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Cervical cancer due to human papillomavirus (HPV) infection is a leading cause 
of mortality among women in low-resource settings. Many Sub-Saharan African 
countries have introduced HPV vaccination programs at the national level in 
the last few years. However, countries are struggling to maintain sustainable 
coverage. This study focuses on the introduction and sustainability challenges, 
context-specific key lessons learned, and mechanisms of action to achieve high 
sustainable coverage from low and lower-middle-income countries (LLMICs) 
that have introduced HPV vaccination programs by collating evidence from 
a literature review and key informant interviews. Local data availability was a 
challenge across countries, with the lack or absence of registries, data collection 
and reporting mechanisms. Multi-sectoral coordination and early involvement of 
key stakeholders were cited as an integral part of HPV programs and facilitators 
for sustainable coverage. Key informants identified periodic sensitization and 
training as critical due to high staff turnover. Health workforce mobilization was 
fundamental to ensure that the health workforce is aware of the disease etiology, 
eligibility requirements, and can dispel misinformation. Schools were reported to 
be an ideal sustainable platform for vaccination. However, this required teachers 
to be  trained, which was often not considered in the programs. District-level 
staff were often poorly informed and lacked the technical and logistic capacity 
to support vaccination rounds and data collection. To improve the sustainability 
of HPV vaccination programs, there is a need for timely microplanning, efficient 
preparedness assessment, assessing training approaches, periodic training, 
finding innovative ways to achieve equity and adoption of a bottom-up approach 
to ensure that processes between districts and central level are well-connected 
and resources are distributed efficiently.
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1. Introduction

Cervical cancer due to human papillomavirus (HPV) infection is 
a leading cause of morbidity and mortality among women in 
low-resource settings, accounting for approximately 88% of all cervical 
cancer deaths globally (1). Licensure of the first HPV vaccine in 2006 
altered the landscape for cervical cancer prevention, with vaccination 
becoming a key component in prevention programs, introduced in 
approximately 130 countries to date (2).

Countries have employed various strategies in introducing HPV 
vaccines, some implemented pilot demonstration programs or phased 
roll-out prior to national introduction, while others immediately 
introduced HPV vaccines into their national immunization plan (3). 
HPV vaccination has been rolled out through different delivery 
platforms such as schools, health facilities, or community outreach. 
Schools are often the predominant primary delivery site in 
low-and lower-middle-income countries (LLMICs) targeting mainly 
9–14 year-old girls as per WHO recommendations (4). As of 
mid-2021, 7 of 29 low-income countries (LICs), and 21 of 51 lower-
middle-income countries (LMICs) had introduced HPV vaccine (2), 
initially correlated with the availability of financial support, e.g., Gavi, 
the Vaccine Alliance (2), but most national introductions in LLMICs 
started after 2017 (5) followed by the WHO call to elimination of 
cervical cancer globally in 2018 (6).

Since HPV vaccination programs are relatively new in LLMICs, 
national decision-makers have faced several introductory challenges 
in addition to the global shortage of HPV vaccine including selection 
of optimal delivery strategy, community level communication, 
targeting hard to reach populations (out of school girls, populations 
living with HIV infection, internally displaced peoples, refugees, 
ethnic minorities, etc.), tailoring delivery and communication 
approaches to sub-national level, and determining how to maximize 
coverage (7, 8). Recent introductions have highlighted the need for 
context-specific solutions to sustain introduction and delivery of HPV 
vaccination programs. Additionally, there is a growing body of 
evidence that the ongoing covid-19 pandemic has created additional 
challenges of vaccine prioritization and increased workload on health 
systems in the immunization domain (9).

Drawing on published data and key informant interviews (KIIs), 
this study aimed to summarize lessons learned from recent HPV 
vaccination program introductions, develop a deeper understanding 
of facilitators and barriers to HPV vaccination programs, and identify 
key areas for achieving sustainable coverage.

2. Methods

We conducted a qualitative, multi-method study design 
comprising a systematic literature review and semi-structured KIIs to 
determine key barriers and identify what works and why in HPV 

vaccination programs. After collating our results, we drew on concepts 
from theory-based evaluation to deepen our analysis of service 
delivery experiences in LLMICs by extracting and synthesizing 
findings on how contextual elements trigger specific barriers and 
mechanisms of action that could improve outcomes. The service 
delivery experience analysis was focused on HPV introduction and 
post-introduction experiences.

2.1. Systematic literature search and 
literature review

We performed a systematic literature search in August 2021 using 
a combination of different keywords, including individual names of 
LLMICs that had introduced or planned to introduce HPV vaccination 
programs (10). The detailed search strategy with keywords and MESH 
terms with Boolean terms is available in Supplementary Table S1.

Four databases were searched in a systematic way: Ovid, 
PubMed, Web of Science, and Science Direct. Of 4,910 publications 
retrieved, we discarded duplicates in Endnote and Covidence and 
shortlisted 2,844 articles for abstract/title screening. Two team 
members (AB and DNW) screened and shortlisted articles using a 
screening tool based on inclusion/exclusion criteria, leaving 213 
articles for full-text screening as per PRISMA guidelines (Figure 1). 
A detailed protocol is available on Prospero (11). Authors 
conducted reference combing and systematically searched one 
database (ProQuest) and several websites (Ministries of Health 
(MOH), Gavi, WHO, John Snow, Inc. (JSI), Clinton Health Access 
Initiative, Inc. (CHAI)) for grey literature including presentations 
and reports from various HPV focused projects through August 
and Sept 2021 (12, 13).

Following full-text screening, we  shortlisted 43 articles that 
included the following themes: decision-making, planning and 
implementation, social mobilization and communication, 
sustainability and lessons learned from HPV vaccination programs. 
To keep findings context-specific, we focused only on LLMICs.

2.2. Key informant interviews (KIIs)

Ten LLMICs based in Asia and Africa were identified 
purposefully to ensure diversity in lessons learned based on: (1) 
introduction status, i.e., introduced or planned introduction, (2) 
programmatic diversity, i.e., delivery strategy, dosing schedule, target 
age cohort etc., (3) vaccine coverage, and (4) geographical diversity. 
HPV-related publications, documents and country evaluation 
documents were used to prepare the initial national and sub-national 
level stakeholders’ list, and a snowball approach was used to identify 
additional experts. Key stakeholders were defined as members of the 
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National Immunization Technical Advisory Group (NITAG), senior 
officials from national departments of health, and representatives 
from international organizations, e.g., WHO and the United Nations 
Children’s Fund (UNICEF). Ethical approval for the study was 
obtained, and participants were asked to provide an informed 
consent. We interviewed 18 national HPV experts from February 
2022 to April 2022 (until saturation) via Zoom to gain insight into 
HPV vaccine introduction experiences and associated challenges in 
their respective countries (Table 1). Country identification for KIIs 
was independent of the studies identified in the review, which may 
overlap but were not deliberately kept the same. Although we aimed 
to maintain diversity in HPV vaccine introduction status across 
selected countries, we were not able to secure interviews from the 
countries planning HPV national vaccination programs. Therefore, 
the findings of KIIs are based on countries having a national HPV 
vaccination program.

2.3. Data extraction and analysis

2.3.1. The literature review
Two authors (DNW, AB) independently extracted data from the 

peer-reviewed and grey literature search from December 2021 –
January 2022 using an Excel-based matrix comprising key themes 
informed by WHO guidelines for new vaccine introduction and 
introducing HPV vaccine into national immunization program guide 
(14, 15). The matrix was piloted a-priori and revised twice to allow 
for emerging themes and was reviewed independently by the third 
author (AV). The matrix included domains of decision-making, 
planning, social mobilization and communication, monitoring and 
evaluation, sustainability, associated challenges and lessons learned. 
Data were grouped by year of introduction, country, and primary 
delivery strategy to study different experiences and draw 
best practices.

FIGURE 1

Systematic literature review flow. Publications in the second round were excluded if (1) from HICs and failed to be excluded in the first round, (2) from 
Upper middle-income countries (UMICs), (3) covered personal beliefs, knowledge, acceptability, uptake, vaccine hesitancy and attitudes among parents, 
women and adolescents, (4) not focused on the national HPV vaccination program, (5) hypothetical acceptance studies or studies discussing disease 
burden before vaccine introduction, and (6) detailed modeling studies on cost-effectiveness analysis or cost estimation of HPV vaccination programs.
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We used the Joanna Briggs Institute Critical Appraisal 
checklist tools to evaluate the risk of bias in the articles included in 
the study.

2.3.2. Key informant interviews
Transcripts of KIIs conducted on Zoom were iteratively 

analyzed by two researchers (DNW and DG) independently using 
thematic analysis with inductive and deductive coding developed 
a-priori from the semi-structured interview guide [S2]. Two authors 
randomly selected two transcripts and conducted open coding and 
after discussing any discordance and disagreements, developed a 
codebook to use to analyze the remaining transcripts using ATLAS.
ti v22 (56). We  used information obtained in the interviews to 
consolidate and document challenges reported in the literature, 
especially for countries that introduced HPV vaccination programs 
between 2019 and 2021. Study findings were synthesized in a 
narrative approach to discuss interviews and literature review 
themes that reinforced each other. Sub-themes that emerged from 

the interviews were data collection, management and reporting, 
and human resource capacity.

3. Results

We analyzed 43 peer-reviewed articles and 13 grey literature 
documents, the latter comprising country evaluation reports (n = 4), 
PATH country presentation documents (n = 2), JSI country reports 
(n = 2), country briefs (n = 2) and a viewpoint (n = 1), WHO Bulletin 
(n = 1) and CHAI resource document (n = 1) (Supplementary Table S4). 
Fourteen LICs and LMICs from Africa and Asia, 11 of which 
introduced national HPV vaccination programs between 2018–2021, 
are included in the study with publications from the systematic 
literature review (Table 1). Experience from eight national programs 
in Africa and Asia were covered in 18 interviews (Table 1).

We categorized results by drawing on the domains outlined in the 
WHO guide on introducing HPV vaccines in national immunization 

TABLE 1 Overview of countries included in systematic literature search and stakeholder interviews.

