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Abstract

Introduction Human papillomavirus (HPV) is sexually transmissible and affects almost all sexually active people.
The virus infects females and males, causing genital warts, cervical cancer, and oropharyngeal cancers in some. The
disease burden is highest in resource-constrained countries, and it is a leading cause of cancer-related mortality in
Cameroon. HPV infection is preventable by vaccination. Despite the merits of HPV vaccination, improving coverage
has remained difficult in Cameroon. This paper highlights the challenges, lessons learned, and progress in HPV
vaccination as part of Cameroon’s gender-neutral-single-dose approach and the periodic intensification of routine
immunization (PIRI).

Methods This ecological cross-sectional study, conducted from July to December 2023, examines the introduction
of the HPV vaccine in Cameroon, along with associated challenges, strategies, and progress. Vaccination data from
2020 to 2023 were retrieved from Cameroon’s District Health Information Software (DHIS2), while information on the
vaccine introduction process and challenges was sourced from Expanded Programme on Immunisation (EPI) reports.
Data analysis was performed using Python. The Shapiro-Wilk test assessed normality, and segmented regression
analysis within an interrupted time series framework was applied to evaluate the contribution of each intervention
to HPV vaccination uptake among girls. Statistical significance was set at a 95% confidence interval (Cl) with a
p-value <0.05. Microsoft Excel 365 was used for calculating vaccination coverage proportions and visualizing results
through figures and tables.

Results Cameroon introduced the HPV vaccine to nine-year-old girls in October 2020 amidst negative rumours.
The first dose coverage stayed around 20% for three years. Following the National Immunization Technical Advisory
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Group recommendation, the Ministry of Health intensified communication and community engagement, switched

to a single-dose vaccination for nine-year-old boys and girls in January 2023, and PIRI in households and schools in
March 2023. All regions improved, with four (Adamawa, East, Far North, and North) having coverages for girls over 90%
and around 40% for boys. National-level vaccination coverage for girls improved three-fold, and boys recorded 26%.
Interrupted time series highlighted an immediate improvement in girls' vaccination following PIRI in 70% of regions
and nationally. In contrast gender-neutral-single-dose vaccination led to immediate improvement in coverage in 30%
of regions (Far North, South, South West) and at the national level, while intensified communication lacked significant

contribution.

Conclusion HPV vaccination in Cameroon has faced significant challenges. However, interventions such as adopting
a gender-neutral, single-dose policy and implementing PIRI have greatly improved coverage across various levels of

the health system since 2023.

Keywords Cervical cancer, HPV, Vaccination, Intensified communication, Gender-neutral vaccination, Single-dose,

PIRI, Cameroon

Introduction

Human papillomavirus (HPV) is a common sexually
transmissible infection that affects almost all sexually
active people at some point in their life [1]. The virus
infects females and males, causing disease [2]. Although
the immune system resolves the infection in most people,
it causes genital warts, cervical cancer, oropharyngeal
and anal cancers in some [3]. In 2018, this preventable
disease was responsible for around 690 000 new cancer
cases, with 620 000 occurring in women and 70 000 in
men [4]. HPV is the primary cause of cervical cancer, the
fourth most common cancer among women worldwide
[1, 2]. Early cancer detection improves survival and qual-
ity of life [5-7]. Unfortunately, most of these cancers are
diagnosed in a more advanced stage. The HPV burden
is highest in resource-constrained settings like the sub-
Sahara African Region [8—10]. Vaccination is safe and
effective in protecting against HPV-related diseases when
it is administered to all preteens (or starting at the age of
9 to 13 years), including boys and girls, before the onset
of sexual activities [11, 12]. After a two-dose schedule for
girls under 15 in 2015, the World Health Organization
(WHO) updated its recommendations, acknowledging
positive outcomes with a single vaccine dose for ado-
lescents in 2022 [11]. This WHO position paper recom-
mends vaccinating adolescent girls as a priority target
and expanding to the vaccination of secondary targets,
such as boys and older females, where feasible and
affordable.

HPV infections are common in Cameroon. The dis-
ease is a leading cause of cancer-related deaths [13]. The
country recorded a crude incidence of cervical cancer in
2020 of 20.9 per 100 000 women and 1 600 deaths in 2019
[14]. To control disease, Cameroon piloted HPV vaccina-
tion through the Cameroon Baptist Convention Health
Service in 2013 in three regions (South West, Littoral,
and West). During this phase, 6 851 girls received at least
one vaccine dose [15]. The country later introduced HPV

vaccination nationwide. Although the country’s target
was nine-year-old girls, health actors commonly vacci-
nated nine- to thirteen-year-old girls and reported both
groups separately through the Expanded Programme
on Immunization (EPI) following vaccine introduction
in October 2020 during the COVID-19 pandemic. The
vaccine was administered in two doses with a six-month
dosing schedule.

