
appropriate to address the target population, (2) study participants sampled
in an appropriate way, (3) sample size adequate, (4) study subjects and the
setting described in detail, (5) data analysis conducted with sufficient
coverage of the identified sample, (6) valid methods used for the

identification of the condition, (7) condition measured in a standard,
reliable way for all participants, (8) appropriate statistical analysis, (9)
response rate adequate, and or low response rate managed appropriately.
Each parameter will be scored as 1 (yes) or 0 (no or unclear). The risk of
bias will be categorized as low: 7-9, moderate: 6-5, or high: 3-0 B8], Two
reviewers independently assess the risk of bias. Disagreement between the
reviewers were resolved by discussion to reach consensus (FZLC, RT) or
consultation with a third reviewer (CTA).

2.8. Statistical analysis and synthesis

The 12 statistic was used to assess heterogeneity between studies. A
DerSimonian and Laird random-effects model was chosen to pool the
estimates, anticipating significant heterogeneity. Generalized linear mixed
models (GLMM), coupled with the logit transformation (PLOGIT), were
employed for their effectiveness in handling meta-analyses of binary data
139, For each study outcome, prevalence estimates and corresponding 95%
confidence intervals (CIs) were calculated.

To explore variability in results, subgroup analyses were performed based
on study timeframe, region, population group, study setting, and sampling
method. Statistical significance was defined as a p-value of <0.05. All
analyses were conducted using the 'meta' package in R version 4.5.2 49,
Additionally, predictors of "good knowledge" of HPV were analyzed to
generate pooled odds ratios (ORs) and their corresponding 95% Cls.

2.9. Publication bias and sensitivity analysis

Publication bias was assessed visually using funnel plots and statistically
through Egger’s or Begg’s tests, provided at least 10 studies were included

41421 A p-value > 0.05 was considered indicative of

in the meta-analysis |
no statistically significant evidence of publication bias. To evaluate the
robustness of the pooled estimates, a sensitivity analysis was performed
using the leave-one-out method (iteratively excluding one study at a time).
Additionally, the Duval and Tweedie trim-and-fill method was employed

to adjust for and further explore the impact of potential publication bias 4,

l Identification of studies via databases and registers

Identification of studies via other methods ]
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C (n=10)

Reference searching (n = 1,154)

Reports not retrieved
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Fig. 1 PRISMA diagram flow from study identification to inclusion in the systematic review and meta-analysis [44]



10

JOURNAL oF PuBLIC HEALTH AND PREVENTIVE MEDICINE (2026) 2:6 007-017

3. Results
3.1. Studies selection

We identified 407 articles through database searches and 2,154 from
additional sources. After removing 21 duplicates, we screened the
remaining titles and abstracts, excluding 340 reports. Of the 96 articles
assessed for eligibility, 32 were ultimately included in the systematic
review and meta-analysis. Specifically, 18 articles were used to assess
prevalence of HPV knowledge as an STI, 26 focused on HPV as a cause of
cervical cancer, and 8 evaluated overall good knowledge levels on HPV in
Cameroon (Fig.1).

3.2. Study characteristics

A total of 32 study involving 13, 457 participants were included in this
systematic review and meta-analysis. Most included studies were cross-
sectional (n = 31; 97%) and were conducted from 2014 to 2020,
corresponding to the HPV vaccination demonstration period in Cameroon
(n=16; 50%). The most frequently studied Cameroonian regions included
the South-West (n = 12; 38%), followed by the Centre (n = 8; 25%), the
North-West (n = 7; 22%), and the Littoral (n = 4; 13%) regions. Included
reports were primarily community-based (n = 16; 50%), followed by
hospital-based (n = 9; 28%), and university/school-based (n = 6; 19%).
Most studies used a non-probabilistic sampling method (n = 22; 69%). The
most common participant types were women from the general population
(n =16; 50%), followed by students (n = 6; 19%), healthcare workers (n =
4; 13%), and parents (n = 3; 9%). The risk of bias as low for most of study
methodologies (n =22; 69%) (Table 1).