1.1. Systematic literature search: Countries and publication included 
from literature review

1.2 Key informant interviews: Countries 
included and stakeholders interviewed

Countries Income status Date of national 
introduction

Country Expertise

Bhutan (8, 16–18) LMIC 2009 National level stakeholders (n = 10)

Cameroon (19) LMIC 2020 Cote d’Ivoire National immunization 

program and economics

Côte d’Ivoire LMIC 2019 Ethiopia National immunization 

program and public health

Ethiopia (20) LIC 2018 Kenya National immunization 

program

Kenya (20–22) LMIC 2019 Lao PDR National immunization 

program

Lao PDR (23) LMIC 2020 Rwanda National immunization 

program

Malawi (24–26) LIC 2019 Zambia National immunization 

program

Mozambique (27, 28) LIC 2021 Zimbabwe Health promotion and policy

Rwanda (16, 20, 29–32) LIC 2011 Non-governmental organizations (NGOs) (n = 8)

Senegal (5, 33) LMIC 2018 Cote d’Ivoire National immunization 

program

Tanzania (20, 34–39) LMIC 2018 Kenya Gynecology and public health

Uganda (16, 40–45) LIC 2015 Lao PDR National immunization 

program

Zambia (20) LIC 2019 Myanmar National immunization 

program

Zimbabwe (20, 46–49) LMIC 2018 Zambia National immunization 

program

LLMICs* (3, 7–9, 16, 50–55) - - Zimbabwe National immunization 

program

Section 1.1 shows countries included in the study with publications from the systematic literature review. Countries in italics are those that introduced during the review process and the study 
covers experience only from demonstration programs from the respective country.
*indicates publications that anonymously report findings, i.e., without indicating countries separately or summarized the findings of LLMICs. Lao PDR -Lao People’s Democratic Republic. The 
definition for LICs and LMICs is used from World Bank data; low-income economies are defined as those with a GNI per capita, calculated using the World Bank Atlas method, of $1,085 or less in 2021; 
lower middle-income economies are those with a GNI per capita between $1,086 and $4,255 (75). Section 1.2 illustrates the countries, stakeholder category and expertise of the stakeholders interviewed.
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programs. We  categorize results using the following themes: 
preparation and planning, implementation, social mobilization and 
communication. As we included countries with existing national HPV 
immunization programs in our analysis, we added two additional 
themes: sustainability, and impact of Covid-19 on HPV 
vaccination programs.

4. Preparation and planning

4.1. Local data availability, data reporting, 
and management

Health information systems such as databases or registries to 
record and report data on vaccination are essential for decision-
making (57), optimal planning, tracking and determining accurate 
coverage. Lack of local service data was highlighted as a major 
challenge and contributed to delaying the decision-
making process.

Paper based registries were the most common reporting tool 
used during vaccination sessions at schools and data registries were 
often not integrated with the routine immunization data collection. 
In some countries where reporting, data storage and tracking systems 
were not optimized, accessing data during school breaks and 
determining accuracy of collected data was a challenge (46). 
Key-informants reported that transferring paper-based data to 
electronic sheets and timely retrieval of data was a significant 
challenge (e.g., in Zambia).

Availability of data for enumerating eligible girls is also crucial for 
planning the vaccination sessions and was often inaccurate or 
inconsistent across sectors and programs. Countries have adopted 
various approaches in enumerating lists of in and out of school girls 
which often involved consolidating these lists from district to national 
level through various meetings (33, 47). For example, the presence of 
health extension posts facilitated enumerating out-of-school girls in 
Ethiopia. (KIIs).

Defining the target age cohort was critical to enumerate 
schoolgirls such as in Senegal and Zimbabwe where the target cohort 
was of an age that transitioned between grades and/or schools during 
the vaccination window. This complicated registration and tracking 
processes. Furthermore, access to registers at school during school 
breaks, accuracy of data collected, and discrepancies between records 
at schools and health facilities were reported as barriers for data 
reporting and management (33, 46).

4.2. Vaccine management: Vaccine 
supplies, cold chain, and other logistics

Global shortage of HPV vaccine was cited as a major challenge at 
the national level across all programs, prompting many countries 
(e.g., Ethiopia, Zambia, Tanzania) to switch from vaccinating 
multi-age cohorts to single-age cohorts (20) (KIIs). Numerous 
bottlenecks for vaccine management at sub-national levels were 
found in our study: insufficient vaccines on the day of administration 
(due to inaccurate quantification of numbers of eligible girls), 
challenges in transporting vaccine to the site and distant locations, 
inadequate facilities in healthcare centers such too few working 

fridges, highlighting the need to ensure adequate storage capacity 
during preparedness assessment and microplanning (40, 41, 48). 
Countries with limited local vaccine storage capacity at the district 
level faced challenges with vaccine management and supply during 
the vaccine administration days specifically for the campaign mode 
as large number of vaccines had to be administered during a short 
period of time. Findings showed that the most efficient form of cold 
chain management for HPV vaccination is incorporation with 
routine immunization infrastructure (8). Ethiopian key-informants 
voiced logistics as a significant challenge for program managers such 
as limited funds for staff transportation and per diem allowances for 
conducting vaccination sessions in schools.

Key informants emphasized previously reported staff shortage 
(42) for conducting HPV immunization activities, further exacerbated 
by staff relocation to tackle covid-19 pandemic-related activities across 
eight countries (9) (Table 1). Stakeholders also strongly voiced the 
need of strengthening staff technical capacity at national and 
district levels.

4.3. Multi-sectoral coordination

HPV vaccination programs require not only the involvement of 
coordinating bodies and the health workforce but also different 
governmental and non-governmental organizations to facilitate 
planning, introduction and implementation activities at the national, 
regional, and district levels. One critical partner is the Ministry of 
Education (MoE) (58), as LMICs deliver the HPV vaccine primarily 
through school outreach sessions.

Often, countries did not have a pre-existing adolescent health 
program at the time of HPV vaccine introduction; thus, lack of 
experience with nontraditional partners raised implementation 
challenges. However, Rwanda’s program experience demonstrated 
that early inclusion of the MoE, Ministry of Gender and Family 
Promotion, research institutes, health workforce, and additional 
stakeholders is possible even without an adolescent health 
intervention at the EPI level (29, 59). The experience of Cote d’Ivoire, 
where some schools did have school health programs but were not 
utilized in the initial planning, emphasizes the need for robust 
mapping and microplanning prior to introduction (KIIs). Similarly, 
various program experiences found inclusion of MoE and Ministry 
of Finance (MoF) in preparatory meetings, experience from past 
immunization programs, trust between stakeholders, local champions 
and political prioritization as critical factors for efficient coordination 
(43, 50).

Interview findings provided an in-depth understanding of the 
challenges to partner coordination; often the challenges started from 
the initial decision-making and planning processes. Lack of clarity on 
vaccine prioritization processes and competition for program 
placement among stakeholders, with some not involved or missed, 
created resentment and difficulties with resource mobilization and 
planning. Involvement of international stakeholders via different 
national stakeholders created lack of ownership. Barriers such as 
changes in staff and leadership (44), lack of efficient resource 
distribution from national to district levels (KII), under-representation 
of MoF (43), disconnect between new vaccination introduction and 
processes within the districts (49) are also critical to partner 
coordination (16) (27).
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5. Implementation

5.1. Training

Stakeholders cited training as a critical factor to ensure that the 
health workforce and related stakeholders are fully aware of the 
vaccine, the disease etiology, target age cohort, delivery strategies, data 
collection and can mitigate misinformation. Duration and content of 
training (33, 34, 47) was similar across countries. To deliver training, 
countries used a combination of presentations, demonstrations, group 
work, separate training guides and role-plays, varying from 1 day (e.g., 
Zimbabwe, Senegal) to 3 days of training (e.g., Tanzania, where 
additional topics beyond vaccination were covered) (33, 35, 47). 
Cascade training was the most common training approach across 
programs (33, 35, 47). The most frequent challenges in this approach 
were high staff turnover, dilution of information in the cascade 
approach and extension of HPV training beyond the usual EPI target, 
adding to the need for training and tools to tackle misinformation. An 
alternative approach that worked well for Laos PDR was centralized 
team training where expert groups were sent to districts to minimize 
the dilution of training in the cascade training approach.

Another barrier to training was budget. To cut costs, training was 
often combined with other vaccination programs, conducted virtually, 
or packaged with non-vaccine interventions as in Tanzania (24, 40). 
However, in Cote d’Ivoire, this approach resulted in healthcare 
workers having limited knowledge and capacity to advocate for HPV 
vaccine in the field.

HPV training program needs extend beyond the usual EPI target 
age cohort adding to the need for content-focused interactive training 
approaches. Healthcare professionals (HCPs) are mainly responsible 
for vaccination, mobilization and communication activities, including 
responding to rumors about HPV vaccines. However, HCPs were 
sometimes found to have little knowledge of disease etiology and 
vaccine, with some reports indicating that HCPs were unaware of the 
disease they were vaccinating against or the MoH-recommended 
target age group eligible for vaccination. In addition, in Uganda and 
Tanzania, only a few HCPs reported attending a condensed one-day 
training vaccine a few weeks before the introduction (36, 41). In 
specific instances (such as Cote d’Ivoire) the planning process and 
trainings were rushed or missed.(KIIs) Similar lack of training and 
communication was observed in low performing districts in Uganda 
(45). Optimal training and involvement of teachers (60, 61) was 
identified as a facilitator for sustainable coverage. One of the emerging 
findings from our study was the critical need to focus on HCP training 
content and refresher training due to staff turnover. All key-informants 
strongly voiced the need for periodic training, as training was usually 
only anticipated for initial introduction with no planned refresher 
training or HCP capacity building.

5.2. Delivery

Countries need to select a delivery approach and primary delivery 
site for HPV vaccination depending on vaccine supply, feasibility of 
access to sites, distance between health facility and schools, school 
attendance and cost-effectiveness of each parameter. The two main 
alternatives in timing of HPV vaccine delivery approaches include 
campaign and regular routine. In routine delivery, vaccine is available 

all year round. In contrast, in campaign delivery, the vaccine is 
administered in campaigns lasting a few days, a week or month; 
usually at six-or twelve-month intervals.

In many countries, schools are the primary delivery site while a 
smaller number opted for healthcare facilities, depending on the ease 
of access to the target population. We  analyzed different delivery 
approaches and the relevant facilitators and barriers per country 
(Table  2). Eleven of the national HPV vaccination programs in 
sub-Saharan LLMICs covered in our study have adopted schools as 
primary or secondary vaccination sites (Table  2). All programs 
supplemented delivery activities with either availability of the HPV 
vaccine at health facilities following vaccination sessions or through 
mobile posts or community outreach platforms. All six of the SEARO 
and WPRO region LLMICs opted for schools as primary or secondary 
delivery sites.