However, the introduction of the HPV vaccine led
to resistance from both Muslim and Christian leaders,
who forbade their followers from being vaccinated [16,
17]. These religious authorities raised the alarm through
official letters and messages that promoted public con-
cern regarding the decision to vaccinate only adolescent
girls. In addition, the dissemination of rumours, includ-
ing speculations about the potential infertility effects of
the vaccine, added to the scepticism. To counteract these
misconceptions, the EPI initiated a media campaign in
2021 featuring testimonials from girls who had received
the vaccine during the pilot phase. Despite these efforts,
vaccination coverage remained less than 20% for the first
dose and less than 5% for the second dose, even two years
after the introduction of the HPV vaccine. Notably, the
South West Region, affected by armed violence-induced
disruptions in the health system, implemented a strategy
known as the periodic intensification of routine immu-
nization (PIRI) to improve vaccination coverage. This
proactive approach aimed to mitigate the impact of the
crisis on immunization efforts within the region helped
enhance HPV vaccination coverage to 40% in the region
[18].

The introduction of the HPV vaccine in Cameroon has
faced several other challenges at various levels, hamper-
ing its uptake [16, 19]. In this work, we aim to discuss the
implementation process and improvement in coverage
through the adoption of strategies such as the nationwide
implementation of gender-neutral (GN) vaccination,
PIRI, and the switch to a single-dose vaccine regimen.



Njoh et al. BMC Public Health (2025) 25:1696

Methods

Study design

This ecological cross-sectional study was conducted from
July to December 2023. This study reviewed HPV vaccine
introduction strategies and coverage in Cameroon from
January 2020 to December 2023, as well as associated
challenges and progress.

Study setting and population

This study was carried out in Cameroon. According to
the national population estimate for 2023, the country
had a total population of 28 433 067, with approximately
850 806 individuals aged nine years and nearly 51% being
girls. This population is distributed in ten administrative
regions and 52 divisions, which are regional sub-units.
The regions are further divided into 205 health districts.
At least three of the country’s regions experienced inse-
curity. These regions include the South West and North
West in sociopolitical crisis and the Far North experienc-
ing periodic attacks from Boko Haram [20]. The country’s
major religions are Christianity and Islam [21].

Study data

Data on the number of adolescents vaccinated against
HPV was obtained from the district health information
software (Dhis)-2 for the period of HPV vaccination:
October 2020 to December 2023. Information on the
implementation strategies, period of implementation,
number of adolescents vaccinated, vaccination targets,
and challenges for the entire study period came from
the EPI annual reports [22, 23]. Vaccination coverages
were calculated based on vaccinated adolescents and
expressed as a proportion of the national target of adoles-
cent females and males aged nine for each of the regions
and for the country yearly. The PIRI and intervention cost
data came from the campaign reports.
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Data quality assurance

The data was checked for correctness and consistency.
Data on the adolescent females and males vaccinated
per month and year per locality were obtained from the
Dhis2. The research team relied on Cameroon’s health
system’s data verification and validation policy. The dis-
tricts and regional managers engage in monthly data
review meetings to review the data reported with the
health facility-level staff, who justify or correct the data
when necessary. The national EPI team also reviews
monthly data to check incoherence and sends feedback
to the operational level for adjustment. This research
design may not detect incoherence that was missed by
the health system. All available regional data in the sys-
tem were included in the study.

The data on infants vaccinated during PIRI for routine
childhood vaccines was checked from the EPI reports.
Vaccines given at the same time were verified for coher-
ence. Any discordances identified were verified with the
health staff and adjusted when necessary. The research
compared the vaccine doses used in the study period to
the number of people vaccinated to ensure coherence,
which permitted the inclusion of all PIRI data in the
research.