Table 1 Synthesis of included study characteristics

Author Region Sampling Type of participant Risk of bias  Sample Prevalence of HPV-related knowledge (%)
method size
HPV as a HPV as acause Good HPV
STI? of CC3 knowledge*
McCarey,2009 [7] Centre Non- Healthcare worker Moderate 401 65.6 100.0 NA
probabilistic
Koanga, 2010 [10] Littoral Probabilistic Student (male and Moderate 1166 19.3 0.0 NA
female)
Wamai,2011 [11] Multi-region Non- Healthcare worker Moderate 76 68.4 90.8 NA
(Centre &  probabilistic
North-West)
Wamai,2011 [4] North-West Non- Parent Low 337 65.0 68.5 NA
probabilistic
Sossauer,2012 [12] Centre Probabilistic Women Low 301 59.1 68.8 46.2
Ekane,2017 [45] South-West Probabilistic Student (male and Low 416 36.8 37.7 NA
female)
Mforteh,2017 [14] North-West Non- Women Low 476 12.8 NA NA
probabilistic
Simo,2017 [46] West Probabilistic Women Moderate 228 2.6 2.6 NA
Nkfusai,2018 [16] South-West Non- Women Low 434 23.0 30.2 NA
probabilistic
Fru,2019 [17] South-West Non- Women Low 131 88.5 25.2 NA
probabilistic
Guenou,2019 [1] Centre Non- Parent Moderate 257 33.1 26.8 NA
probabilistic
Haddison,2020 [9] Centre Non- Healthcare worker Low 24 75.0 79.2 75.0
probabilistic
Sobe,2022 [18] South-West Non- Student (male and Low 414 66.4 NA 1.0
probabilistic female)
Afengwi,2022 [19] Multi-region Probabilistic Student (male and Low 1,263 48.9 100.0 15.3
(North-West, female)
South-West,
Littoral &
Adamawa)
Zeuko'0,2023 [20] South-West Probabilistic Female student Low 500 46.6 34.8 NA
Njoh,2024 [21] Multi-region Non- Healthcare worker Low 1225 95.0 NA NA
probabilistic
Ntonifor,2024 [22] South-West Non-probalistic Parent Low 1,187 229 NA NA
Maidadi, 2019 [23] Centre Non-probalistic Women at reproductive ~ Low 204 34.8 37.3 NA
age
Ayissi, 2011 [8] North-West Non- Adolescent girl Moderate 553 NA 86.8 86.1
probabilistic
Ekane,2013 [13] South-West Probabilistic Women Low 309 NA 233 NA
Kindong,2018 [24] Littoral Probabilistic Women Low 226 NA 4.0 NA
Layu,2018 [25] North-West Probabilistic Women Low 253 NA 22.1 NA



JOURNAL oF PuBLIC HEALTH AND PREVENTIVE MEDICINE (2026) 2:6 007-017

11

Tassang,2021 [26] Far North Non- Women Low 251 NA 15.1 NA
probabilistic

Tassang,2021 [27] South-West Non- ‘Women Low 250 NA 17.2 NA
probabilistic

Dakenyo,2018 [28] West Probabilistic Women at reproductive ~ Low 246 NA 7.7 NA

age

Eta,2021 [29] Littoral Non- Female sex worker Low 384 NA 21.4 NA
probabilistic

Wabo,2018 [30] Centre Non-probalistic Sexually active women  Moderate 523 NA 31.9 NA

Ambori,2020 [31] South-West Non- Women Low 238 NA 41.2 NA
probabilistic

Georges,2016 [32] North-West Non- Women Moderate 307 NA 10.7 NA
probabilistic

Eakin,2018 [33] South-West Non- Female student Moderate 120 NA 75 NA
probabilistic

Crofts,2015 [34] South-West Non- Women Moderate 540 NA NA 15.6
probabilistic

Berner, 2013 [35] Centre Non- Women Low 217 NA NA 332
probabilistic

3.3. Knowledge of human papillomavirus as a sexually transmitted

infection

(12 =99.0%; p < 0.001). Prevalences varied from 2.6% in a hospital-based

study conducted among women in the general population in the West region

in 2017, to 95% in an online study conducted across multiple regions

among healthcare workers in 2024 (Fig. 2).

