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Abstract

Background: Cervical cancer is the fourth most common cancer among women globally,
disproportionately affecting those in low- and middle-income countries (LMICs). In 2020,

World Health Organization (WHO) Member States endorsed the 2030 Global Strategy toward
Elimination of Cervical Cancer, recommending expanded access to human papillomavirus (HPV)
vaccination. However, gaps remain in understanding how LMICs can sustain high HPV vaccine
coverage. Tanzania, an early adopter among LMICs, introduced HPV vaccination into the national
immunization schedule for 14-year-old girls in 2018 and achieved >90 % two-dose coverage

by 2023. This study evaluated HPV vaccine program implementation in Tanzania, capturing
stakeholder perspectives on barriers, facilitators, and recommendations.

Methods: Stakeholders were interviewed in April 2024 in a concurrent mixed-methods
evaluation. Participants included national and subnational immunization staff (7= 18), and health
workers, teachers, and community influencers (n7= 80). Four of 31 regions were purposively
selected based on criteria including first-dose HPV coverage (2020-2022) and urban/rural
distribution. Two health facilities were randomly selected from a list of facilities in each region,
along with two schools administering the vaccine from each facility’s catchment area. Quantitative
data were analyzed descriptively in STATA v.18, and qualitative data analyzed in ATLAS.ti Web
(v19.3.1).

Results: Political support, quality improvement cycles, and integration with existing systems
were identified as contributing to program success. Funding gaps and staff shortages—

particularly in regions with low HPV vaccination coverage—were among the reported barriers,
along with poor coordination between health and education sectors and low community
awareness. Recommendations included increasing government funding, strengthening cross-sector
collaboration, training stakeholders, and expanding dissemination channels to improve demand
and address vaccine hesitancy.

Conclusions: Tanzania’s experience offers lessons for HPV vaccination in similar contexts.
Addressing key barriers through increased funding, improved coordination, and enhanced
community engagement could improve HPV vaccination implementation in Tanzania and
elsewhere, contributing to global cervical cancer elimination.

Keywords

Human papillomavirus vaccine; Tanzania; LMIC; Program evaluation; Sustainability; Best
practices

Background

Cervical cancer was the fourth most common cancer globally among women in 2022, with
more than half of the cases occurring in low and lower-middle income countries (LMICs)
[1]. In 2020, the World Health Assembly adopted a global strategy to eliminate cervical
cancer as a public health problem where all countries must reach 90 % of girls with human
papillomavirus (HPV) vaccine by age 15 years by 2030 [2]. The number of countries with
HPV vaccine in their national immunization schedules increased from four in 2006 to 133
in 2023, and with support of Gavi, the Vaccine Alliance, 16.3 million girls have been fully
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immunized since 2014 [3,4]. In 2022, based on data demonstrating efficacy of a single
dose, the World Health Organization (WHO) recommended the option to use a one-dose
HPV vaccination schedule instead of the previously recommended two-dose schedule for

9 to 20-year-old girls and young women, as well as young men [5]. This strategy has the
potential to improve global HPV vaccination coverage dramatically. Gavi then invested in a
revitalization of the program, supporting vaccine procurement, health system strengthening
and technical support with plans to reach over 86 million girls with HPV vaccine by 2025
[6]. Gaps remain in understanding how countries, following national scale-up from HPV
vaccine demonstration projects, can achieve and sustain high HPV vaccination coverage to
reach the World Health Assembly’s targets.

In Tanzania, cervical cancer is the most common of all cancers among females, with 10,868
new cases and 6832 deaths estimated in 2022 [7]. Before introducing HPV vaccination
nationally, Tanzania undertook a two-year demonstration project from 2014 to 2015 in
seven districts of Kilimanjaro region, achieving over 93 % vaccination coverage for

both doses (HPV1 and HPV2) in 9-year-old girls [8]. Tanzania was among the first Gavi-
eligible countries to introduce HPV vaccine into the national immunization program, with
Gavi eligibility based on gross national per capita income [9]. In April 2018, Tanzania
officially launched a nationwide HPV vaccination program targeting girls aged 14 years.
HPV vaccination is provided by the Ministry of Health (MoH) at health facility settings,
community outreach posts, mobile clinics, and in-school settings. By 2019, the program had
reached nearly 80 % first-dose coverage of 14-year-old girls through these strategies [10].