In terms of different delivery approaches, Ethiopia, Zimbabwe, 
Rwanda (30), and Zambia opted for the campaign delivery approach 
with annual school campaigns ranging from 2 days to 1 week. 
Although considered expensive, stakeholders appreciated a 
campaign mode harmonized with the school calendar with fewer 
focused visits of healthcare teams as an effective approach. An 
additional facilitating factor was harmonizing the dosing schedule 
with school calendars. Integrating the HPV vaccination campaign 
in child health weeks or similar scheduled events (as in Zambia) 
was a facilitator for campaigns. Countries opting for campaign 
delivery need to be  prepared to mobilize resources, intensify 
communication, and periodically sensitize staff. Table 2 shows 2019 
and 2020 coverage rates in countries opting for campaign or routine 
delivery approaches, campaign showing higher coverage coupled 
with schools as primary delivery platform compared with routine 
approach. (60, 61). Routine mode might work better for countries 
with sub-optimal school attendance with intensified social 
mobilization and communication outreach activities. These 
program experiences have demonstrated that providing vaccination 
at school is both feasible and acceptable (20, 36, 62). Using a school-
based vaccine delivery platform with a six-month or annual dose 
schedule is an effective strategy, but it requires careful micro-
planning between health and education officials (17, 46), and at 
times the information forwarded from MoH to school 
administration did not reach the school teachers (63) (KIIs). There 
is insufficient data on programs using health facilities as the only 
site for vaccine delivery.

Integration of HPV vaccination and adolescent health 
programs in schools was recommended by WHO as a promising 
practice (64). However, none of the countries discussed in this 
review had a strong pre-existing adolescent or school health 
program ready for the addition of a new intervention like 
vaccination. This challenged coordination and microplanning as 
new partners such as MoE needed to be engaged to support school 
outreach visits. For instance, in Cote d’Ivoire, initially the MoE 
was seen as simply a healthcare service delivery site; it was not 
until sometime after introduction that more relevant education 
leaders with a mandate to provide a school health program were 
identified and enlisted in-depth support for HPV vaccination. 
Despite these limitations, countries have shown that high school 
attendance, timely inclusion and coordination with MoE, a 
committed health workforce, training and mobilization of school 
staff can enable HPV vaccination delivery.
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TABLE 2 Barriers and facilitators related to HPV vaccine delivery. The table includes barriers and facilitators related to HPV vaccine delivery including cross-cutting themes such as microplanning, communication 
and social mobilization.

Countries World bank 
income 
status

Introduction 
date

Primary 
delivery 
site

Secondary 
delivery site/
outreach

Target age 
cohort & dosing 
schedule

Adolescent 
health 
program

Coverage Key lessons learnt

HPV1 (%) HPVc (%)

Delivery Approach -Campaign

1 Ethiopia LIC 2018 School – SAC –14-year-old (oldest 

eligible girls) Dosing 

schedule: 0, 6

No 2019: Facilitators: High school attendance 

Participation of regional education bureau in 

introduction activities; Close collaboration 

between MoH and MoE. Barriers: Limited 

funding for staff transportation and per diem 

allowance for vaccination sessions in school (KIIs).

94 84

2020:

95 76

2021:

86 75

2 Zimbabwe LMIC 2018 School Health facility –mop 

up for 1 month at HF 

after 1 week of 

school-based 

campaign

MAC -10 to 14-year-old 

girls (first year); grade 5 

(subsequent years) 

dosing schedule: 0, 12

No 2019: Facilitators: 12 months dosing schedule to 

harmonization the vaccine sessions with school 

calendar-continued MOH and MOE 

collaboration (49). Barriers: confusion on age 

eligibility among HCPS visiting schools 

creating missed opportunities (46, 47), accurate 

data reporting on day of vaccination, lack of 

messages on second dose for girls in the school.

91 67

2020:

n/a n/a

2021:

67 40

3 Rwanda LIC 2011 School Health facility: 2 days 

school-based 

campaign followed 

by limited availability 

at the health facility

SAC –9-year-old Dosing 

schedule: 0, 6

No 2019: Facilitators: Strong multi-sectoral coordination 

between MoE and MOH (29) Training and 

involvement of school teachers [KII].
97 94

2020:

89 68

2021:

78 73

4 Zambia LIC 2019 School Health facility School 

as primary delivery 

site integrated into 

child health week

SAC –14-year-old 

Dosing schedule: 0, 12

No 2019: Facilitators: the initial schedule was 6 months 

for two doses, switched to 12 months to align 

with the school calendar Integration with 

child health days. Barriers: lack of clear 

communication during child health days on 

administration of HPV vaccine (KIIs).

99 n/a

2020:

75 69

2021:

45 33

5 Lao PDR LMIC 2020 Community 

based

Initially school but 

changed to 

community outreach 

due to Covid-19

MAC -10-to 14 year-old 

girls (1st year); 10-year-old 

girls (subsequent years) 

Dosing schedule: 0, 12

No 2020: Facilitators: Central training approach that 

facilitated trained HCPs on the field to conduct 

vaccination [KII].
76 n/a

2021:

37 42

(Continued)
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TABLE 2 (Continued)

Countries World bank 
income 
status

Introduction 
date

Primary 
delivery 
site

Secondary 
delivery site/
outreach

Target age 
cohort & dosing 
schedule

Adolescent 
health 
program

Coverage Key lessons learnt

HPV1 (%) HPVc (%)

Delivery Mode –Routine

6 Gambia 2019 School Out of school girls 

visit schools on 

vaccination days

SAC –9-year-old Dosing 

schedule: 0.12

No 2019: No information could be retrieved

68 n/a

2020:

n/a n/a

2021:

34 30

7 Malawi LIC 2019 Static and 

outreach clinics 

–vaccine 

available 

throughout the 

year as each girl 

turns 9

Schools (quarterly 

delivery in schools)

SAC –9-year-old Dosing 

schedule: 0, 6

No 2019: Switch from campaign to routine mode in 2021. 

Facilitators: Health surveillance assistance 

(HSAs), a committed team focused on 

conducting vaccine related activities including 

communicating on the importance of vaccination 

tackling misinformation, mobilization 

community and school staff (25). Barriers: 

inadequate funding to train all health workers and 

teachers for delivery (24).

88 n/a

2020:

84 77

2021:

14 12

8 Tanzania LMIC 2018 School Community sites, 

community mobile 

sites, health facility

SAC –14-year-old 

Dosing schedule: 0, 6

No 2019: Facilitators: Periodic sensitization and 

distribution of flyers to increase coverage (35). 

Barriers: Inadequate engagement between health 

facilities and schools Outreach activities were not 

integrated into health programs. Lack of precise 

messages on the second dose in schools (36).

78 49

2020:

82 58

2021:

73 57

9 Uganda LIC 2015 School Health facility and 

outreach posts

SAC –10-year-old 0, 

6 months

No 2019: Facilitators: Integration with child health days. 

Barriers: unclear communication on the target 

cohort to HCPs resulting in some turning down 

the eligible girls, transport challenges and 

limited vaccines for vaccination sessions in 

schools.

99 64

2020:

74 30

2021:

75 44

(Continued)

https://doi.org/10.3389/fpubh.2023.1112981
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


W
ah

eed
 et al. 

10
.3

3
8

9
/fp

u
b

h
.2

0
2

3.1112
9

8
1

Fro
n

tie
rs in

 P
u

b
lic H

e
alth

0
9

fro
n

tie
rsin

.o
rg

Countries World bank 
income 
status

Introduction 
date

Primary 
delivery 
site

Secondary 
delivery site/
outreach

Target age 
cohort & dosing 
schedule

Adolescent 
health 
program

Coverage Key lessons learnt

HPV1 (%) HPVc (%)

10 Cote d’Ivoire LMIC 2019 School Health facility – 

supplemented by 

community outreach

SAC –9-year-old Dosing 

schedule: 0, 6

No 2019: Facilitators: Periodic intensification of routine 

immunization –focused on the school-based 

campaign –as catch-up during covid-19. 

Covid-19 prompted specific innovative 

messaging to encourage girls to visit health 

facilities during school closure.

6 n/a

2020:

67 13

2021:

34 41

11 Kenya LMIC 2019 Health facility Advocacy, 

communication and 

social mobilization 

support through 

communities schools

SAC – 10-year-old 

Dosing schedule: 0, 6

No 2019: Barriers: Vaccine misinformation among 

community members, Lack of involvement of 

religious groups planning and introduction 

activities affecting delivery and consequently 

coverage.

25 n/a

2020:

33 16

2021:

29 44

12 Senegal LMIC 2018 Health facility Outreach at 

community locations 

and primary schools 

– frequency 

determined by HCF

SAC – 9-year-old Dosing 

schedule: 0, 6

No 2019: Facilitators: Close collaboration b/w MoE and 

MoH -incorporated a module on primary 

cervical cancer prevention in school 

curriculum, planning sessions in collaboration 

with school. 1 day training -developed separate 

training guides for teachers and HCPs (33). 

Barriers: Not all schools in districts had 

trained teachers and not all facilities received 

HPV communication material.

86 25

2020:

45 31

2021:

39 21

The coverage data is obtained from the IVAC view hub and HPV dashboard (10, 76). Countries with data retrieved for the study are included in the table. ‘n/a’ refers to countries that introduced 1st dose in 2019 or 2020, and did not have dose 2 coverage yet per 
reporting year. HPV1 (%) refers to HPV vaccine first dose coverage and HPVc (%) refers to HPV vaccine second dose coverage. Low- income countries (LIC). Lower-middle-income country (LMIC). Single-age cohort (SAC). Multi-age cohort (MAC).

TABLE 2 (Continued)
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5.2.1. Healthcare workforce
Healthcare workers are crucial for an efficient delivery strategy 

provided the vaccination sessions logistics are well planned. Recent 
literature reports that lack of remuneration for healthcare workers in 
Uganda resulted in demotivated or unsatisfied staff which disrupted 
delivery (41). A critical but underappreciated consideration was the 
need for the extra time and resources needed to staff in school 
outreach visits. Similarly, key-informants reported that teachers who 
supported vaccination activities felt left out if compensation was 
offered to their counterparts (i.e., healthcare workers) on the day 
of vaccination.