The pooled prevalence of knowledge of HPV as an STI was 47.1% (95%
CI: 31.4-63.5; 18 studies; n = 9,040), with high heterogeneity across studies

Fig. 1 Forest plot displaying the prevalence of human papillomavirus knowledge as a sexually transmitted infection in Cameroon

The study setting (p < 0.001), the region of study implementation (p <
0.001), and the type of study participants (p = 0.011) were significant
sources of heterogeneity between included reports. Almost similar levels of
knowledge were observed among participants of studies conducted in
hospitals (40.5%; 95% CI: 16.2—70.6; 6 studies; n = 1,402), in communities

Events per 100

Study Event Sample size observations
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95.0 [93.6; 96.2]
22.9 [20.6; 25.4]
34.8 [28.3;41.8]

47.1 [31.4; 63.5]

100

(42.9%; 95% CI: 22.9-65.6; 7 studies; n = 3,070), or within university
institutions (45.1%; 95% CI: 29.3-62.0; 4 studies; n = 3,343).

The level of knowledge was above average in studies conducted in the
Centre region (52.6 95% CI 37.8 -66.9; 5 studies; n = 1,187), and
multiregional studies (77.4%; 95%CI: 44.8-93.6; 3 studies; n = 2,564)
compared to study other regions where prevalence was below average.
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Healthcare workers presented the highest knowledge prevalence (80.2%;
95% CI: 60.9-91.4; 4 studies, n = 1,726) compared to other groups
including students (43.4%; 95%CI: 30.4-57.4; 5 studies; n = 3,759), parents

of HPV vaccine eligible children (39.3%; 95%CI: 21.2-60.8; 3 studies; n =
1,781) and women from general population (30.6%; 95%CI: 9.7-64.4; 6
studies; n = 1,774).

Table 1 Subgroup meta-analysis of the pooled prevalence of human papillomavirus knowledge as a sexually transmitted disease in Cameroon

Subgroup Sample size Prevalence’ (%) 95% CI limits’ Number Heterogeneity Subgroup
of studies _statistic’ difference

Lower Upper (%)  p-value p-value

Study period (year)? 0.314

<2014 2,281 55.4 38.6 71.0 5 99.0 <0.001

2014-2020 2,170 334 14.1 60.5 8 97.3 <0.001

2021-2024 4,589 61.0 31.6 84.1 5 99.5 <0.001

Study setting <0.001

Hospital 1,402 40.5 16.2 70.6 6 97.2 <0.001

University 3,343 45.1 29.3 62.0 4 99.0 <0.001

Community 3,070 429 22.9 65.6 7 98.7 <0.001

Online 1,225 95.0 93.7 96.2 1 — —

Region <0.001

Centre 1,187 52.6 37.8 66.9 5 95.9 <0.001

Littoral 1,166 21.9 19.5 24.4 1 — —

North-West 813 343 8.2 75.3 2 99.5 <0.001

South-West 3,082 48.1 27.3 69.6 6 98.7 <0.001

West 228 2.6 1.0 5.6 1 — —

Multi-region 2,564 77.4 44.8 93.6 3 99.5 <0.001

Sampling method 0.095

Non-probabilistic 5,166 56.4 37.1 73.9 12 99.2 <0.001

Probabilistic 3,874 30.1 13.3 54.6 6 98.4 <0.001

Participant 0.011

Student 3,759 43.4 30.4 57.4 5 98.7 <0.001

Healthcare worker 1,726 80.2 60.9 914 4 98.5 <0.001

Parent? 1,781 393 21.2 60.8 3 98.9 <0.001

Women from general 1,774 30.6 9.7 64.4 6 98.5 <0.001

population)

! Random effects model; > <2014 = Pre-human papillomavirus (HPV) vaccination in Cameroon, 2014-2020= HPV vaccination demonstration in
Cameroon, 2021-2023= post-HPV vaccine introduction in Cameroon; * Parent of HPV vaccine eligible children

3.4. Knowledge of human papillomavirus as the cause of uterine

cervical cancers

A low pooled estimate of HPV knowledge as a cause of uterine cervical

cancer was observed among the Cameroonian population (27.9%; 95% CI:

Study

McCarey,2009
Koanga, 2010
Ayissi,2011
Wamai,2011
Wamai, 2011
Sossauer,2012
Ekane, 2013
Ekane 2017
Simo,2017
Kindong,2018
Layu,2018
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Random effects model
Heterogeneity: I* = 98.2%, ° = 3.4599, p < 0.0001 '
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1166
553
76
337
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416
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434
115
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24
251
250
569
500
246
384
523
204
238
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8688

15.8-44.4; 26 studies; n = 8,688) with high heterogeneity observed between
studies (12 =98.2%; p <0.001). The lowest prevalence (0.0%) was recorded
among 1,166 participants in a study conducted among university students
(male and female) in the littoral region of Cameroon), and the highest
among 76 healthcare workers in a multi-regional study (Centre and North-
West) (Fig. 3).
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Fig. 2 Forest plot displaying the prevalence of human papillomavirus knowledge as a cause of uterine cervical cancers in Cameroon
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The study region (p <0.001), the sampling method (p = 0.010), and the type
of study participants were significant source of heterogeneity across
included reports. Among the pooled estimates, the highest prevalence was
recorded in the Centre region (49.8%; 95% CI: 34.0-65.7; 6 studies; n =
1,710), while the lowest was observed in the West (4.8%; 95% CI: 2.2-9.9;
2 studies; n = 474) and Littoral regions (1.0%; 95% CI: 0.0—44.5; 3 studies;
n = 1,776). Similar to the previous study outcome, a comparable pattern

was observed for HPV knowledge as a cause of uterine cervical cancer,
where healthcare workers exhibited the highest knowledge prevalence
(78.7%; 95% CI: 58.7-90.6; 3 studies; n = 501) compared to other groups,
including parents of HPV vaccine-eligible children (47.3%; 95% CI: 20.6—
75.6; 2 studies; n = 594), women from the general population (19.9%; 95%
CI: 12.2-30.7; 14 studies; n = 3,885), and students (10.2%; 95% CI: 0.5—
71.6; S studies; n=2,771).

Table 2 Subgroup meta-analysis of the pooled prevalence of human papillomavirus knowledge as a cause of uterine cervical cancers in Cameroon

Subgroup Sample Prevalence’ 95% CI limits’ Number Heterogeneity Subgroup

size (%) of studies statistic’ difference
Lower Upper F(%)  p-value p-value

Study period (year)? 0.495

<2014 3,143 39.0 4.9 88.9 7 98.0 <0.001

2014-2020 3,591 25.2 14.4 40.4 14 96.0 <0.001

2021-2023 1,954 18.2 12.0 26.7 5 96.2 <0.001

Study setting 0.562

Community 3,310 24.8 15.1 38.0 12 97.9 <0.001

Hospital 2,470 38.0 17.3 64.1 9 97.3 <0.001

School and university 2,908 14.7 0.5 85.5 5 99.3 <0.001

Region <0.001

Centre 1,710 49.8 34.0 65.7 6 97.3 <0.001

Far North 251 15.1 10.9 20.2 1 — —

Littoral 1,776 1.0 0.0 445 3 92.6 <0.001

North-West 1,450 45.6 14.9 80.0 4 99.3 <0.001

South-West 2,382 349 24.5 46.9 8 94.4 <0.001

West 474 4.8 22 9.9 2 82.1 0.018

Multi-region 645 45.6 14.9 80.0 2 99.2 <0.001

Sampling method 0.011

Non-probabilistic 4,474 44.4 29.8 60.1 16 98.3 <0.001

Probabilistic 4,214 10.1 2.8 30.7 10 98.0 <0.001

Participant <0.001

Adolescent girl 553 86.8 83.7 89.5 1 — —

Female sex worker 384 21.4 17.4 25.8 1 — —

Student 2,771 10.2 0.5 71.6 5 98.0 <0.001

Healthcare worker 501 78.7 58.7 90.6 3 91.4 <0.001

Parent’ 594 473 20.6 75.6 2 98.9 <0.001

Women from general population 3,885 19.9 12.2 30.7 14 97.0 <0.001

! Random effects model; > <2014 = Pre-HPV vaccination in Cameroon, 2014-2020= HPV vaccination demonstration in Cameroon, 2021-2023= post-HPV vaccine
introduction in Cameroon; * Parent of HPV vaccine eligible children

estimate was influenced by high heterogeneity (I> = 99.3%; p < 0.001).
3.5. Good knowledge on human papillomavirus There was a marked variation across studies from 1.0% to 86.1% (Fig. 3).
The pooled prevalence of HPV good knowledge in Cameroon was 27.4%