In 2019, a pilot project called HPV-Plus integrated HPV vaccination with other health
initiatives, such as provision of deworming tablets, nutritional assessments, vision screening
and educational components for both males and females aged 10-14 years in two districts,
Makambako (in Njombe Region) and Ubungo (in Dar es Salaam Region). Notable increases
in HPV vaccine uptake and completion rates were seen in the intervention districts, as well
as a high level of acceptability of the program according to key stakeholders including
adolescent girls, caregivers, program planners, and implementers [11]. Interventions such
as HPV-Plus have demonstrated ways to complement other adolescent-centered services
with vaccination programs, to increase coverage and completion of vaccination as well as
improve access to these other essential services.

In 2023, HPV1 coverage derived from administration data was over 100 % nationally, likely
due to underestimation of the target population or vaccination of girls older or younger

than the target cohort of 14-year-old-girls (Fig. 1). HPV vaccination coverage increased
overall from 2018 to 2023, with increases in later years likely due to intensification of
overall vaccination efforts after the COVID-19 pandemic. However, poor follow up has
resulted in some girls not completing the 2-dose series. In April 2024, the Tanzania MoH
switched to a single-dose vaccination schedule, following the WHO recommendation, and
conducted a multi-age cohort catch-up campaign. Girls living with HIV continue to receive
3-doses. Starting in 2025, Tanzania administers a single dose of HPV vaccine to girls aged
9-years-old through routine immunization that includes facility administration, and outreach
modalities (school-based and community outreach). As most 9-year-old girls in Tanzania
attend primary school, a transition to a younger target population allows the program to
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reach eligible girls more efficiently in fewer school-based vaccination sites. Follow up doses
for girls living with HIV is incorporated into anti-retroviral treatment services to minimize
stigma and missed doses. A timeline of key milestones in HPV vaccine implementation in
Tanzania can be seen in Fig. 2.

Following the establishment of global cervical cancer elimination goals, there has been

a dramatic increase in the number of countries implementing HPV vaccination programs.
Many LMICs, including Tanzania, have rapidly scaled up national programs and achieved
targets related to national vaccination coverage though geographic differences exist. In
LMICs, knowledge is limited on evidence-based strategies to maintain high coverage

rates over time; ensure equitable access across geographies, socioeconomic groups, and
populations; and integrate immunization activities with other adolescent health services. We
conducted a broad evaluation of Tanzania’s HPV vaccination program since introduction
using methods that include literature and programmatic data review, key informant
interviews, community interviews, survey of caregivers, and focus group discussions,

with an aim of informing program improvement and integration efforts. Here we present
findings from components of the larger evaluation, key informant interviews and community
interviews, to describe the past barriers and facilitators to implementation, and future
recommendations for sustainability of an established HPV vaccination program from the
perspectives of national, subnational and community stakeholders in Tanzania.

2. Methods

2.1. Evaluation design and setting

This was a concurrent, mixed-methods study that included parallel data collection using
secondary analysis of administrative coverage data derived from a desk review and primary
data collection of exclusively qualitative key informant interviews and predominantly
qualitative community interviews, with some close-ended questions. The quantitative results
complimented the qualitative findings, with integration presented in the results section. The
evaluation was conducted in four regions in Tanzania, namely Mbeya, Simiyu, Tabora, and
Mtwara with primary data collection occurring between March—April 2024. These regions
are in the Southern Highlands, Lake, Central, and Southern zones, respectively. Furthermore,
HPV vaccines are routinely administered at Reproductive and Child Health clinics or HIV
Care and Treatment Centers depending on HIV status of the beneficiary and the proximity
between these locations within a facility.

2.2. Sampling and recruitment

For key informant interviews, a sample of six national and 12 subnational stakeholders

(four regional-level and eight district-level) were targeted. At the national level,

primary stakeholders, including representation from the MoH Immunization and Vaccine
Development Program, were purposively selected to obtain background on the current HPV
vaccination program and perceptions related to barriers and facilitators to implementation
and implications around sustainability. Other individuals within the immunization program,
Ministry of Education, and immunization partners from WHO, UNICEF, Clinton Health
Access Initiative, and John Snow, Inc. were included to understand roles and responsibilities
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of key players within an established HPV program at the national level. Efforts were made
to include a wide range of partners to best understand the breadth of contribution to the
HPV vaccination program. National and subnational key informants were identified with the
support of the MoH based on their involvement in HPV vaccination activities and included
government, non-government stakeholders, implementing partners, and policymakers. At the
regional level, four of Tanzania’s 31 administrative regions were purposively selected with
MoH based on high (>80 %) and low (<60 %) administrative coverage of HPV1 from 2020
to 2023 and presence or absence of support from the U.S. Centers for Disease Prevention
and Control or the U.S. President’s Emergency Plan for AIDS Relief. One urban and one
rural district were selected within each of the four regions. Within each district, two health
facilities were randomly selected from a list of all health facilities offering vaccination. One
primary and one secondary school located within the health facilities’ catchment area were
randomly selected from a complete list of all public primary and secondary schools within
the district using a random number generator.