5.2.2. Microplanning at the district level
Microplanning is necessary to ensure that national and district level 

processes are well prepared, connected, and sustainable (44), with a 
district tailored delivery approach. This includes determining number of 
vaccines required, sessions in schools, and assessing resource capacity at 
each level, among others, well before introduction (16, 49). Several HPV 
vaccination programs, including Ethiopia and Zambia, mentioned 
having conducted microplanning specifically to target each age cohort 
and out-of-school girls. Schools were asked to develop lists of girls 
eligible for vaccination, and that information was sent to healthcare 
facilities. However, it was sometimes challenging for countries to 
implement activities outlined in micro-plans. Some challenges reported 
were unpredictable vaccination sessions (Uganda (41)), enumerating the 
correct target population due to unavailability of local data (Malawi 
(24)), and unclear communication between MoE, MoH and school 
management. In Lao PDR, an additional challenge was that the 
communication material was sent to the district level without any 
instructions. Funding constraints for HPV vaccine introduction limited 
the ability to carry out all activities for communication, introduction and 
monitoring as laid out in the micro-plan (27).

6. Social mobilization and 
communication

Social mobilization and communication for HPV vaccination 
require active engagement and commitment beyond the usual 
coordinating bodies. A variety of key stakeholders and 
communications channels are needed, given the target age group and 
the need for prior sensitization within communities and professional 
organizations. It also requires a well thought-out plan and funding for 
sustainability beyond the initial introduction. Some countries 
(Tanzania, Zimbabwe, Senegal, Zambia, Kenya) had a communication 
plan in place with experts from local and international organizations 
to reach different target audiences across national, regional and 
district levels. Communication plans included guidelines for advocacy 
and sensitization meetings, mass media involvement, launching 
ceremonies, identification of target groups, and the activities and 
materials meant for each target group as well as a crisis management 
plan. Printed products containing key messages were developed and 
distributed to schools, communities, and healthcare facilities through 
mass and social media. Senegal incorporated a module on cervical 
cancer in the school curriculum with collaboration between MoE and 
MoH (33).

Only few publications in the systematic review provided detailed 
data on social mobilization and communication in countries. While 

these experiences intensively discussed the structure of social 
mobilization and communication plans prior to introduction, very 
few programs reported on the timing and duration of these activities.

In terms of message content, the Ugandan experience 
demonstrated that simple messages to girls, especially regarding 
vaccine safety and efficacy, are useful for vaccine uptake. Similarly, the 
need for periodic sensitization and circulation of communication 
material was emphasized by KIIs (34, 36).

Senegal and Zimbabwe conducted radio broadcasts for 
communication and social mobilization activities which proved to 
be very useful in remote areas with limited or no access to television, 
and communication was tailored to local languages. Kenya 
supplemented these activities with talk shows and mass social media 
outreach (21). Novel approaches to enhance communication have 
been reported in Cote d’Ivoire and Senegal where WhatsApp groups 
have been used to communicate effectively between program 
managers and HCPs to tackle emerging HPV vaccine misinformation.

Not all the planned communication activities translated into high 
uptake of HPV vaccine. Therefore, to develop an in-depth 
understanding through consolidating literature review findings and 
KIIs, some critical facilitators included the need for early mobilization 
of stakeholders at all levels (31), involving political and religious 
leaders and journalists in national and regional stakeholder meetings 
to timely address the rumors about HPV vaccine affecting fertility, and 
sufficient funding to conduct periodic sensitization activities. 
Key-informants reported limited supply of social mobilization and 
communication materials (e.g., flyers and posters) as a challenge (e.g., 
in Lao PDR) and in-depth program evaluation reported that 
communication material was sent to district level without 
any instructions.

7. Sustainability

Sustainability is commonly conceptualized as the ability to sustain 
high coverage within a smoothly running program, and, where 
programs are mature enough to enable this, to integrate HPV 
vaccination with other adolescent health programs. Our findings 
suggest further that, in some cases, sustainability also requires 
strengthening existing infrastructure for vaccine management and 
capacity building of the healthcare workforce to ensure a committed 
workforce (65) and increase engagement with early adolescence to 
achieve optimal coverage (66). Some review findings (e.g., Tanzania) 
have shown that post introduction support, such as supportive 
supervision after vaccination rounds, can be beneficial to maintain 
engagement and momentum among the healthcare workforce (34, 
35). Tanzania plans to implement an HPV vaccine recovery effort to 
fill the gap in communication activities and to increase collaboration 
with MoE (35). Rwanda has demonstrated that co-delivering HPV 
vaccination with other health interventions in schools is possible (67). 
However, the overall literature review findings lack data on potential 
integration with broader adolescent health services or enabling 
landscape for investment in adolescent health. All key-informants 
reported not having a plan at the national level for integration with 
existing or potential health adolescent health intervention.

Transitioning out of Gavi support often presents LLMICs with a 
challenge, threatening sustainability if the country cannot sustain 
finances for running a stable HPV vaccination program (KIIs). In such 
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scenarios, lessons learned from other countries, such as Bhutan, that 
collaborated with partners for long term sustainability planning are 
critical (18).

8. Covid-19 pandemic and hpv 
vaccination programs

The covid-19 pandemic disrupted immunization activities widely 
but more so for HPV vaccination programs as most countries deliver 
HPV primarily through schools which still remain closed (April 2022) 
in some countries (e.g., Lao PDR). Key-informants indicated that 
HPV vaccination programs have very low priority across programs, 
compounded by parents being hesitant to bring their daughters to 
healthcare facilities (e.g., in Cote d’Ivoire) especially during the 
covid-19 pandemic, since it was difficult to conduct outreach activities. 
Hence, Cote d’Ivoire adopted a Periodic Intensification Routine 
Immunization (PIRI) approach and switched to campaign mode to 
increase coverage and use available vaccine supply. There is an 
increasing need for a consolidated contingency plan to ensure the 
continuation of HPV vaccination as with other routine immunization 
services. Programs such as Myanmar that launched during covid-19 
had to switch to a community-based delivery approach instead of a 
planned school-based delivery approach. Zambia reported that 
integrating HPV vaccination in child health week allowed minimal 
sustainability of the program compared with other country 
experiences during the covid-19 pandemic (KIIs). The coverage from 
year 2021 is included in Table 2 to demonstrate impact and not to 
correlate with delivery approaches. The drop in coverage across all 
countries calls for consolidated back-up plan for delivery yet requires 
in-depth case studies to learn from resilient examples such as Ethiopia 
and Rwanda.

Covid-19 overstretched the system leaving less room for 
HPV-related activities in low-resource countries, including resources 
diverted from routine immunization services to covid-19 and 
overworked healthcare workforces. Similarly, small private health 
facilities were closed in some countries, adding further pressure to 
overstretched immunization activities (21).

9. Discussion

Successful elements of pre-introduction planning and 
implementation must work in concert to achieve sustainable HPV 
vaccination programs. To capture these interactions in our synthesis 
of findings, we considered how success factors worked together in 
different domains, overcoming barriers discussed in results through 
different mechanisms, to achieve sustainable program outcomes 
(Figure 2).

Planning requires reliable local data, efficient vaccine management 
and strong multi-sectoral coordination, While not explicitly found in 
our results, it also requires adequate time, sensitization including 
creating awareness among parents and adolescents (5). HPV programs 
must overcome considerable challenges in coordination between 
partnerships and program placement as demonstrated by our study 
and others, (35, 68, 69) necessitating stakeholder mobilization well in 
advance specifically for non-traditional partners such as MoE, 
professional associations, community and religious leaders. Explicit 

frameworks for planning can aid in overcoming such challenges. 
Figure 2 discusses domain-specific barriers which can be addressed 
with a set of actions to help achieve a sustainable HPV vaccination 
program. One potential mechanism of action suggested by our study 
to address barriers related to multi-sectoral coordination is to have a 
prioritization framework outlining vaccine prioritization processes 
and promoting use of terms of reference to outline the composition, 
roles, and responsibilities of different stakeholders, developing and 
sustaining collaboration between institutions that have not worked 
together (16), defining how the health workforce collaborates with 
teachers and community leaders during vaccination sessions (27), and 
promoting a strong national ownership framework.

LLMICs in Africa have struggled to accurately estimate doses and 
assess storage space. In countries with centralized equipment 
management coupled with lack of preparedness assessment results in 
challenges with cold chain capacity and insufficient vaccine storage 
packs, this could be improved by timely preparedness assessment and 
controlled temperature chain (Figure  2) (70). Timely cold chain 
management and microplanning down to facility level would help 
reduce loss of vaccines and attain higher coverage. As identified in a 
2018 review (3), it is critical to increase attention on residual 
implementation barriers and conduct research on context-specific 
delivery approaches, as outlined in Figure 2. There is no one-size-fits 
all approach for sustainable high coverage based on the delivery 
strategy. Delivery requires advance microplanning which may vary 
depending on the delivery platform that is utilized. For instance, if 
vaccines are to be delivered within school-based platforms there is a 
need to harmonize vaccination sessions with school calendars as well 
as improve registers and understanding target population (19). The 
approach should be local (71), based on strengthened stakeholder 
coordination, cost-effectiveness, and feasibility analyses of delivery 
approaches that work well down to the district level as logistics and 
school enrolment are not homogenous across a country.

All key informants reported lack of or inadequate training of 
HCPs as a challenge. Training is critical component and as countries 
experience ongoing competing priorities, emerging misinformation 
and budget constraints, it is imperative to adequately budget, evaluate 
and adopt innovative strategies, conduct healthcare workforce 
mobilization, followed by training for HPV vaccination and invest in 
capacity building of healthcare workforce (24). Trainings should 
extend beyond the conventional guides, involve school staff and 
include updated information on vaccine types (i.e., why a specific type 
is administered in the country) and how to mitigate misinformation. 
Communication challenges are common globally; misinformation 
spill-over from HICs to LLMICs and circulating rumors were found 
to be critical barriers in our study and others (72). The use of digital 
communication technologies, as we reported in Cote d’Ivoire and 
Senegal, can improve coordination among managers and be a more 
potent tool to tackle misinformation. Increasing knowledge among 
HCPs and reducing misinformation is needed for successful scale-up 
of HPV vaccination, as HCPs are typically considered the most 
trustworthy source of information on health services and can 
significant influence on vaccine acceptance and uptake (73, 74).