(95% CI: 7.6-63.2) based on 3,312 participants across 7 studies, but this
Events per 100

Study Events Total observations Events 95%-ClI
Ayissi, 2011 476 553 &= 86.1 [82.9; 88.9]
Sossauer,2012 139 301 P 46.2 [40.4; 52.0]
Berner,2013 72 217 - 33.2 [27.0; 39.9]
Crofts,2015 84 540 = 15.6 [12.6; 18.9]
Haddison,2020 18 24 —a— 75.0 [53.3;90.2]
Sobe,2022 4 414 1.0 [0.3; 2.5]
Afengwi, 2022 87 1263 6.9 [5.6; 8.4]
Random effects model 3312 —m— 27.4 [7.6; 63.2]

Heterogeneity: 1? = 99.3%, > = 4.1328, p < 0.0001 ! ! ! ! |
0 20 40 60 80 100

Fig. 3 Forest plot displaying the prevalence of good knowledge on human papillomavirus in Cameroon

The prevalence of good knowledge was significantly influence by study
period (p < 0.001), study setting (p = 0.003); study region (p < 0.001), and
types of study participants (p < 0.001). The pooled estimates significantly

declined with times from 58.0% (95% CI: 28.8-82.6; 3 studies; n = 1,071)
before 2014 to 2.8% (95% CI: 0.7-10.9; 2 studies; n=1,677) in 2021-2022.
The lowest pooled prevalences were significantly observed within schools
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and university settings (14.0%; 95% CI: 0.7-78.3; 3 studies; n = 2,230),
among students (2.8%; 95% CI: 0.7-10.9; 2 studies; n = 1,677) and in
the south-west region (4.1%; 95% CI: 0.5-26.2; 2 studies; n = 954).

Table 3 Subgroup meta-analysis of the pooled prevalence of good knowledge on human papillomavirus in Cameroon

Subgroup Sample Prevalence’ 95% Cl limits’ Number Heterogeneity Subgroup
size (%) of studies _ statistic’ difference

Lower Upper (%) p-value p-value

Study period (year)? <0.001

<2014 1,071 58.0 28.8 82.6 3 99.1 <0.001

2014-2020 564 414 9.0 83.5 2 97.0 <0.001

2021-2022 1,677 2.8 0.7 109 2 935 <0.001

Study setting 0.003

Community 1,058 29.9 17.1 46.9 3 97.7 <0.001

Hospital 24 75.0 533 90.2 1 — —

School and University 2,230 14.0 0.7 783 3 99.7 <0.001

Region <0.001

Centre 542 492 30.8 67.8 3 88.9 0.001

Multi-region 1,263 6.9 5.6 8.4 1 — —

North-West 553 86.1 82.9 88.9 1 — —

South-West 954 4.1 0.5 26.2 2 96.9 <0.001

Sampling method 0.673

Non-probabilistic 1,748 30.7 5.6 76.8 5 99.2 <0.001

Probabilistic 1,564 20.1 44 57.9 2 99.6 <0.001

Participant <0.001

Adolescent girl 553 86.1 829 88.9 1 — —

Healthcare worker 24 75.0 533 90.2 1 — —

Student 1,677 2.8 0.7 10.9 2 935 <0.001

Women from general population) 1,058 29.9 17.1 46.9 3 97.7 <0.001

" Random effects model; ° <2014 = Pre-HPV vaccination in Cameroon, 2014-2020= HPV vaccination demonstration in Cameroon, 2021-2023= post-