The target sample size for the community interviews was 16 health workers, 32 teachers,
and 32 community influencers. Sampling strategy and target sample size were informed

by WHO/UNICEF guidance on behavioral and social drivers of vaccination [12]. At
sampled health facilities, the immunization health worker most closely involved in HPV
vaccination was invited to participate in the interview. At sampled schools, the staff

member most closely involved with HPV vaccination was invited to participate in the
interview. Community influencers were identified with assistance from health facility staff
and included local leaders (e.g. village executive officer, village chairperson, religious
leaders, administrative representatives (e.g. councilor), traditional healers, community health
volunteers, or other influential community members (e.g. lead mother in women’s group)).

2.3. Data collection

The desk review covered key areas of interest, including planning approaches, demand

and communication platforms, behavioral and social drivers of vaccination, integration

with other adolescent health interventions, delivery strategies, and considerations for
sustainability. The documents included planning materials, program meeting reports, and
implementation tools as well as relevant background in published and unpublished literature.
HPV vaccination coverage data provided by the MoH were reviewed to describe trends

in HPV vaccination over time. This information was used to inform the development of
interview guides.

Key informant and community interview guides were pretested with stakeholders to ensure
appropriateness, remove redundancies, and improve translation. The interview guides were
further adapted, as needed, prior to data collection. Interviews were administered in Swabhili,
digitally recorded, transcribed verbatim and translated to English, with translations edited
for clarity. Participants provided verbal consent before beginning the interview and the only
personally identifiable information collected included job title and years in current role.

Key informant interviews among national and subnational stakeholders were conducted
by two study staff, using a semi-structured interview guide in English or Kiswahili. One
interview was conducted in-person and 17 by Zoom. Community interviews, conducted by
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trained interviewers at identified health facilities or schools, assessed health worker, teacher,
and community leader behaviors, attitudes, and perceptions around HPV vaccination.
Community interview guides included closed-ended questions on HPV and HPV vaccine
knowledge, HPV vaccine acceptability and attitudes on recommending HPV vaccine, as
well as open-ended questions on overall best practices and challenges from the perspective
of the stakeholder. Community interviews were administered by trained interviewers with
closed-ended responses recorded using android based devices equipped with Open Data Kit
[13] software.

2.4. Analytical framework

The Framework Method was used to guide analysis of qualitative data [14], which is an
approach to thematic analysis of qualitative data. After initial identification of categories
based on main research questions, researchers developed a working analytical framework,
informed by existing immunization frameworks such as Behavioral and Social Drivers

of Vaccination and WHO Guide for Conducting an Expanded Program on Immunization
Review [12,15], that was then applied to subsequent transcripts using existing codes. Data
were charted into a framework matrix and then interpreted. The framework used in this
analysis can be seen in Fig. 3.

2.5 Data synthesis and analysis

Transcripts were analyzed through a team-based thematic analysis approach consisting of
deductive (extracted from research and interview guide questions) and then inductive coding
(developed through initial review of transcripts). An initial set of codes and framework
were developed from the interview guides. Two transcripts of each stakeholder type were
purposively selected for thematic analysis and codes were adapted to incorporate additional
topics and themes. After piloting and revising the codebook on a sample of transcripts,
ATLAS.ti Web (Version 19.3.2) [16] was used by the study team to code all transcripts
within the established framework.

Frequency tabulations were made for data collected from closed-ended questions from
interviews with health workers, teachers and community influencers, focused on perceptions
and experience with the HPV vaccination program. Descriptive statistics (e.g., totals,
proportions) were calculated for key close-ended questions for each stakeholder type and
for the overall sample in the community interviews. Quantitative data was analyzed using
STATA v.18 [17].

3. Results

3.1. Participant characteristics

A total of 98 participants were included in the evaluation via 18 key informant interviews
(n= 6 national, n= 12 subnational) and 80 community interviews (n = 17 health workers, n
= 31 teachers, and 7= 32 community influencers). National stakeholders were interviewed
in Dodoma and Dar es Salaam (n = 6), while the remaining participants (7= 92) were

in the study regions, Mbeya, Mtwara, Simiyu, and Tabora (Table 1). In evaluating the
implementation of the HPV vaccination program in Tanzania, responses were grouped into
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several categories, including barriers to program implementation, facilitators to program
implementation, and recommendations to improve the HPV vaccination program. Table
2 provides a summary of stakeholder perspectives from key informant interviews with
national/subnational staff and the qualitative component of the community interviews, by
category.