Recently, the WHO Strategic Advisory Group of Experts on 
Immunization (SAGE) concluded that a single dose of HPV vaccine 
is comparable to two-dose schedules in protecting against cervical 
cancer (77). Switching to one-dose HPV vaccination will open the 
opportunity to vaccinate girls, particularly within remote areas, 
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FIGURE 2

Domain-Specific Barriers and Mechanisms of Action for Enhancing HPV Vaccination Program Performance. This figure includes domain-specific 
barriers to various parameters of HPV vaccination programs. These barriers can be addressed through mechanisms of action that can improve 
outcomes for the HPV vaccination program.
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without loss to follow-up, which tends to be  a significant barrier 
against high coverage. Table 2 shows countries can achieve higher first 
dose coverage. However, it is important to highlight that while one 
dose may increase coverage, it still requires strengthening planning 
and implementation activities (i.e., cold chain capacity, enumerating 
girls to be  vaccinated, local data availability for decision-making, 
strengthening delivery platforms, communication, periodic training 
due to staff turnover, strengthening data collection and reporting 
systems). There is a need for investment from governments to 
strengthen human resources, infrastructure capacity such as cold 
chain management and distribution requirements (65), capacity 
building of healthcare workforce, robust cost-analysis tools, new 
implementation partners and increased coordinated global 
investment (51).

10. Limitations

This study excluded publications and topics relating to data 
costing models, or potential cost-effectiveness that focused only on 
evidence to support vaccine introduction decisions. We did not 
include papers that focused on vaccine sentiment or hesitancy 
(given the breadth of that field) if they did not address issues related 
to planning or implementation of HPV vaccine programs. Using 
this criteria enabled us to focus on themes related to planning and 
implementation once the vaccine was introduced, and allowed us 
to have an in-depth discussion on key parameters of HPV 
vaccination programs. Similarly, the authors focused on LLMICs to 
glean context-specific lessons learned. The authors relied on 
information generated from peer-reviewed literature, available grey 
literature, and KIIs with a limited and purposefully selected group 
of country stakeholders; therefore, the authors acknowledge that 
some information could have been missed. The KIIs covered HPV 
stakeholders at the national level, with findings covering eight 
LLMICs in Africa and Asia.

11. Conclusion

Our study documented the gaps in data collection and reporting 
mechanisms, the importance of multi-sectoral coordination, and the 
need to proactively engage stakeholders (such as the Ministry of 
Education) with a defined framework. Furthermore, it covered HPV 
delivery and training approaches, highlighting the need for context-
specific implementation research through a series of recommendation 
in Table 3 based on mechanism of action discussed in Figure 2 to 
achieve sustainable coverage. Key informants reported the need for 
coordinated investment for periodic training of the health workforce, 
contextualized messages for communication and innovative 
approaches for hard-to-reach target populations. It is imperative to 
work toward improving partnerships among stakeholders, efficient 
health workforce mobilization and capacity building, research on 
sustainable delivery approaches, strengthening health information 
systems, and centering the voices of local stakeholders to achieve 
sustainable HPV vaccination programs.

Data availability statement

The original contributions presented in the study are included in 
the article/Supplementary material, further inquiries can be directed 
to the corresponding author.

Ethics statement

The studies involving human participants were reviewed and 
approved by The Ethics committee of Antwerp University Hospital. 
The patients/participants provided their informed consent to 
participate in this study.

Author contributions

DNW, CM, EK, and AV worked on the study’s protocol. DNW, 
AB, and AV conducted the systematic literature review. DNW and DG 
conducted the qualitative key-informant interview study. DNW: 
conceptualization, writing original draft, reviewing, and editing. AV: 
conceptualization, reviewing, and editing. AB, AS, CM, EK, DG, MH, 
RL, and PVD –reviewing and editing. All authors contributed to the 
article and approved the submitted version.

Funding

The key-informant interviews study was supported by funding 
from the Bill and Melinda Gates Foundation under INV-006006 (PI: 
Rupali Limaye, JHU). The funders had no role in the design and 
conduct of the study nor the decision to prepare and submit the 
manuscript for publication.

Conflict of interest

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could 
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their affiliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online 
at: https://www.frontiersin.org/articles/10.3389/fpubh.2023.1112981/
full#supplementary-material

https://doi.org/10.3389/fpubh.2023.1112981
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1112981/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1112981/full#supplementary-material


Waheed et al. 10.3389/fpubh.2023.1112981

Frontiers in Public Health 14 frontiersin.org

References
 1. Arbyn M, Weiderpass E, Bruni L, de Sanjosé S, Saraiya M, Ferlay J, et al. Estimates 

of incidence and mortality of cervical cancer in 2018: a worldwide analysis. Lancet Glob 
Health. (2020) 8:e191–203. doi: 10.1016/S2214-109X(19)30482-6

 2. Global HPV Vaccine Introduction overview [internet]. (2022). Available at: https://www.
path.org/resources/global-hpv-vaccine-introduction-overview/.698 (Accessed July 2022).

 3. Gallagher KE, LaMontagne DS, Watson-Jones D. Status of HPV vaccine 
introduction and barriers to country uptake. Vaccine. (2018) 36:4761–7. doi: 10.1016/j.
vaccine.2018.02.003

 4. World Health O. Human Papillomavirus (HPV) Vaccine Coverage Monitoring 
Manual. Geneva, Switzerland: World Health Organization (2020).

TABLE 3 Recommendations for the sustainable HPV vaccination program.

HPV Vaccination program parameters Recommendations for improving program coverage

Planning
 • Preparedness assessment before introduction and adoption of a bottom-up approach for microplanning, 

drawing on multiple population data sources.

 • Allowing sufficient time for planning before the introduction.

 • Need to develop platforms for local data collection and reporting.

 • Capacity Building –providing on-job training to the healthcare workforce and updating them about the latest 

advancements in the field.

 • Close collaboration between MoE and MOH.

 • Widening landscape of implementation partners.

Training
 • Core training group to prevent dilution of training at the core level.

 • Need for robust mechanisms to counter misinformation and equip HCPs with sufficient information and 

communication tools.

 • Resource allocation to training teachers.

Delivery
 • Efficient microplanning based on good local intelligence on student numbers, locations and behaviors.

 • Using combinations of delivery strategies to bridge gaps in remote areas and for out-of-school girls.

 • Identifying and enlisting organizations outside of the health system who also have a mandate to improve 

student health, including education and adolescent health stakeholders.

 • Building meaningful roles for education staff rather than just using schools as clinic outreach points.

 • Accurate resource mobilization to ensure sufficient logistics and human resource capacity to vaccinate girls 

either at school or health facility.

Communications
 • Comprehensive message framing includes the types of vaccines and a specific type that is administered in 

the country.

 • Communication plan that understands and leverages existing strengths and trusted focal points in local context.

 • Digital technologies for rapid coordinated communications to build confidence and respond to misinformation.

 • plan.

 • Sustaining consistent communications beyond the introduction phase.

 • Early preparation and the involvement of multiple stakeholders in community sensitization (media, religious, 

and political leaders).

 • Messages should focus on cervical cancer prevention, safety and efficacy, including no impact on fertility.

Social mobilization
 • Social mobilization should begin at least 2 months prior to the introduction.

 • Engaging important stakeholders at an early stage

 • Stakeholder mobilization, including involvement of certain key stakeholders in the planning and microplanning 

process to initiate ownership in the implementation process.

 • Periodic social mobilization until the program matures.

 • Consistent social mobilization and community engagement activities before and during the vaccination to 

maintain high-level demand among the community.

Sustainability
 • Need for periodic training/refresher training due to staff turnover.

 • Communication contingency plan must be embedded in the introduction

 • Need for a holistic approach; strategies to integrate HPV as a routine practice like other childhood vaccines.

 • Robust post-introduction evaluation visits to provide assistance and motivate the health workforce.

 • Strengthening and encouraging local research institutes to generate local data.

 • Crisis plan in place to ensure sustainability of HPV vaccine delivery platforms.

https://doi.org/10.3389/fpubh.2023.1112981
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/S2214-109X(19)30482-6
https://www.path.org/resources/global-hpv-vaccine-introduction-overview/.698
https://www.path.org/resources/global-hpv-vaccine-introduction-overview/.698
https://doi.org/10.1016/j.vaccine.2018.02.003
https://doi.org/10.1016/j.vaccine.2018.02.003


Waheed et al. 10.3389/fpubh.2023.1112981

Frontiers in Public Health 15 frontiersin.org

 5. LaMontagne DS, Bloem PJN, Brotherton JML, Gallagher KE, Badiane O, Ndiaye 
C. Progress in HPV vaccination in low-and lower-middle-income countries. Int J 
Gynaecol Obstet. (2017) 138:7–14. doi: 10.1002/ijgo.12186

 6. Global strategy to accelerate the elimination of cervical cancer as a public health 
problem. Geneva: World health, organization (2020) Available at: https://www.who.int/
publications/i/item/9789240014107 (Accessed June 12, 2022).

 7. Tsu VD, Cernuschi T, LaMontagne DS. Lessons learned from HPV vaccine delivery 
in low-resource settings and opportunities for HIV prevention, treatment, and care 
among adolescents. J Acquir Immune Defic Syndr. (2014) 66:S209–16. doi: 10.1097/
QAI.0000000000000175

 8. Gallagher KE, Howard N, Kabakama S, Mounier-Jack S, Griffiths UK, Feletto M, 
et al. Lessons learnt from human papillomavirus (HPV) vaccination in 45 low-and 
middle-income countries. PLoS One. (2017) 12:e0177773. doi: 10.1371/journal.
pone.0177773

 9. Toh ZQ, Russell FM, Garland SM, Mulholland EK, Patton G, Licciardi PV. Human 
papillomavirus vaccination after COVID-19. JNCI cancer. Spectrum. (2021) 5:pkab011. 
doi: 10.1093/jncics/pkab011

 10. International Vaccine Access Center (IVAC) JHBSoPH. (2021) Available at: http://
www.view-hub.org/ (Accessed August 2, 2021).