Data management and analysis

Python was used for statistical analysis. The Shapiro—
Wilk test was performed to assess the normality of data
distribution. This non-normal distributed data was run
through segmented regression analysis in interrupted
time series to depict the value of each intervention rela-
tive to the vaccination trend. Intensified communica-
tion was evaluated from August 2022 to December 2023.
Gender-neutral single-dose vaccination was analysed
from January to December 2023, while PIRI was assessed
from March to June 2023, as shown in Fig. 1. Statistical

Jan- Oct- Aug- Jan- Mar- Jun-  Dec-
2020 2020 2022 2023 2023 2023 2023
Routine
communication
HPV two-dose
introduction
Intensified

communication

Single-dose-gender-
neutral vaccination
PIRI

Fig. 1 Major interventions timeline during HPV vaccine rollout from 2020 to 2023. The figures highlight major intervention milestones in the HPV vaccination
in Cameroon. Each colour corresponds to a specific intervention, starting from the onset of the activity and ending with it during the study period. Blue represents
the period of routine communication. Purple denotes the period of the HPV two-dose protocol for adolescent girls. Brown highlights the period of intensified com-
munication. Green depicts the period of gender-neutral-single-dose HPV vaccination, and yellow denotes the PIRI period
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analysis was conducted at a 95%Cl, with a p-value <0.05
considered statistically significant. Microsoft Excel 365
was used to express vaccination coverage in proportion
to the target population and to present the results in fig-
ures and tables.

This secondary analysis used data extracted from the
existing anonymous database of the Ministry of Health,
which was part of the Expanded Program on Immuniza-
tion research assessing the contribution of gender-neu-
tral HPV vaccination. Ethical approval was obtained from
the National Ethics Committee for Research on Human
Health.

The number of people vaccinated per locality and
year was extracted from the Dhis2 monthly and yearly
records. The monthly nationwide vaccination trend was
expressed using a lined graph to illustrate the progres-
sion of HPV vaccination from the two-dose introduction
to single-dose gender-neutral vaccination and PIRI to the
end of 2023. This line graph helped to depict the impact
points of single-dose and gender-neutral policies and also
PIRI on the number of adolescents vaccinated over time.

The Dhis2 reported number of adolescents vaccinated
against HPV eased coverage estimates. The coverages
were calculated using the national target population from
the Ministry of Health per locality and year. Excel facili-
tated these calculations, expressing the results as per-
centages and presenting them through charts and tables.

The data on infants who received their catchup doses
for routine childhood immunization came from the PIRI
Excel sheets used in data reporting. In addition, the cost
per infant vaccinated in routine childhood immunization
catchup was an expression of the total amount spent dur-
ing the PIRI to the total number of infants vaccinated.
The HPV vaccine cost was estimated using the UNICEF
stated cost per dose for the quadrivalent HPV vaccine
[24]. Considering the USD 4.5 per dose, the cost of HPV
vaccine doses used in the target (girls and boys) vaccina-
tion in 2023 was a multiplication of the number of ado-
lescents vaccinated by USD 4.5.

Results
This study highlights the implementation process and
major interventions used to improve coverage.

Organization of HPV vaccine introduction

HPV vaccination was introduced through routine immu-
nization in 2020 in all vaccination health facilities and
selected schools. The first phase involved a cascade train-
ing of health and communication stakeholders at all the
health pyramid levels. This step was followed by sensiti-
zation of the public through communication with focal
people using the media, authorities in rural settings, and
community gatherings.

Page 4 of 11

Vaccination occurs routinely using existing health facil-
ities and routine communication channels in each region.
The northern regions (Adamawa, North, and Far North)
and the East Region, beginning in 2020, benefitted from
the existing traditional community structure to sensitize
the population. The health staff enforced the sensitiza-
tion of community leaders and traditional rulers through
workshops and sensitization sessions in the commu-
nity following guidance from the EPIL This intervention
prompted the community representatives to mobilize the
population. On a day selected by the representatives, they
gathered the target age cohort for vaccination at the resi-
dence of the traditional leader or any other appropriate
site in the community, such as the health facility. Parent-
teacher association meetings also helped to sensitize par-
ents, obtain their consent, and vaccinate adolescents in
schools in these regions (northern regions and the East).

Two-dose vaccination coverage among girls

The HPV vaccination was introduced in two doses to
adolescent girls from nine years old in October 2020.
After the first dose, they received the second dose six
months later. Three months after the introduction of the
HPV vaccine, the national coverage rate on December
31, 2020, was 16% for the first dose (Fig. 2). The South-
west Region (SW) recorded 37% coverage, whereas every
other region had less than 20% coverage (the national tar-
get). In 2021, the first dose national coverage improved
to 18%; the SW maintained its performance, whereas the
Far North, Adamawa, North, and Northwest recorded
between 20% and 38% of the first dose coverage (Fig. 2).
The lowest coverages were in the South and West regions
from the first year and the Center and Littoral regions
from the second year.