HPV vaccine introduction in Cameroon; 3 Parent of HPV vaccine eligible children

3.6. Predictor of poor knowledge on human papillomavirus

Although not statistically significant, younger participants (<20 years) were
20% less likely to have poor knowledge of HPV compared to their older
counterparts (OR = 0.8; 95% CI: 0.4—-1.4; 4 studies). Female individuals
were 30% less likely to have poor knowledge of HPV compared to male

Table 5 Determinants of human papillomavirus poor knowledge in Cameroon

individuals (OR = 0.7; 95% CI: 0.5-1.1; 2 studies). Those who identified
as Christian were 46% more likely to have poor knowledge of HPV
compared to individuals belonging to other faiths (OR = 1.46; 95% CI:
0.08-26.06; 3 studies). Those with a secondary school education were 32%
more likely to have poor knowledge compared to those with a primary
education (OR = 1.32; 95% CI: 0.66-2.63; 2 studies) (Table 5).

Predictor Modality OR' 95% CI Reports Heterogeneity
included
Lower  Upper P (%) p-value

Age (years) <20 vs. 20 + years 0.8 0.40 1.40 4 83.8 <0.001
Gender Female vs. Male 0.7 0.50 1.10 2 13.1 0.283
Marital status Single vs. In partnership 0.9 0.50 1.50 3 0.0 0.561
Religion Christian vs. Others 1.46 0.08 26.06 3 79.2 0.028

Muslim vs. Others 0.76 0.31 1.92 3 49.3 0.139
Educational level Tertiary vs. Lower levels 1.11 0.25 4.97 2 95.1 <0.001

Secondary vs. Primary 1.32 0.66 2.63 2 2.6 0.311

'Random effect model;

3.7. Publication bias and sensitivity analysis

The funnel plots assessing publication bias for the pooled estimates of the
three outcomes presented very slight asymmetry visually. However, the
Egger’s and Begg’s test as well as the trim-and-fill analysis did not identify
any significant sign of publication bias for the three outcomes.

The sensitivity analysis showed no study significantly influence the pooled
estimates suggesting the robustness of our findings.

4. Discussions

This review shows that HPV-related knowledge in Cameroon is still too
low, especially when it comes to understanding that HPV is the main cause
of cervical cancer. In this meta-analysis, fewer than half of participants
knew that HPV is a sexually transmitted infection (47.1%), while only
about one in four knew that HPV causes cervical cancer (27.9%). Overall,
“good knowledge” was also low at 27.4%, and all three outcomes showed

very high heterogeneity. Taken together, these findings suggest that
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awareness of HPV may exist at a superficial level in some groups, but
deeper understanding remains limited and uneven. This trend is concerning
because knowledge of the disease and its related risks is often the first step
toward accepting vaccines, participating in screening and other preventive
measures, and ultimately adopting appropriate behavior to prevent the
disease ¥"*81, For example, if a parent or adolescent has heard of HPV but
does not know it is linked to cervical cancer, they may not see the vaccine
as important. Our findings are consistent with recent studies from
Cameroon. For instance, in Buea, a study reported that low awareness of
HPV and cervical cancer was closely linked to parents hesitancy towards
the vaccine uptake, along with worries about safety, side effects, distrust of
health authorities and pharmaceutical companies, and limited support from

221 Another study from the West region found that

religious leaders
although people generally accepted the HPV vaccine in Cameroon,
knowledge and communication gaps made it difficult to implement the
program [,

Healthcare workers had the most knowledge, while students, parents, and
women in the general population knew much less. This gap shows that
access to information remains highly unequal, with knowledge largely
concentrated among those already linked to the health system. Recent
national studies support this idea. In a 2026 a survey found that health
workers’ knowledge was key to improving HPV vaccine delivery and
coverage, and that parents, teachers, and traditional leaders played
important roles in encouraging uptake ?!). Likewise, a 2025 report from the
a Cameroon Health District showed that a successful school-based HPV
vaccination campaign relied on coordinated efforts by health workers,
teachers, and Catholic priests, especially where rumors about infertility and
COVID-19 had increased hesitancy [*. These recent studies reinforce the
main point: knowledge is important, but having trusted messengers is just
as crucial P11,

The findings regarding time should be viewed with caution. While more
people recently knew that HPV is an STI compared to earlier years,
knowledge that HPV causes cervical cancer stayed low, and the percentage
with “good knowledge” seemed to drop over time. This could mean that
some campaigns have made people more familiar with the name HPV or
the vaccine but have not clearly explained its link to cervical cancer. Also,
this trend might partly be due to differences in study methods, such as who
was studied and how variable the good knowledge was defined across
studies. Because of this, the apparent decline should be discussed carefully
and not seen as a definite national trend.