3.2. HPV vaccination program implementation barriers

Participants were asked about challenges to achieving and sustaining at least 90 % coverage
with one dose of HPV vaccine for all eligible girls in Tanzania. According to national

and subnational key informants, issues related to funding were mentioned as top barriers

to HPV vaccine implementation. This included mentions, among key informant interviews
from low performing regions, of the overall amount of funding leading to gaps in funds

for transportation or incentives for staff, timeliness in receipt of funding, and dissemination
to the subnational level. National and subnational stakeholders from all areas mentioned
related concerns about long-term sustainability of the program. As one national stakeholder
mentioned about funding challenges, “7his program is supported by Gavi, so how [can the]
country stretch itself to ensure that it [can] support? That is a challenge if it happens that
Gavi says ‘We don’t give [in the future].’ Are we ready to support the program? To me, |
think that is [a] challenge.”

Other barriers to achieving high coverage included poor coordination between health
workers and teachers to deliver services, e.g. limited sharing of information on planned
vaccination dates, preparation timelines or data sharing expectations. Staffing issues such as
health worker shortages or high turnover among program implementers was also raised as

a challenge. Without additional staff recruited specifically for HPV-related activities, health
facility staff were expected to visit schools for HPV vaccination activities while maintaining
routine services at facilities. As one health worker from a region with low coverage stated
during the community interview, “ The first challenge we are experiencing is having a few
number of providers, so we have many responsibilities and sometimes we fail to deliver

on time. We are only two...so sometimes we have a very limited time to deal with HPV
vaccine.”

Lastly, lack of awareness and low demand for HPV vaccine in the community was
mentioned as a challenge. Examples of this include limited knowledge in communities
about cervical cancer and the benefits of HPV vaccine and a lack of engagement of parents
in the vaccination process. When interviewed, one teacher mentioned, “ 7he challenge is
when they do not have information about this vaccine. They are only told by their children
that tomorrow there’s HPV vaccination but themselves do not know about the vaccines...”.
Specifically, hesitancy among caregivers and rumors of infertility were cited as contributors
to low HPV vaccine uptake. Another teacher said, “these parents rely on unfounded beliefs
like, these vaccines they’re bringing might reduce fertility or might harm our children in the
future”. This was supported in the quantitative data as most health workers (62 %), teachers
(84 %), and community influencers (84 %) reported hearing rumors about the HPV vaccine.
The rumors included that the HPV vaccine may affect a girl’s fertility, cause cervical cancer,
or is not safe (Table 3).
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3.3. HPV vaccination program implementation facilitators

Participants were asked what makes the provision of HPV vaccine a success since the
program was launched in 2018 and which strategies have been most successful for

reaching target populations. Several themes related to best practices and facilitators to
success emerged during key informant interviews. Informants mentioned political will and
committed immunization staff being crucial to the success of the HPV vaccination program.
One national-level stakeholder said, “... A thing that has helped us since the beginning is
the political support, unlike other vaccines apart from the COVID-19 vaccine, the HPV
vaccine was launched by ... the Vice President of the United Republic of Tanzania [Samia
Suluhu Hassan]. So, the act of a woman launching this, and a woman who later became the
President, created significant political awareness about the HPV vaccine".

At an operational level, quality improvement cycles, or ongoing monitoring and regular
review of lessons learned from high and low performing subnational areas, helped inform
program improvement efforts. For example, participants mentioned lessons learned on
reasons for vaccine hesitancy among key populations in low performing areas helped inform
messaging and communication strategies as the program evolved. Additionally, national-
level stakeholders claimed integrating the HPV program with existing implementation
platforms (e.g., school health platforms, HIV Care and Treatment Clinics) and program
activities (e.g., National Health Days) helped leverage established health systems to
initiate new immunization activities. Key informants and interview participants at all levels
emphasized the importance of engaging with community leaders to identify out-of-school
girls and using multiple, evidence-based sources of information to create awareness around
HPV vaccination and program activities.

Reported facilitators to achieving high HPV program success included strong coordination
within the health system and partners (e.g. subnational immunization officers, local

NGOs involved in immunization), engaging community leaders (e.g., religious leaders,
village chiefs), creating increased awareness of the HPV vaccination program among

the community, and using trusted sources of information (e.g. health workers, religious
institutions) to disseminate messages about the program (Table 2). Providing education to
both parents and girls was mentioned by all interviewees as a way to overcome challenges
related to hesitancy and low demand for vaccination. One teacher said, “/ am a believer in
education, | believe that to have a community that listens and accepts something, it must
receive sufficient education”.