Major interventions

Vaccination coverages remained low, prompting the
review and adaptation of vaccination strategies. In early
2022, the performance of the EPI at the national level was
examined through desk reviews and dialogue sessions
with major stakeholders, such as religious authorities,
the Ministry of Basic Education, civil society organiza-
tions, health experts, school managers, and staff, which
were organized at the national and sub-national levels.
During these sessions, the EPI presented HPV/cervical
cancer and other HPV-related disease burdens and how
to prevent them. The EPI took the opportunity to engage
in multisectoral collaboration with these organizations
and ministries, which could facilitate access to the target
population. The stakeholders targeted in the partnership
included the Association of Paediatricians, the Associa-
tion of Obstetricians and Gynaecologists, the Ministry
of Basic Education, the Ministry of the Woman and the
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Fig. 2 First-dose HPV vaccination coverage for girls by region (October 2020-December 2023) and for boys (January— December 2023). The bars represent
the first-dose vaccination coverage for 9-year-old girls for the respective years. Blue represents coverage for girls in 2020, brown represents coverage for girls in 2021,
grey represents coverage for girls in 2022, and yellow represents coverage for girls in 2023. Moreover, indigo coverage is used for boys 9 years old. The first four bars
per locality report the coverages for the first dose of the HPV vaccine for the girls for the corresponding years.

Family, civil society organizations, and representatives of
religious groups, including Catholics and Muslims.

The working session with each group allowed the
stakeholders to share their opinions and queries. Each
session was led by a renowned community representa-
tive or scientific expert and ended with an interest and/
or commitment from the invited stakeholders to support
HPV vaccination. This activity occurred at all levels of the
health pyramid, including the community. These series of
engagement conversations facilitated the commitment of
religious leaders to HPV vaccination.

The last sessions included an invitation from the presi-
dent of the National Immunization Technical Advisory
Group (NITAG) to the Expanded Program on Immuni-
zation. In June 2022, the NITAG reviewed the country’s
HPV vaccination, challenges, and current guidelines.
These evidence-based conversations prompted the
NITAG to draft interventions and strategies to improve
HPV vaccination coverage. So, the NITAG reviewed the
evidence presented and made a few recommendations
[25]. First, they called for a switch to a single HPV vac-
cine dose to ensure cost-effectiveness. Second, they rec-
ommended switching to gender-neutral HPV vaccination
targeting adolescent girls and boys to promote equity
and strengthen the HPV epidemiological response by
preventing the virus from spreading in both females and
males. In addition, the NITAG recommended intensified
communication and vaccination to improve vaccination
coverage.

Intensive and improved communication

Following the NITAG recommendations, in late 2022, the
Ministry of Health engaged and sensitized various stake-
holders from the community, such as religious groups,
the education sector, and actors supporting health activi-
ties, including civil society organizations and professional
associations, to communicate about HPV and related
diseases and the benefits of vaccination. These stakehold-
ers communicated on various platforms, including social
media, radio, television, schools, and religious gatherings
in communities from August 2022.

The communicators presented the challenge of man-
aging HPV-related diseases such as cancer and how the
HPV vaccine is effective in controlling these diseases.
Various images helped in showing the gravity of HPV-
related diseases and cancers in males and females. These
influential figures highlighted the gains in effectively
controlling HPV by vaccinating adolescent females and
males.

Gender-neutral intervention and switching to single-dose
vaccination

Intensive communication among community stakehold-
ers was followed by vaccinating adolescent boys and
girls. The country began vaccinating adolescent girls and
boys in January 2023. There was an increasing trend in
the number of girls vaccinated compared with that in
the previous years following boys’ vaccination in January
2023 (Fig. 3).
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Fig. 3 Girls'first HPV dose vaccination in Cameroon from October 2020 to December 2023 Interrupted time series analysis following three key interven-
tions. The continuous blue line represents the observed number of girls vaccinated with the first HPV dose. The continuous red line depicts the regression
model for girls’ vaccination following communication intensification. The continuous green line represents the regression model for girls’ vaccination following
gender-neutral single-dose vaccination, and the continuous black line depicts the regression model for girls’ vaccination following PIR.On the other hand, the red
vertical broken line presents the onset of intensified communication. Also, the green vertical broken line presents the onset of gender-neutral single-dose vaccina-
tion, and the black broken vertical lines highlight the start and end of PIRI. Supplementary Fig. 1-10 highlight individual regions gain following each of the

interventions

Periodic intensification of routine immunization (PIRI)
Multiple donors and the state were committed to gener-
ating funds for this activity. The PIRI program received
some funding from Gavi, UNICEF, WHO, other inter-
national partners, and the State of Cameroon. The PIRI
started in March 2023. Each district chose a period to
begin vaccination between March and June 2023. In addi-
tion to health facilities and community-predefined sites,
vaccination during PIRI occurred in locations where peo-
ple gathered during community sensitization, schools,
and homes.