 11. Dur-e-Nayab Waheed AV, Bolio Ana. Planning, Implementing and Sustaining 
High Coverage of Human Papillomavirus (HPV) Vaccination Programs: What Works 
in the Context of Low-Resource Countries? PROSPERO (2021) CRD42021271627 
Available at: https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD420 
21271627

 12. HPV Prevention and control board University of Antwerp; Available at: www.
hpvboard.org (Accessed August 2, 2021).

 13. Coalition to Strengthen the HPV Immunization Community Available at: https://
stophpv.org (Accessed,August 2, 2021).

 14. World Health Organization. Guide to Introducing HPV Vaccine Into National 
Immunization Programmes (2016). Available at: https://apps.who.int/iris/
handle/10665/253123 (Accessed on July 15 2021).

 15. World Health Organization. Principles and considerations for adding a vaccine to 
a national immunization programme: from decision to implementation and monitoring. 
World Health Organization. (2014). Available at: https://apps.who.int/iris/
handle/10665/111548 (Accessed July 15, 2021).

 16. Howard N, Gallagher KE, Mounier-Jack S, Burchett HED, Kabakama S, 
LaMontagne DS, et al. What works for human papillomavirus vaccine introduction in 
low and middle-income countries? Papillomavirus Res. (2017) 4:22–5. doi: 10.1016/j.
pvr.2017.06.003

 17. Ladner J, Besson MH, Hampshire R, Tapert L, Chirenje M, Saba J. Assessment of 
eight HPV vaccination programs implemented in lowest income countries. BMC Public 
Health. (2012) 12:370. doi: 10.1186/1471-2458-12-370

 18. Dorji T, Tshomo U, Phuntsho S, Tamang TD, Tshokey T, Baussano I, et al. 
Introduction of a national HPV vaccination program into Bhutan. Vaccine. (2015) 
33:3726–30. doi: 10.1016/j.vaccine.2015.05.078

 19. Ogembo JG, Manga S, Nulah K, Foglabenchi LH, Perlman S, Wamai RG, et al. 
Achieving high uptake of human papillomavirus vaccine in Cameroon: lessons learned 
in overcoming challenges. Vaccine. (2014) 32:4399–403. doi: 10.1016/j.
vaccine.2014.06.064

 20. Tsu VD, LaMontagne DS, Atuhebwe P, Bloem PN, Ndiaye C. National 
implementation of HPV vaccination programs in low-resource countries: lessons, 
challenges, and future prospects. Prev Med. (2021) 144:106335. doi: 10.1016/j.
ypmed.2020.106335

 21. JSI. New Vaccine, New Cohort, and COVID-19 Interruptions: Kenya’s HPV Vaccine 
introduction. (2021). Available at: https://www.jsi.com/resource/kenyas-hpv-introduction-
and-jsis-experiences/?filters=W3sicGxvY2F0aW9uIjoid29ybGR3aWRlIn0seyJwc3ViX2xv
Y2F0aW9uIjoia2VueWEifSx7InBleHBlcnRpc2UiOiJpbW11bml6YXRpb24ifSx7In 
BhdXRvbG9hZCI6MX1d (Accessed September 8, 2021).

 22. Watson-Jones D, Mugo N, Lees S, Mathai M, Vusha S, Ndirangu G, et al. Access 
and attitudes to HPV vaccination amongst hard-to-reach populations in Kenya. PLoS 
ONE. (2015) 10:e0123701. doi: 10.1371/journal.pone.0123701

 23. Lao PDR started nationwide HPV vaccination. Global Immunization News. 
Switzerland: World Health Organization (2020).

 24. JSI. HPV VACCINATION IN MALAWI: Lessons learned from JSI’s experience 
supporting vaccine introduction and routinization. (2021). Available at: https://www.jsi.
com/resource/hpv-vaccination-in-malawi-lessons-learned-from-jsis-experience-
supporting-vaccine-introduction-and-routinization/ (Accessed September 8, 2021).

 25. Patrick Nicks HH, Bagshaw Kate, Davis Nicole. Community health workers: The 
key to HPV vaccination success with adolescent girls in Malawi (2021) (Accessed 
September 8, 2021). Available at: https://www.jsi.com/community-health-workers-the-
key-to-hpv-vaccination-success-with-adolescent-girls-in-malawi/

 26. Msyamboza KP, Mwagomba BM, Valle M, Chiumia H, Phiri T. Implementation of 
a human papillomavirus vaccination demonstration project in Malawi: successes and 
challenges. BMC Public Health. (2017) 17:599. doi: 10.1186/s12889-017-4526-y

 27. Soi C, Gimbel S, Chilundo B, Muchanga V, Matsinhe L, Sherr K. Human 
papillomavirus vaccine delivery in Mozambique: identification of implementation 

performance drivers using the Consolidated Framework for Implementation Research 
(CFIR). Implementation Sci. (2018). 13:151. doi: 10.1186/s13012-018-0846-2

 28. Soi C, Shearer J, Chilundo B, Muchanga V, Matsinhe L, Gimbel S, et al. Global 
health systems partnerships: a mixed methods analysis of Mozambique's HPV vaccine 
delivery network actors. BMC Public Health. (2020) 20:862. doi: 10.1186/
s12889-020-08958-1

 29. Binagwaho A, Wagner CM, Gatera M, Karema C, Nutt CT, Ngabo F. Achieving 
high coverage in Rwanda's national human papillomavirus vaccination programme. Bull 
World Health Organ. (2012) 90:623–8. doi: 10.2471/BLT.11.097253

 30. Sergio Torres Rueda SR, Mounier-Jack S, Burchett H, Gatera M. Assessment of the 
impact of introducing the HPV vaccine on the immunisation programme and health system 
in Rwanda Supplementary Report (2013).

 31. Black E, Richmond R. Prevention of cervical cancer in sub-Saharan Africa: the 
advantages and challenges of HPV vaccination. Vaccines (Basel). (2018) 6:61. doi: 
10.3390/vaccines6030061

 32. Binagwaho A, Ngabo F, Wagner CM, Mugeni C, Gatera M, Nutt CT, et al. 
Integration of comprehensive women's health programmes into health systems: cervical 
cancer prevention, care and control in Rwanda. Bull World Health Organ. (2013) 
91:697–703. doi: 10.2471/BLT.12.116087

 33. CDC Foundation, Centers for Disease Control and Prevention. SENEGAL HPV 
VACCINE NATIONAL INTRODUCTION -COUNTRY CASE STUDY & LESSONS 
LEARNED (2021). Available at: https://www.dropbox.com/sh/kf2vt1ktrw33fim/AADV
PQjdsNAkDvHn1Fl84c89a?dl=0&preview=Senegal_Part1AND2_FINAL_2.12.21.pdf 
(Accessed on 8 August 2021).

 34. CDC Foundation. Centers for Disease Control and Prevention. Tanzania HPV 
Vaccine National Introduction Country evaluation slides (2021). Available at: https://
www.dropbox.com/sh/kf2vt1ktrw33fim/AADVPQjdsNAkDvHn1Fl84c89a?dl=0&prev
iew=Tanzania_Part1AND2_FINAL_2.9.21.pdf (Accessed on August 8 2021).

 35. Mphuru A, Li AJ, Kyesi F, Mwengee W, Mazige F, Nshunju R, et al. National 
introduction of human papillomavirus (HPV) vaccine in Tanzania: programmatic 
decision-making and implementation. Vaccine. (2021) 4:04. doi: 10.1016/j.
vaccine.2021.04.025

 36. Li AJ, Manzi F, Kyesi F, Makame Y, Mwengee W, Fleming M, et al. Tanzania's 
human papillomavirus (HPV) vaccination program: community awareness, feasibility, 
and acceptability of a national HPV vaccination program, 2019. Vaccine. (2021) 3:03. 
doi: 10.1016/j.vaccine.2021.06.047

 37. Li AJ, Kyesi F, Mwengee W, Mphuru A, Giattas MR, Shayo B, et al. Impact of the 
human papillomavirus (HPV) vaccine supply shortage on Tanzania's national HPV 
vaccine introduction. Vaccine. (2022) 40 Suppl 1:A26–9. doi: 10.1016/j.
vaccine.2021.01.036

 38. Watson-Jones D, Baisley K, Ponsiano R, Lemme F, Remes P, Ross D, et al. Human 
papillomavirus vaccination in Tanzanian schoolgirls: cluster-randomized trial 
comparing 2 vaccine-delivery strategies. J Infect Dis. (2012) 206:678–86. doi: 10.1093/
infdis/jis407

 39. JSI. Introducing Human Papillomavirus Vaccine In Tanzania (2020). (Accessed 
September 8, 2021). Available at: https://www.jsi.com/resource/introducing-human-
papillomavirus-vaccine-in-tanzania

 40. Nabirye J, Okwi LA, Nuwematsiko R, Kiwanuka G, Muneza F, Kamya C, et al. 
Health system factors influencing uptake of human papilloma virus (HPV) vaccine 
among adolescent girls 9-15 years in Mbale District, Uganda. BMC Public Health. (2020) 
20:171. doi: 10.1186/s12889-020-8302-z

 41. Rujumba J, Akugizibwe M, Basta NE, Banura C. Why don't adolescent girls in a 
rural Uganda district initiate or complete routine 2-dose HPV vaccine series: 
perspectives of adolescent girls, their caregivers, healthcare workers, community health 
workers and teachers. PLoS ONE. (2021) 16:e0253735. doi: 10.1371/journal.
pone.0253735

 42. Mugisha E, LaMontagne DS, Katahoire AR, Murokora D, Kumakech E, Seruyange 
R, et al. Feasibility of delivering HPV vaccine to girls aged 10 to 15 years in Uganda. Afr 
Health Sci. (2015) 15:33–41. doi: 10.4314/ahs.v15i1.5

 43. Kamya C, Shearer J, Asiimwe G, Carnahan E, Salisbury N, Waiswa P, et al. 
Evaluating Global Health partnerships: a case study of a Gavi HPV vaccine application 
process in Uganda. Int J Health Policy Manag. (2017) 6:327–38. doi: 10.15171/
ijhpm.2016.137

 44. Wallace L, Kapirir L. How are new vaccines prioritized in low-income countries? 
A case study of human papilloma virus vaccine and pneumococcal conjugate vaccine in 
Uganda. Int J Health Policy Manag. (2017) 6:707–20. doi: 10.15171/ijhpm.2017.37

 45. Snidal S. Lessons learned from Uganda: Delivering HPV vaccines to hard-toreach 
girls (2018) (Accessed September 8, 2021). Available at: https://www.clintonhealthaccess.
org/lessons-learned-uganda-delivering-hpv-vaccines-hard-reach-girls/