Quantitative data collected during community interviews supported findings related to
program implementation. Nearly all community stakeholders felt that HPV vaccination is
important (97 % of health workers, 94 % of teachers, and 100 % of community influencers)
and felt confident recommending HPV vaccine to girls and caregivers (97-100 % of

health workers, teachers, and community influencers). Teachers (63 %), community leaders
(56 %), and health workers (47 %) were most frequently listed as the best channels of
communication to reach caregivers and girls followed by radio (39 %), TV (23 %), and
written communication sources (17 %) (Table 3).
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3.4. Recommendations to improve HPV vaccine coverage and sustain success

All participants were asked what they would do to improve HPV vaccination services in
Tanzania, if they had the chance. Key recommendations from national-level key informants
included increasing government funding to support the HPV vaccination program to
ensure sustainability in the event donor support is withdrawn in the future. National-level
stakeholders also recommended improving collaboration between health and education
sectors at all levels. As schools are a key component of the HPV vaccination strategy,
ensuring teachers and school administrators were informed, involved in the planning and
implementation process, and actively engaged in HPV related communications and activities
was seen as an important recommendation by immunization staff. One national stakeholder
mentioned, “UWe have to make sure there is good cooperation between health and education
sector(s], so that we can get our targeted candidates in schools. We have to strengthen
planning and implementation between these two areas.”

Ongoing refresher courses and increased supervision for healthcare workers, teachers,

and community health workers, was recommended by both subnational interviewees and
community interview respondents. Regular seminars were suggested to reinforce learning
for program implementers and address employee turnover. Since teachers represent an
integral interface with girls, providing specialized training to teachers specifically will in
turn, ensure accurate information is being relayed to girls and caregivers. A sub-national
level stakeholder from a region with high HPV coverage articulated, “We need to train
health teachers too because they are also helping us and if a teacher has negative attitude
toward a vaccine, it’s very hard to reach girls in school because not all teachers understand
the importance of [the] vaccine.”

Additionally, subnational stakeholders recommended advocating for using data for action

in ways such as improving the estimated number of girls in the priority population in the
region used as a program target to guide program planning. Improved microplanning and
better enumeration of girls (denominator estimates), including utilizing community health
workers to identify out-of-school girls, was mentioned to improve program implementation.
In addition, community stakeholders recommended, to pre-empt hesitancy that may arise
with a new program, a focus on reaching caregivers with information about the HPV
vaccination program and on improving engagement with the community, particularly
community and religious leaders (e. g., meetings with local government leaders, public
sessions in villages, sensitize women visiting health clinics). Lastly, expanding information
dissemination channels (e.g., media, radio, billboards, community meetings) will also ensure
that messages reach key beneficiaries. Fig. 4 summarizes overall stakeholder identified key
lessons learned for successful implementation of the national HPV vaccination program in
Tanzania.

4. Discussion

Five years after national introduction, stakeholders identified political will and partnerships
as key to the successful implementation of the HPV vaccination program over time,
referencing lessons learned from earlier phases of the program or from information
gathering in specific geographic areas. With strong coordination within the health sector
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and efforts to integrate HPV vaccine into existing health platforms and activities, such as
HIV programming, Tanzania’s HPV vaccination program was able to build on strengths
of the routine immunization program, a strategy that may further generate social and
economic benefits [18]. Our evaluation highlights the sustained operational success of the
program, continuing to reach the target population with lifesaving vaccines by creating
strong community awareness of the program, educating caregivers and adolescents, and
engaging with community leaders.

Challenges remain, including combating vaccine hesitancy, particularly as it relates to
infertility concerns, and low demand for HPV vaccination in the community. Studies in
other sub-Saharan African countries have confirmed that the sexual and reproductive context
of HPV and cervical cancer can enable misinformation related to HPV vaccine [19-21].
Exposure to rumors, fear of adverse effects, and lack of awareness are documented sources
of hesitancy to HPV vaccine and poor uptake in LMICs [22,23]. Funding challenges,
competing priorities and limited staff for carrying out HPV-vaccine related activities were
also identified as challenges. Integrating vaccination services with other desired adolescent
health services, and the adoption of single-dose schedules, thus reducing costs and the
need for follow up, may begin to mitigate some of these inherent difficulties. [24,25]

With increased access to available vaccines against vaccine-preventable diseases, there

has been a considerable escalation in the number of vaccines introduced into national
immunization schedules in LMICs, straining the already overworked health workforce
[26,27]. Increased government funding for staffing needs, improved training and capacity
building, and expanded use of community health workers may help alleviate some health
workforce strains [28,29].