The PIRI was followed by a surge in vaccinated girls
with a single (first) HPV vaccine dose (Fig. 3). The PIR],
gender-neutral, and single-dose vaccination policy sta-
tistically significantly increased adolescent females’ first-
dose vaccination at regional and national levels (Table 1;
Fig. 3). It integrated the catchup vaccination of infants
with their routine childhood vaccines. From January
to December 2023, 362 204 adolescents, nine years old,
received the HPV vaccine for the first time. Among them
were 69% of girls and 31% of boys.

PIRI offered the opportunity to catch up with infants
0 to 11 months for their routine childhood vaccine. So,
5 965 infants received their first pentavalent vaccine
dose, and 5 441 completed the series. Furthermore, 5 598

infants received the first measles and rubella, and 4 963
individuals received the second measles-rubella vaccine
dose.

HPV vaccination of adolescent males and females
occurred in all health facilities, communities, and schools
that provided consent. The collective effect of interven-
tions improved the national coverage of 2023 for females
and males (Fig. 2). The highest coverage for females
was in the northern regions (Adamawa, North, and Far
North), East, and Southwest, whereas the lowest cover-
age was in the Littoral, Centre, and West regions. For
males, the highest coverage was in the northern regions,
whereas the lowest coverage was in the Centre, Littoral,
and West regions (< 20%).

Regions with the least coverage, such as the Centre, Lit-
toral, and West Regions, were far from reaching a high
coverage compared with the previous year (Fig. 2). The
2023 annual national coverage was 57% for girls and 26%
for boys.

The single dose, gender-neutral vaccination, and PIRI
2023 period multiplied the vaccination coverage for girls
nearly three-fold compared to the previous year (Fig. 2).

The immediate effect of intensified communication,
gender-neutral, single-dose-vaccination, and PIRI posi-
tively impacted all parts of the country. However, the



Njoh et al. BMC Public Health (2025) 25:1696

Page 7 of 11

Table 1 Trend in the number of adolescent girls' first dose HPV vaccination following various interventions 2020 to 2023 interrupted

time series analysis

Region Intervention Immediate Effect Immediate p-value Trend Change Trend p-value
Adamawa Intensified com 456 0.7 859 04
GNSV 1616.5 0.1 -34.1 0.8
PIRI 28551 0.01* -260 0.2
Center Intensified com 86.2 0.7 239 0.2
GNSV 446.7 0.06 -8.6 0.78
PIRI 739.7 <0.01* -64.4 0.1
East Intensified com 1350.1 0.19 -7.8 093
GNSV 1081.5 0.338 -61.7 0.679
PIRI 20745 0.067 -243.7 0.2
Far North Intensified com 17433 0.35 84 0.58
GNSV 5200.6 0.01* -358.8 0.166
PIRI 6817.4 <0.01* -842.5 0.01
Littoral Intensified com 422 035 268 0.51
GNSV 4975 0.32 -9.5 0.88
PIRI 1016.7 0.04* -102 0.22
North Intensified com 24155 0.12 83.8 0.558
GNSV 26281 012 -829 0.71
PIRI 42252 0.02* -403.1 0.16
North West Intensified com 99.7 0.75 74 0.79
GNSV 4387 0.19 -315 047
PIRI 972 <0.01* -124.2 0.02*
West Intensified com 69.6 0.86 26.8 045
GNSV 513.1 0.23 -15 0.79
PIRI 810.1 0.07 -74.8 03
South Intensified com 64.8 0.72 113 049
GNSV 465.7 0.02* -30.5 0.22
PIRI 798 <0.01* -97.6 <0.01*
South West Intensified com 466.1 0.26 -8 0.83
GNSV 1540.2 <0.01* -159.8 <0.01*
PIRI 1282.8 <0.01* -216.5 <0.01*
Cameroon Intensified com 8933.1 037 952.1 0.29
GNSV 25099.2 0.02* -1026.3 0.466
PIRI 35715.5 <0.01* -3538.8 0.04*