 46. LaMontagne DS, Manangazira P, Marembo J, Chigodo C, Zvamashakwe C, 
Tshuma E, et al. HPV vaccination coverage in three districts in ZIMBABWE following 
national introduction of 0,12 month schedule among 10 to 14 year old girls. Vaccine. 
(2021) 15:15. doi: 10.1016/j.vaccine.2021.07.012

 47. CDC Foundation, Centers for disease control and prevention. Zimbabwe HPV 
Vaccine National Introduction HPV evaluation country slides (2021). Available at: 
https://www.dropbox.com/sh/kf2vt1ktrw33fim/AADVPQjdsNAkDvHn1Fl84c89a?dl=
0&preview=Zimbabwe_Part+1AND2_FINAL_2.12.21.pdf (Accessed August 8, 2021).

https://doi.org/10.3389/fpubh.2023.1112981
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1002/ijgo.12186
https://www.who.int/publications/i/item/9789240014107
https://www.who.int/publications/i/item/9789240014107
https://doi.org/10.1097/QAI.0000000000000175
https://doi.org/10.1097/QAI.0000000000000175
https://doi.org/10.1371/journal.pone.0177773
https://doi.org/10.1371/journal.pone.0177773
https://doi.org/10.1093/jncics/pkab011
http://www.view-hub.org/
http://www.view-hub.org/
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021271627
https://www.crd.york.ac.uk/prospero/display_record.php?ID=CRD42021271627
http://www.hpvboard.org
http://www.hpvboard.org
https://stophpv.org
https://stophpv.org
https://apps.who.int/iris/handle/10665/253123
https://apps.who.int/iris/handle/10665/253123
https://apps.who.int/iris/handle/10665/111548
https://apps.who.int/iris/handle/10665/111548
https://doi.org/10.1016/j.pvr.2017.06.003
https://doi.org/10.1016/j.pvr.2017.06.003
https://doi.org/10.1186/1471-2458-12-370
https://doi.org/10.1016/j.vaccine.2015.05.078
https://doi.org/10.1016/j.vaccine.2014.06.064
https://doi.org/10.1016/j.vaccine.2014.06.064
https://doi.org/10.1016/j.ypmed.2020.106335
https://doi.org/10.1016/j.ypmed.2020.106335
https://www.jsi.com/resource/kenyas-hpv-introduction-and-jsis-experiences/?filters=W3sicGxvY2F0aW9uIjoid29ybGR3aWRlIn0seyJwc3ViX2xvY2F0aW9uIjoia2VueWEifSx7InBleHBlcnRpc2UiOiJpbW11bml6YXRpb24ifSx7InBhdXRvbG9hZCI6MX1d
https://www.jsi.com/resource/kenyas-hpv-introduction-and-jsis-experiences/?filters=W3sicGxvY2F0aW9uIjoid29ybGR3aWRlIn0seyJwc3ViX2xvY2F0aW9uIjoia2VueWEifSx7InBleHBlcnRpc2UiOiJpbW11bml6YXRpb24ifSx7InBhdXRvbG9hZCI6MX1d
https://www.jsi.com/resource/kenyas-hpv-introduction-and-jsis-experiences/?filters=W3sicGxvY2F0aW9uIjoid29ybGR3aWRlIn0seyJwc3ViX2xvY2F0aW9uIjoia2VueWEifSx7InBleHBlcnRpc2UiOiJpbW11bml6YXRpb24ifSx7InBhdXRvbG9hZCI6MX1d
https://www.jsi.com/resource/kenyas-hpv-introduction-and-jsis-experiences/?filters=W3sicGxvY2F0aW9uIjoid29ybGR3aWRlIn0seyJwc3ViX2xvY2F0aW9uIjoia2VueWEifSx7InBleHBlcnRpc2UiOiJpbW11bml6YXRpb24ifSx7InBhdXRvbG9hZCI6MX1d
https://doi.org/10.1371/journal.pone.0123701
https://www.jsi.com/resource/hpv-vaccination-in-malawi-lessons-learned-from-jsis-experience-supporting-vaccine-introduction-and-routinization/
https://www.jsi.com/resource/hpv-vaccination-in-malawi-lessons-learned-from-jsis-experience-supporting-vaccine-introduction-and-routinization/
https://www.jsi.com/resource/hpv-vaccination-in-malawi-lessons-learned-from-jsis-experience-supporting-vaccine-introduction-and-routinization/
https://www.jsi.com/community-health-workers-the-key-to-hpv-vaccination-success-with-adolescent-girls-in-malawi/
https://www.jsi.com/community-health-workers-the-key-to-hpv-vaccination-success-with-adolescent-girls-in-malawi/
https://doi.org/10.1186/s12889-017-4526-y
https://doi.org/10.1186/s13012-018-0846-2
https://doi.org/10.1186/s12889-020-08958-1
https://doi.org/10.1186/s12889-020-08958-1
https://doi.org/10.2471/BLT.11.097253
https://doi.org/10.3390/vaccines6030061
https://doi.org/10.2471/BLT.12.116087
https://www.dropbox.com/sh/kf2vt1ktrw33fim/AADVPQjdsNAkDvHn1Fl84c89a?dl=0&preview=Senegal_Part1AND2_FINAL_2.12.21.pdf
https://www.dropbox.com/sh/kf2vt1ktrw33fim/AADVPQjdsNAkDvHn1Fl84c89a?dl=0&preview=Senegal_Part1AND2_FINAL_2.12.21.pdf
https://www.dropbox.com/sh/kf2vt1ktrw33fim/AADVPQjdsNAkDvHn1Fl84c89a?dl=0&preview=Tanzania_Part1AND2_FINAL_2.9.21.pdf
https://www.dropbox.com/sh/kf2vt1ktrw33fim/AADVPQjdsNAkDvHn1Fl84c89a?dl=0&preview=Tanzania_Part1AND2_FINAL_2.9.21.pdf
https://www.dropbox.com/sh/kf2vt1ktrw33fim/AADVPQjdsNAkDvHn1Fl84c89a?dl=0&preview=Tanzania_Part1AND2_FINAL_2.9.21.pdf
https://doi.org/10.1016/j.vaccine.2021.04.025
https://doi.org/10.1016/j.vaccine.2021.04.025
https://doi.org/10.1016/j.vaccine.2021.06.047
https://doi.org/10.1016/j.vaccine.2021.01.036
https://doi.org/10.1016/j.vaccine.2021.01.036
https://doi.org/10.1093/infdis/jis407
https://doi.org/10.1093/infdis/jis407
https://www.jsi.com/resource/introducing-human-papillomavirus-vaccine-in-tanzania
https://www.jsi.com/resource/introducing-human-papillomavirus-vaccine-in-tanzania
https://doi.org/10.1186/s12889-020-8302-z
https://doi.org/10.1371/journal.pone.0253735
https://doi.org/10.1371/journal.pone.0253735
https://doi.org/10.4314/ahs.v15i1.5
https://doi.org/10.15171/ijhpm.2016.137
https://doi.org/10.15171/ijhpm.2016.137
https://doi.org/10.15171/ijhpm.2017.37
https://www.clintonhealthaccess.org/lessons-learned-uganda-delivering-hpv-vaccines-hard-reach-girls/
https://www.clintonhealthaccess.org/lessons-learned-uganda-delivering-hpv-vaccines-hard-reach-girls/
https://doi.org/10.1016/j.vaccine.2021.07.012
https://www.dropbox.com/sh/kf2vt1ktrw33fim/AADVPQjdsNAkDvHn1Fl84c89a?dl=0&preview=Zimbabwe_Part+1AND2_FINAL_2.12.21.pdf
https://www.dropbox.com/sh/kf2vt1ktrw33fim/AADVPQjdsNAkDvHn1Fl84c89a?dl=0&preview=Zimbabwe_Part+1AND2_FINAL_2.12.21.pdf


Waheed et al. 10.3389/fpubh.2023.1112981

Frontiers in Public Health 16 frontiersin.org

 48. Garon JR, Mukavhi A, Rupfutse M, Bright S, Brennan T, Manangazira P, et al. 
Multiple cohort HPV vaccination in Zimbabwe: 2018-2019 program feasibility, 
awareness, and acceptability among health, education, and community stakeholders. 
Vaccine. (2021) 15:15. doi: 10.1016/j.vaccine.2021.05.074

 49. JSI, Ministry of Health and Child Care and the Department of the Zimbabwe 
Expanded Program on Immunization. Lessons Learned: HPV Vaccine Nationwide 
Introduction in Zimbabwe. (2018). Available at: https://www.jsi.com/resource/lessons-
learned-hpv-vaccine-nationwide-introduction-in-zimbabwe/ (Accessed August 8, 2021).

 50. Abdullahi LH, Hussey GD, Wiysonge CS, Kagina BM. Lessons learnt during the 
national introduction of human papillomavirus (HPV) vaccination programmes in 6 
African countries: Stakeholders' perspectives. S Afr Med J. (2020) 110:525–31. doi: 
10.7196/SAMJ.2020.v110i6.14332

 51. Kumar S, Khanduri A, Sidibe A, Morgan C, Torode J, Basu P, et al. Acting on the 
call: a framework for action for rapid acceleration of access to the HPV vaccination in 
low-and lower-middle-income countries. Int J Gynaecol Obstet. (2021) 152:32–9. doi: 
10.1002/ijgo.13482

 52. Gallagher KE, Howard N, Kabakama S, Mounier-Jack S, Burchett HED, 
LaMontagne DS, et al. Human papillomavirus (HPV) vaccine coverage achievements in 
low and middle-income countries 2007-2016. Papillomavirus Res. (2017) 4:72–8. doi: 
10.1016/j.pvr.2017.09.001

 53. Kabakama S, Gallagher KE, Howard N, Mounier-Jack S, Burchett HE, Griffiths 
UK, et al. Social mobilisation, consent and acceptability: a review of human 
papillomavirus vaccination procedures in low and middle-income countries. BMC 
Public Health. (2016) 16:834. doi: 10.1186/s12889-016-3517-8

 54. Wigle J, Coast E, Watson-Jones D. Human papillomavirus (HPV) vaccine 
implementation in low and middle-income countries (LMICs): health system 
experiences and prospects. Vaccine. (2013) 31:3811–7. doi: 10.1016/j.vaccine.2013.06.016