Stakeholders in this evaluation recommended ongoing health worker and teacher training,
integration of the HPV vaccination program with other health services, expansion of
dissemination channels to reach beneficiaries with accurate information about HPV
vaccines, and improved engagement with the community. A qualitative study evaluating an
enhanced and integrated, school-based HPV vaccination program in two districts in Tanzania
found stakeholder knowledge levels around HPV, cervical cancer, and HPV vaccines were a
key factor in HPV vaccine acceptability [11]. As knowledge gaps are known to exacerbate
barriers to uptake of HPV vaccine, reaching multiple types of stakeholders with consistent,
tested, and targeted messaging may help overcome these barriers [30-32].

This cross-sectional evaluation captured perspectives and attitudes at the time of the
interview, thus changes in opinion could not be captured over time. Additionally, some
questions in the interview guides referred to events early in Tanzania’s experience with
HPV vaccination, likely contributing to recall bias in the findings. Additionally, there is
the possibility of social desirability bias if participants provided responses that might be
seen as favorable to interviewers. To mitigate this risk, data collectors were trained to
build rapport with participants before starting the interview and provide information to
participants that responses provided were confidential. Administrative coverage data was
limited in granularity, making inferences about subgroups or subnational differences not
possible. Lastly, while the perspective of the main beneficiary of the HPV vaccination
program, girls, was included in the larger evaluation project, findings are not reported in this
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paper. Despite this context and these limitations, the inclusion of a diverse sample including
different key informants related to the HPV vaccination program, high- and low-performing
regions in the purposeful selection of the sample, and triangulation of different data types
enabled this evaluation to draw conclusions related to overall barriers, facilitators, and
recommendations in Tanzania.

5. Conclusions

Achieving sustained, high HPV vaccination coverage requires adequate funding, strong
coordination between health and education sectors, use of high-quality data to inform
implementation, and ongoing training support for health workers and teachers. Multiple
messaging channels and effective utilization of caregivers, community and religious leaders
can improve awareness and increase demand for HPV vaccination among beneficiaries. In
addition to informing Tanzania’s immunization program, findings from this evaluation may
contribute to efforts toward sustaining HPV vaccination coverage in other settings facing
similar challenges. Lessons learned from experiences in early adopting countries can inform
policy-making decisions and guide implementation strategies at a broader scale. Tanzania’s
successful HPV vaccination program is a crucial step toward achieving cervical cancer
prevention and elimination goals at the national and global levels.

Acknowledgements

Funding

We would like to thank the Tanzania Ministry of Health, the President’s Office, Regional Administration and Local
Government, data collection teams, and participants for participating in this evaluation.

This work was supported by funding from the Centers for Disease Control and Prevention (CDC) through the
National Institute for Medical Research (NIMR) under Cooperative Agreement 20NU2GGH00228324.

Data availability

Data will be made available on request.

References

[1]. Cancer Today. https://gco.iarc.who.int/today/; 2025. accessed October 3, 2024.

[2]. Global strategy to accelerate the elimination of cervical cancer as a public health problem. https:/
www.who.int/publications/i/item/9789240014107; 2025. accessed October 3, 2024.

[3]. WHO Immunization Data portal Detail Page. Immun Data; 2024. https://
immunizationdata.who.int/global/wiise-detail-page. accessed October 3.

[4]. Gavi support for HPV vaccine. https://www.gavi.org/support/nvs/human-papillomavirus/; 2025.
accessed May 22, 2018.

[5]. Human papillomavirus vaccines: WHO position paper. https://www.who.int/publications/i/item/
who-wer9750-645-672; 2022. accessed December 17, 2024.

[6]. Review of Decisions. 2022.

[7]. Ferlay J, Evrik M, Lam F, Laversanne M, Colombet M, Mery L, et al. Global Cancer
Observatory: Cancer Today. Glob Cancer Obs Cancer Today. https://gco.iarc.who.int/media/
globocan/factsheets/populations/834-tanzania-united-republic-of-fact-sheet.pdf; 2024.

Vaccine. Author manuscript; available in PMC 2025 October 22.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Carlton et al.

Page 12

[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.
PL0S One 2017;12:e0177773. 10.1371/journal.pone.0177773. [PubMed: 28575074]

[9]. Gavi Alliance Eligibility and Transition Policy: Version 4.0. 2025.

[10]. 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. 10.1016/j.vaccine.2021.04.025.