PIRI: Periodic intensification of routine immunization, GNSV: Gender-neutral-single-dose vaccination, Intensified-com: Intensified-communication, *Statistically

significant

Table 1depicts the immediate and trend change in the number of adolescent girls who received the first HPV vaccine from 2020 to 2023 following intensified communication,
PIRI, and gender-neutral-single-dose interventions, and the statistically significant values using interrupted time series analysis

contribution of intensified communication was not sig-
nificant (Table 1). Gender-neutral-single-dose vaccina-
tion had a positive, statistically significant immediate
effect in 30% of regions (Far North, South, and South
West) and at the national level. In comparison, PIRI
had a positive, statistically substantial immediate effect
in 70% of regions (Adamawa, Center, Far North, North,
North West, South, South West) and at the national level.
There was a negative significant trend change thereaf-
ter (Table 1). A statistically significant negative trend
occurred following gender-neutral-single-dose vaccina-
tion in 10% of regions (South West) and PIRI in 40% of
regions (Far North, North West, South, and South West)
(Table 1).

For each interventions study period, the availabil-
ity of data was limited especially for gender-neutral-
single-dose vaccination and PIRI. This limitation makes
it impossible to obtain the impact of each intervention
across all regions.

The girls vaccinated with at least a dose of HPV vaccine
moved from 83 406 in 2022 to 249 594 in 2023. The addi-
tional 166 188 females were immunized, using an extra
USD 747 846 of the cost of available vaccine doses in the
country compared to 2022. Also, 112 610 males were vac-
cinated, consuming USD 506 745 of HPV vaccine pur-
chase prize.
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Discussion

Cameroon’s EPI experience with improving HPV vaccina-
tion coverage has demonstrated the crucial role of multi-
sectoral coordination, enhanced communication, and the
need to implement innovative strategies such as PIRIs,
switching to single-dose and gender-neutral approaches
in the evolving landscape. Targeted strategies, such as
door-to-door vaccination campaigns, have proven effec-
tive in certain regions, such as the Southwest, and have
surpassed national targets within the first three months
of HPV vaccination. Additionally, leveraging platforms
such as parent-teacher association meetings facilitated
consent and increased vaccination coverage to nearly
20% of national coverage in 2021 for the first dose. Com-
munity leaders played a pivotal role in mobilizing popula-
tions for vaccination in various regions, and the national
coverage for the first dose was over 20%, and that for the
second dose was over 6% in 2022.

To enhance coverage, EPI fostered collaboration with
ministries, including the Ministry of Education and
Women and the Family. Additionally, they engaged the
Association of Obstetricians and Gynecologists and the
National Pediatric Society in advocacy efforts. Working
closely with religious leaders, these experts facilitated an
understanding of the importance of HPV vaccination,
leading to increased uptake. Through diverse commu-
nication channels such as television, radio, WhatsApp,
and religious gatherings, stakeholders effectively com-
municated with the population, paving the way for
improved vaccination rates [26]. The active involvement
of the community and strategic communication are piv-
otal in enhancing HPV vaccination, as demonstrated in
other countries such as Nigeria, Liberia, and Rwanda
[27, 28]. Community ownership and engagement are
vital in immunization strategies to overcome vaccination
hesitancy, enhance vaccination confidence, and improve
immunization coverage [29].

NITAG played a crucial role in shaping Cameroon’s
HPV vaccination strategy. It recommended an intensi-
fied communication effort and advocated adopting a
cost-effective single-dose approach, considering the chal-
lenges associated with second-dose uptake and aligning
with WHO guidelines. Furthermore, the NITAG pro-
posed a gender-neutral approach after local concerns
regarding HPV vaccination among girls were assessed.
Combining interventions, including vaccinating boys,
helped to alleviate doubts surrounding the vaccination
of girls and immediately significantly improved the vac-
cination of girls in three regions and at the national level
(Table 1). The vaccination of boys holds added value, as
the vaccine limits HPV transmission and offers protec-
tion against various HPV-related diseases, including
genital warts and anal, penile, and oropharyngeal cancers
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[30, 31]. Although we observed a negative trend later on,
it was significant only in 10% of regions (South West).

Within the context of single-dose-gender neutral vac-
cination, PIRI preceded a surge in the number of girls
vaccinated and vaccination coverage in 2023 compared
to the previous year and non-PIRI period (Figs. 2 and
3). PIRI intervention within this context was projected
to significantly improve vaccination in 70% of regions
immediately. Although a negative trend was observed
post-PIRI, it was only statistically significant in four
regions (Table 1).