Comparing these findings in the wider sub-Saharan African context, they
seem to be part of a larger regional pattern rather than just a national issue.
A 2024 systematic review and meta-analysis found that HPV vaccine
uptake in sub-Saharan Africa remained low overall at 29%, and that good
knowledge and positive attitudes were important factors for vaccination [,
Another meta-analysis conducted in 2025 found that parents’ willingness
to vaccinate their daughters was strongly associated with good knowledge,
positive attitudes, higher education, and better socioeconomic status [50].
A scoping review implemented in 2025 also found that vaccine uptake
depends not only on awareness, but also on trust, gender norms, religion,
school involvement, and how the vaccine is delivered 1°!). These regional
findings corroborate the current review and suggest that while improving
knowledge helps, it is not enough unless communication is trusted and
adapted to local needs.

The analysis of what predicts poor knowledge in this review should be
interpreted with care. Some odds ratios suggested that younger people and
females might have lower odds of poor knowledge, while those with a
Christian affiliation or secondary education might have higher odds.

However, none of these links were statistically significant. Some estimates,
especially for religion, were also very imprecise. This means the analysis is
more exploratory than confirmatory and should be interpreted with caution.
From a public health perspective, the message is clear. To improve HPV
vaccine acceptance and maintain high coverage in Cameroon,
communication needs to be more than just one-time awareness campaigns.
Messages should explain in simple, culturally relevant ways that HPV is
common, sexually transmitted, and preventable, and that vaccination
against this disease can protects women against cervical cancer. Parents,
adolescents, teachers, religious leaders, and healthcare workers all need to
be involved. Recent experience in Cameroon shows that school- and
community-based approaches work well when trusted local people
participate "J21],

In summary, this review adds to the evidence that HPV knowledge in
Cameroon remains low, uneven, and closely linked to the social context in
which people obtain information. Research from across sub-Saharan Africa
shows that this is a common challenge 5] The main lesson is that
improving coverage will require not just vaccine supply but also ongoing
education, trusted communication, and strong community involvement.
Heterogeneity was consistently high across all main outcomes, indicating
that the pooled estimates do not reflect a single, stable national level of
knowledge. Rather, the findings reveal a heterogeneous landscape shaped
by geographic region, study setting, participant characteristics, and likely
by differences in how knowledge was measured. This variation is plausible
within the Cameroonian context, where exposure to health information
differs substantially across urban and rural areas, regions with varying
levels of programmatic activity, and populations with differential access to
and engagement with health services. This variation is not just a statistical
issue; it is central to the story. It shows that HPV knowledge in Cameroon
is uneven, with some groups better informed and others still left out.

5. Limitations

This study has some limitations to consider. The high heterogeneity across
studies may limit the generalizability of the findings. In addition, most
included studies were conducted in a limited number of regions, which may
not fully represent Cameroon's national situation. Variations in how HPV
good knowledge was measured across studies and the predominance of
cross-sectional designs further limit comparability and causal interpretation.
The analysis of predictors of poor knowledge was also inconclusive due to

imprecise and non-significant estimates.

6. Conclusions

In conclusion, this study demonstrates that HPV knowledge in Cameroon
remains low and unevenly distributed, particularly regarding its role in
cervical cancer. Despite ongoing vaccine-related communication efforts,
significant gaps in awareness persist, which may hinder the success of
prevention programs. Addressing these gaps through targeted, culturally
appropriate education and community engagement will be essential to
improving HPV vaccine uptake and reducing the burden of cervical cancer

in Cameroon.
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