[11]. Guillaume D, Rosen JG, Mlunde LB, Njiro BJ, Munishi C, Mlay D, et al. Acceptability of an
integrated school-based HPV vaccination program within two districts of Tanzania: a qualitative
descriptive study. PLOS Glob Public Health 2023;3:60001394. 10.1371/journal.pgph.0001394.
[PubMed: 36962916]

[12]. Organization WH. Behavioural and social drivers of vaccination: Tools and practical guidance for
achieving high uptake. World Health Organization; 2022.

[13]. Open Data Kit. 2025.

[14]. Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework method for
the analysis of qualitative data in multi-disciplinary health research. BMC Med Res Methodol
2013;13:117. 10.1186/1471-2288-13-117. [PubMed: 24047204]

[15]. A guide for conducting an expanded Programme on immunization review. Geneva: World Health
Organization; 2017.

[16]. ATLAS.ti. 2023.

[17]. Stata Statistical Software. 2023.

[18]. Morgan C, Giattas MR, Holroyd T, Pfitzer A, Engel D, Sidibe A, et al. Integration of
other services with human papillomavirus vaccination; lessons from earlier in the life course
highlight the need for new policy and implementation evidence. Vaccine 2022;40:A94-9.
10.1016/j.vaccine.2021.12.066. [PubMed: 35105493]

[19]. Milondzo T, Meyer JC, Dochez C, Burnett RJ. Misinformation drives low human papillomavirus
vaccination coverage in south African girls attending private schools. Front Public Health
2021;9:598625. 10.3389/fpubh.2021.598625. [PubMed: 33681125]

[20]. Wilson R HPV vaccine acceptance in West Africa: a systematic literature review. Vaccine
2021;39:5277-84. 10.1016/j.vaccine.2021.06.074. [PubMed: 34366143]

[21]. 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. 10.1371/journal.pone.0253735. [PubMed: 34185805]

[22]. Kabakama S, Gallagher KE, Howard N, Mounier-Jack S, Burchett HED, 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.
10.1186/s12889-016-3517-8.

[23]. Nhumba N, Sunguya B. Low uptake of the second dose of human papillomavirus vaccine in Dar
Es Salaam. Tanzania Vaccines 2022;10:1919. 10.3390/vaccines10111919. [PubMed: 36423015]

[24]. 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. 10.1016/j.ypmed.2020.106335. [PubMed: 33678232]

[25]. Hsiao A, Struckmann V, Stephani V, Mmbando D, Changalucha J, Baisley K, et al. Costs of
delivering human papillomavirus vaccination using a one- or two-dose strategy in Tanzania.
Vaccine 2023;41:372-9. 10.1016/j.vaccine.2022.11.032. [PubMed: 36460537]

[26]. Kaur G Status of new vaccine introduction — worldwide, 2016-2021. MMWR Morb Mortal Wkly
Rep 2023:72. 10.15585/mmwr.mm7227a2.

[27]. Burchett HED, Mounier-Jack S, Torres-Rueda S, Griffiths UK, Ongolo-Zogo P, Rulisa S, et al.
The impact of introducing new vaccines on the health system: case studies from six low- and
middle-income countries. Vaccine 2014;32:6505-12. 10.1016/j.vaccine.2014.09.031. [PubMed:
25261379]

[28]. Ahmed S, Chase LE, Wagnild J, Akhter N, Sturridge S, Clarke A, et al. Community
health workers and health equity in low- and middle-income countries: systematic review

Vaccine. Author manuscript; available in PMC 2025 October 22.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Carlton et al.

[29].

[30].

[31].

[32].

Page 13

and recommendations for policy and practice. Int J Equity Health 2022;21: 49. 10.1186/
§12939-021-01615-y. [PubMed: 35410258]

Guignard A, Praet N, Jusot V, Bakker M, Baril L. Introducing new vaccines in low- and
middle-income countries: challenges and approaches. Expert Rev Vaccines 2019;18:119-31.
10.1080/14760584.2019.1574224. [PubMed: 30689472]

Ratanasiripong NT, Sri-Umporn S, Kathalae D, Hanklang S, Ratanasiripong P. Human
papillomavirus (HPV) vaccination and factors related to intention to obtain the vaccine among
young college women in Thailand. J Health Res 2018;32: 142-51. 10.1108/JHR-01-2018-018.

Spagnoletti BRM, Bennett LR, Wahdi AE, Wilopo SA, Keenan CA. A qualitative study of
parental knowledge and perceptions of human papillomavirus and cervical Cancer prevention in
rural Central Java, Indonesia: understanding community readiness for prevention interventions.
Asian Pac J Cancer Prev APJCP 2019;20: 2429-34. 10.31557/APJCP.2019.20.8.2429. [PubMed:
31450917]

Njogu R, Deb Roy A, Bagudu Z, Borda H, Jurgensmeyer M, Muralidharan K, et al. Effective
communication by health care workers to promote HPV vaccination: lessons learned from
Kenya, India, and Nigeria. Vaccine 2024;42:527-32. 10.1016/j.vaccine.2024.04.090. [PubMed:
39521568]

Vaccine. Author manuscript; available in PMC 2025 October 22.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Carlton et al.