Although intensifying communication improved girls’
vaccination, the results were not statistically significant
(Table 1). However, strengthening communication with
the population enhances knowledge of HPV risk, vacci-
nation benefits, and building trust in immunization prac-
tices [32].

Despite the upsurge in vaccinations in all regions and
nationwide, regional disparities in vaccine coverage and
intervention impact underscore the need for targeted
interventions. Remarkable progress has been made, with
vaccine uptake rates increasing from 16% for the first
dose for girls in 2020 to 57% in 2023 and 26% for boys in
2023. Although all regions showed an absolute increase
in girls vaccinated, the direct impact of specific activities
was significant in some parts of the country. PIRI was the
single intervention that directly, immediately, and signifi-
cantly contributed to improvement in seven regions and
at the national level. However, it later resulted in a signifi-
cant negative trend in four regions (Table 1). Similarly,
gender-neutral single-dose vaccination led to an imme-
diate improvement in three regions and at the national
level but was followed by a significant negative trend in
the South West.

Despite the gains recorded in vaccination coverage in
all regions, coverage improvements in 2023 were higher
in regions where coverage exceeded 10% in the previous
year (Fig. 2). Four regions attained the 90% elimination
target [33]. Regions with low performance in previous
years, such as the Center, Littoral, and the West, recorded
the least coverage. These regions contain cities such as
Douala and Yaounde, which experience high vaccine
hesitancy [34, 35]. Addressing vaccine hesitancy in these
regions may further improve vaccine uptake.

The increasing vaccination coverage in Cameroon fol-
lowing the gender-neutral-single-dose and PIRI approach
partly demonstrates the added value of the interventions
[36]. In this vaccination context, these interventions
enabled a threefold increase in vaccination of girls at the
national level in 2023 compared to 2022, with an addi-
tional 166 188 girls vaccinated nationwide compared to
the previous year. The cost of these additional doses to
protect more girls was USD 747,846, while the cost for
males was USD 506,745, based on the purchase price of
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vaccine doses available in the country. The cost associ-
ated with vaccinating additional girls compared to the
previous year highlights not only the expense of the vac-
cines but also the financial gains to the program by pre-
venting vaccine wastage that would have occurred in the
absence of these interventions. The government covered
the vaccine cost for males. An inherent challenge with
this approach lies in the government’s need to allocate
funding and secure vaccines specifically for male vac-
cination, as the Vaccine Alliance (Gavi) predominantly
directs its resources towards vaccinating girls at present
[26].

Additionally, the gender-neutral vaccination approach
was coupled with a single-dose schedule, thus making
distinguishing the effect and outcome of one of these
approaches on improved uptake challenging. However,
for each strategy, at least in parts of the country, a sta-
tistically significant increase in vaccinated girls was
immediately observed with the gender-neutral-single-
dose-PIRI interventions. It is imperative to conduct thor-
ough investigations into the impact of vaccinating boys
on HPV control within this setting. Also, the limited data
restricted the ability to obtain robust results for each
region. There is a need to pursue this research over time
to clearly assess and present each intervention’s gains
across each region. Additionally, there is a need to assess
the long-term cost sustainability of PIRIs.

The Adamawa, Far North, North, and East Regions,
where coverage reached 90%, have existing traditional
community strategies that may support increased cover-
age through intensified efforts. Leveraging these strate-
gies will be valuable in improving coverage. With further
research, these strategies could provide useful lessons.

Lessons learned

The lessons from Cameroon’s three years of implemen-
tation experience are promoting gender equality in HPV
vaccine administration, adopting single-dose and PIRIs,
and intensified communication to improve coverage. The
gender-neutral-single-dose and PIRI intervention rapidly
improved vaccination coverage for girls and protected
boys [37]. Although every region experienced increased
coverage in 2023, only four had approximately 90% vac-
cination coverage, as recommended by the WHO for
cervical cancer elimination [33]. There is a need for fur-
ther research to understand the reasons for low uptake
in some regions, identify tailored approaches to improve
their performance and work towards sustainable and
consistently high national HPV coverage and population
protection.