 55. Ver AT, Notarte KI, Velasco JV, Buac KM, Nazareno J, Lozanes JA, et al. A 
systematic review of the barriers to implementing human papillomavirus vaccination 
programs in low-and middle-income countries in the Asia-Pacific. Asia Pac J Clin Oncol. 
(2021) 17:530–45. doi: 10.1111/ajco.13513

 56. MacQueen KM, McLellan E, Kay K, Milstein B. Codebook development for team-
based qualitative analysis. CAM J. (1998) 10:31–6. doi: 10.1177/1525822X980100020301

 57. Guillaume D, Waheed DE, Schlieff M, Muralidharan K, Vorsters A, Limaye R. Key 
decision-making factors for human papillomavirus (HPV) vaccine program introduction 
in low-and-middle-income-countries: global and national stakeholder perspectives. Hum 
Vaccin Immunother. (2022) 18:2150454. doi: 10.1080/21645515.2022.2150454

 58. Jennings MC, Loharikar A. A vaccine against cervical cancer: context for the global 
public health practitioner. Glob Health Sci Pract. (2018) 6:629–34. doi: 10.9745/
GHSP-D-18-00222

 59. Kramer J. Eradicating cervical cancer: lessons learned from Rwanda and Australia. 
Int J Gynaecol Obstet. (2021) 154:270–6. doi: 10.1002/ijgo.13601

 60. Masika MM, Ogembo JG, Chabeda SV, Wamai RG, Mugo N. Knowledge on HPV 
vaccine and cervical cancer facilitates vaccine acceptability among school teachers in 
Kitui County, Kenya. PLoS One. (2015) 10:e0135563. doi: 10.1371/journal.pone.0135563

 61. Keehn DC, Chamberlain RM, Tibbits M, Kahesa C, Msami K, Soliman AS. Using 
key informants to evaluate barriers to education and acceptability of the HPV vaccine 
in Tanzania: implications for cancer education. J Cancer Educ. (2021) 36:1333–40. doi: 
10.1007/s13187-020-01773-7

 62. Ladner J, Besson MH, Rodrigues M, Audureau E, Saba J. Performance of 21 HPV 
vaccination programs implemented in low and middle-income countries, 2009-2013. 
BMC Public Health. (2014) 14:670. doi: 10.1186/1471-2458-14-670

 63. Kucheba F, Mweemba O, Matenga TFL, Zulu JM. Acceptability of the human 
papillomavirus vaccine in schools in Lusaka in Zambia: role of community and formal 
health system factors. Glob Public Health. (2021) 16:378–89. doi: 10.1080/17441692.2020. 
1810734

 64. Options for linking health interventions for adolescents with HPV vaccination: 
World health organization (2014). Available at: https://www.who.int/publications/m/
item/options-for-linking-health-interventions-for-adolescents-with-hpv-vaccination 
(Accessed July 2022).

 65. Sankaranarayanan R, Anorlu R, Sangwa-Lugoma G, Denny LA. Infrastructure 
requirements for human papillomavirus vaccination and cervical cancer screening in 
sub-Saharan Africa. Vaccine. (2013) 31:F47–52. doi: 10.1016/j.vaccine.2012.06.066

 66. Sommer M, Daly G, Kabiru C, Lhaki P, Okwaro N, Chandra-Mouli V. 
Strengthening health care worker engagement with early adolescence in low-and 
middle-income countries: an overdue area for action. Int J Adolesc Med Health. (2020) 
7:07. doi: 10.1515/ijamh-2019-0171

 67. Torres-Rueda S, Rulisa S, Burchett HE, Mivumbi NV, Mounier-Jack S. HPV 
vaccine introduction in Rwanda: impacts on the broader health system. Sex Reprod 
Healthc. (2016) 7:46–51. doi: 10.1016/j.srhc.2015.11.006

 68. Buang SN, Ja'afar S, Pathmanathan I, Saint V. Human papillomavirus immunisation 
of adolescent girls: improving coverage through multisectoral collaboration in Malaysia. 
BMJ. (2018) 363:k4602. doi: 10.1136/bmj.k4602

 69. Casey RM, Adrien N, Badiane O, Diallo A, Loko Roka J, Brennan T, et al. National 
introduction of HPV vaccination in Senegal—successes, challenges, and lessons learned. 
Vaccine. (2022) 40:A10–6. doi: 10.1016/j.vaccine.2021.08.042

 70. Seaman CP, Kahn AL, Kristensen D, Steinglass R, Spasenoska D, Scott N, et al. 
Controlled temperature chain for vaccination in low-and middle-income countries: a 
realist evidence synthesis. Bull World Health Organ. (2022) 100:491–502. doi: 10.2471/
BLT.21.287696

 71. Levin A, Wang SA, Levin C, Tsu V, Hutubessy R. Costs of introducing and 
delivering HPV vaccines in low and lower middle income countries: inputs for GAVI 
policy on introduction grant support to countries. PLoS One. (2014) 9:e101114. doi: 
10.1371/journal.pone.0101114

 72. Vorsters A, Bosch FX, Bonanni P, Franco EL, Baay M, Simas C, et al. Prevention 
and control of HPV infection and HPV-related cancers in Colombia-a meeting report. 
BMC Proc. (2020) 14:8. doi: 10.1186/s12919-020-00192-2

 73. Crann SE, Barata PC, Mitchell R, Mawhinney L, Thistle P, Chirenje ZM, et al. 
Healthcare providers' perspectives on the acceptability and uptake of HPV vaccines in 
Zimbabwe. J Psychosom Obstet Gynecol. (2016) 37:147–55. doi: 10.1080/01674 
82X.2016.1199544

 74. Vorsters A, Bonanni P, Maltezou HC, Yarwood J, Brewer NT, Bosch FX, et al. The 
role of healthcare providers in HPV vaccination programs – a meeting report. 
Papillomavirus Res. (2019) 8:100183. doi: 10.1016/j.pvr.2019.100183

 75. World Bank Country and lending groups (2021) Available at: https://datahelpdesk.
worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-
groups (Accessed August 2, 2021).

 76. HPV Vaccine introduction dashboard. World Health Organization [Internet]. 
(2021). Available at: https://www.who.int/teams/immunization-vaccines-and-
biologicals/diseases/human-papillomavirus-vaccines-(HPV)/hpv-clearing-house.700

 77. World Health Organization. One-dose Human Papillomavirus (HPV) vaccine 
offers solid protection against cervical cancer. (2022). Available at: https://www.who.int/
news/item/11-04-2022-one-dose-human-papillomavirus-(hpv)-vaccine-offers-solid-
protection-against-cervical-cancer (Accessed on May 1 2022).

https://doi.org/10.3389/fpubh.2023.1112981
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://doi.org/10.1016/j.vaccine.2021.05.074
https://www.jsi.com/resource/lessons-learned-hpv-vaccine-nationwide-introduction-in-zimbabwe/
https://www.jsi.com/resource/lessons-learned-hpv-vaccine-nationwide-introduction-in-zimbabwe/
https://doi.org/10.7196/SAMJ.2020.v110i6.14332
https://doi.org/10.1002/ijgo.13482
https://doi.org/10.1016/j.pvr.2017.09.001
https://doi.org/10.1186/s12889-016-3517-8
https://doi.org/10.1016/j.vaccine.2013.06.016
https://doi.org/10.1111/ajco.13513
https://doi.org/10.1177/1525822X980100020301
https://doi.org/10.1080/21645515.2022.2150454
https://doi.org/10.9745/GHSP-D-18-00222
https://doi.org/10.9745/GHSP-D-18-00222
https://doi.org/10.1002/ijgo.13601
https://doi.org/10.1371/journal.pone.0135563
https://doi.org/10.1007/s13187-020-01773-7
https://doi.org/10.1186/1471-2458-14-670
https://doi.org/10.1080/17441692.2020.1810734
https://doi.org/10.1080/17441692.2020.1810734
https://www.who.int/publications/m/item/options-for-linking-health-interventions-for-adolescents-with-hpv-vaccination
https://www.who.int/publications/m/item/options-for-linking-health-interventions-for-adolescents-with-hpv-vaccination
https://doi.org/10.1016/j.vaccine.2012.06.066
https://doi.org/10.1515/ijamh-2019-0171
https://doi.org/10.1016/j.srhc.2015.11.006
https://doi.org/10.1136/bmj.k4602
https://doi.org/10.1016/j.vaccine.2021.08.042
https://doi.org/10.2471/BLT.21.287696
https://doi.org/10.2471/BLT.21.287696
https://doi.org/10.1371/journal.pone.0101114
https://doi.org/10.1186/s12919-020-00192-2
https://doi.org/10.1080/0167482X.2016.1199544
https://doi.org/10.1080/0167482X.2016.1199544
https://doi.org/10.1016/j.pvr.2019.100183
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-groups
https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases/human-papillomavirus-vaccines-(HPV)/hpv-clearing-house.700
https://www.who.int/teams/immunization-vaccines-and-biologicals/diseases/human-papillomavirus-vaccines-(HPV)/hpv-clearing-house.700
https://www.who.int/news/item/11-04-2022-one-dose-human-papillomavirus-(hpv)-vaccine-offers-solid-protection-against-cervical-cancer
https://www.who.int/news/item/11-04-2022-one-dose-human-papillomavirus-(hpv)-vaccine-offers-solid-protection-against-cervical-cancer
https://www.who.int/news/item/11-04-2022-one-dose-human-papillomavirus-(hpv)-vaccine-offers-solid-protection-against-cervical-cancer

	Planning, implementation, and sustaining high coverage of human papillomavirus (HPV) vaccination programs: What works in the context of low-resource countries?
	1. Introduction
	2. Methods
	2.1. Systematic literature search and literature review
	2.2. Key informant interviews (KIIs)
	2.3. Data extraction and analysis
	2.3.1. The literature review
	2.3.2. Key informant interviews

	3. Results
	4. Preparation and planning
	4.1. Local data availability, data reporting, and management
	4.2. Vaccine management: Vaccine supplies, cold chain, and other logistics
	4.3. Multi-sectoral coordination

	5. Implementation
	5.1. Training
	5.2. Delivery
	5.2.1. Healthcare workforce
	5.2.2. Microplanning at the district level

	6. Social mobilization and communication
	7. Sustainability
	8. Covid-19 pandemic and hpv vaccination programs
	9. Discussion
	10. Limitations
	11. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	Supplementary material

	References