HPV Vaccination Coverage (%)

120

100

80

60

40

20

Fig. 1.

National HPV vaccination coverage among girls aged 14, 2018-2023, Tanzania.

113.7

L4
60.7'

55 60.0 62.0
 B--------.p
496 =
-

.‘

400 ="

L
2018 2019 2020 2021

Year

Vaccine. Author manuscript; available in PMC 2025 October 22.

2022

2023

Page 14

=@ HPV1

- @= HP\2



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuely Joyiny

Carlton et al.

2014

HPV vaccine
demonstration
project in
Kilimanjaro region
targeting 9-year-old
girls

2022

Integration of HPV
lvaccine into CDC-
supported HIV Care
land Treatment
Clinics for people
living with HIV

2024

Page 15

Switch to single-dose
schedule, Multi age
cohort catch-up

-

National HPV
lvaccine program
launch, targeting 14-

lyear-old girls

NITAG
recommendation for
single dose and
multi-age

2018

Fig. 2.

2023

cohort vaccination

+@

Single dose-
ischedule targeting
9-year-old-girls

2024

Timeline of HPV vaccine program in Tanzania. Evaluation data collection indicated by the

star.

Vaccine. Author manuscript; available in PMC 2025 October 22.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuepy Joyiny

1duosnuely Joyiny

Carlton et al. Page 16

Cross-cutting:

Barriers, facilitators, recommendations, sustainability, feasibility, acceptability

Planning and Coordination Humar]rrR;z(iJ:grce 2id Demand and Communication

Costing and Funding Service Delivery Monitoring and Evaluation

Fig. 3.
Analytical Framework developed for evaluation of HPV vaccine implementation in
Tanzania.
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Funding and sustainability

¢ Ensure adequate funding for transportation, operation and pay, and plan for sustability without relying solely
on external support.

Coordination and staffing

e Improve coordination between health workers and teachers and education sectors, and include teachers and
school administrators in the planning and implementation process

Education and training

¢ Conduct periodic refesher courses for health workers, teachers and community health workers.

Use data for action

*Enhance microplanning and enumeration of girls (especially out-of-school girls) through community health
wokers and refine denominator estimates for target populations.

Caregiver and community engagement

eIncrease awareness and demand for HPV vaccination by using multiple channels to address parental hesitancy
and involving community and religious leaders to garner support, boost acceptance and reach out-of-school
girls.

Fig. 4.
Key lessons learned for successful implementation of a national HPV vaccination program.
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Table 3
Perspectives on HPV vaccine according to stakeholders participating in the community interviews, Tanzania -
2024,
Health worker (N = Teacher (N=32) Community influencer ~ Total (N = 96)
32) (N=32)
n (%) n (%) n (%) n (%)
Thinks HPV vaccine is very important for girls to 31(96.9) 30 (94) 32 (100) 93 (97)
receive
Feels confident recommending HPV vaccine to 32 (100) 31(97) 32 (100) 95 (99)
girls and caregivers
Reported having heard rumors about HPV vaccine 20 (63) 27 (84) 27 (84) 74 (77)
Rumors heard
HPV vaccine will affect girl’s fertility 18 (90) 22 (81) 24 (89) 64 (67)
HPV vaccine will cause cervical cancer 4 (20) 5(19) 3(11) 12 (13)
HPV vaccine will cause severe side effects 1(5) 5(19) 6 (22) 12 (13)
HPV vaccine is not safe 2 (10) 7 (26) 2(7) 11 (11)
HPV vaccine is experimental 2 (10) 0 (0) 0 (0) 2(2)
Best communication channel for reaching girls (N=64)
about HPV vaccination
Teachers 23(72) 17 (53) - 40 (63)
Community leaders e.g., local community 14 (44) 22 (69) - 36 (56)
authorities
Health worker 17 (53) 13 (40) - 30 (47)
Radio 10 (31) 15 (17) - 25 (39)
Community health workerse. 9., CHBCs 10 (31) 10 (31) - 20 (31)
% 6 (19) 9 (28) - 15 (23)
Pamphlets/leaflets 2(6) 9(28) - 11 (17)
WhatsApp/Social media 0 (0) 5 (16) - 5(8)
Religious leaders 1(3) 0 (0) - 1(2)

*
Respondents could select multiple choices.
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