The PIRI, coupled with strategies such as gender-neu-
tral-single-dose vaccination, community engagement,
and intensified communication with expert interven-
tions, contributed to the coverage of the first dose of the
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HPV vaccine in girls to increase from 20% in December
2022 to 57% in 2023. Similarly, the coverage rate for boys
during this period was 26%. Mapping or reaching out to
girls for a second dose has been a considerable challenge,
particularly in low-income regions [38, 39]. The single-
dose approach in Cameroon has dramatically eased the
logistical difficulties of reaching the target population
for the second dose [40] and has been shown to be cost-
effective [41, 42].

Engaging in PIRI was critical (Fig. 3; Table 1). This
approach helped health workers to sensitize parents and
reach boys and girls. The PIRI granted access to ado-
lescents in school and out of school. The integration of
HPV vaccine catchup with other childhood routine vac-
cines also promoted the uptake of missed childhood rou-
tine vaccines and reduced the number of zero-dose and
under-immunized infants, promoting a positive narrative
of the community’s overall well-being [18, 43].

Strengths, limitations, and threats to external
validity

This research highlights interventions that improve HPV
vaccination in Cameroon by nearly threefold for girls
after three years of persistently low coverage. The study
shows the collective impact of gender-neutral-single-
dose vaccination, PIRI, and intensified communication
on HPV vaccine uptake. The vaccine uptake ensured
population immunity to females and males and limited
disease risk.

Despite the merit of this study, it has some limitations.
The coverage improvement was more remarkable in just
four regions (Adamawa, Far North, North, and East) with
approximately 90% elimination target coverage. In addi-
tion, the coverages relied on administrative estimates of
the population at the national level, which may not always
reflect the actual situation of the target population. Also,
the study had data for a limited period for each inter-
vention period and could not depict the impact of each
intervention at the region and country level. In addition,
PIRI was implemented alongside gender-neutral single-
dose vaccination and intensified communication. This
combined approach makes it challenging to isolate the
independent contribution of each intervention.

In spite of these limitations, the study discusses bar-
riers to and facilitators of HPV vaccination in a low and
middle-income setting. It highlights vital interventions
like the NITAG assessment and orientation tailored to
local context and the adoption of gender-neutral-single-
dose regimens. When combined with PIRI, these efforts
significantly promoted vaccine uptake and facilitated
reaching the targets in diverse and remote areas [18, 39,
40]. These interventions can improve HPV vaccination
coverage in similar contexts. We hope this study will
stimulate further research on the contribution of each
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strategy discussed in this manuscript to improving HPV
vaccination coverage in this context. Additionally, the
successes achieved in the four regions where at least 90%
of the HPV elimination target was reached can be lever-
aged to improve performance in the poorly performing
sites and applied to similar settings. Furthermore, it is
also essential to investigate the reasons behind the mini-
mal increases recorded in the Center, Littoral, and West
regions (Fig. 2).

Conclusion

The introduction of HPV vaccination in Cameroon ini-
tially presented numerous challenges, but the country
achieved substantial progress through targeted interven-
tions in 2023. Key strategies included gender-neutral-
single-dose vaccination and PIRI. These interventions
immediately statistically significantly improved adoles-
cent girls’ first-dose vaccination in parts of the country
[18, 39, 40].

PIRIs are critical in sensitizing parents and reaching
adolescents in and out of school, increasing uptake and
positively impacting overall immunization rates [18].
This approach eased the targeting and vaccination of
girls and boys without discrimination. Also, community
engagement is key to immunization strategies. Commu-
nity involvement enhanced communication and vaccine
acceptance and improved coverage [29].

The country’s shift to a single-dose HPV vaccine alle-
viated logistical challenges associated with second-dose
administration, proving cost-effective and operation-
ally feasible [40]. This study provides insights into the
implementation strategies, challenges, and interven-
tions contributing to improving HPV vaccine coverage
in Cameroon. In addition, the study found that HPV vac-
cination coverage was greater than 90% in some regions,
highlighting the possibility of reaching the 90% vaccina-
tion coverage elimination goal.

In settings with low HPV vaccination coverage, some
practical steps are helpful, as observed in this research. It
is vital to leverage the NITAG’s potential in the context of
challenges to reaching the HPV vaccination goal. In addi-
tion, PIRI and gender-neutral-single-dose vaccination
collectively immediately significantly stimulate HPV vac-
cine uptake and population immunity in the fight against
HPV-related conditions affecting females and males.

This paper further underscores the need for further
research with a more robust database to explore the
benefits of these interventions in all regions and the
cost-effectiveness and sustainability of gender-neutral
single-dose HPV vaccination and PIRI approaches.
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