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Abstract

Introduction

The human papillomavirus (HPV) is sexually transmitted and infects approximately 75% of

sexually active people early in their sexual life. Persistent infection with oncogenic HPV

types can lead to malignant conditions such as cervical cancer. In 2006, the World Health

Organisation approved the use of an efficacious HPV vaccine for girls aged 9 to 14 to pre-

vent HPV-related conditions. Despite the HPV vaccine being available for about 15 years,

dose completion remains as low as 20% in sub-Saharan African (SSA) countries implement-

ing the vaccination program compared to 77% in Australia and New Zealand. A fraught of

barriers to implementation exist which prevent adequate coverage. Achieving success for

HPV vaccination in real-world settings requires strategies to overcome implementation bot-

tlenecks. Therefore, a better understanding and mapping of the implementation strategies

used in sub-Saharan Africa to increase HPV vaccination uptake is critical. This review aims

to identify implementation strategies to increase HPV vaccination uptake for adolescent

girls in sub-Saharan Africa and provide a basis for policy and future research, including sys-

tematic reviews to evaluate effective strategies as we accelerate the elimination of cervical

cancer.

Materials and methods

This scoping review will consider studies pertaining to implementation strategies to increase

HPV vaccination uptake for adolescent girls in sub-Saharan Africa. Studies targeted at dif-

ferent stakeholders to increase adolescent vaccine uptake will be included. Studies using

interventions not fitting the definition of implementation strategies as defined by the refined

compilation of implementation strategies from the Expert Recommendations for

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0267617 August 25, 2022 1 / 9

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Lubeya MK, Mwanahamuntu M,

Chibwesha C, Mukosha M, Wamunyima MM,

Kawonga M (2022) Implementation strategies to

increase human papillomavirus vaccination uptake

for adolescent girls in sub-Saharan Africa:

A scoping review protocol. PLoS ONE 17(8):

e0267617. https://doi.org/10.1371/journal.

pone.0267617

Editor: Ana Catarina Miranda Canário, Faculty of

Psychology and Education Sciences of the

University of Porto, PORTUGAL

Received: April 11, 2022

Accepted: August 4, 2022

Published: August 25, 2022

Peer Review History: PLOS recognizes the

benefits of transparency in the peer review

process; therefore, we enable the publication of

all of the content of peer review and author

responses alongside final, published articles. The

editorial history of this article is available here:

https://doi.org/10.1371/journal.pone.0267617

Copyright: © 2022 Lubeya et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

https://orcid.org/0000-0002-8526-3410
https://orcid.org/0000-0002-0397-2994
https://orcid.org/0000-0003-0433-8386
https://doi.org/10.1371/journal.pone.0267617
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0267617&domain=pdf&date_stamp=2022-08-25
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0267617&domain=pdf&date_stamp=2022-08-25
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0267617&domain=pdf&date_stamp=2022-08-25
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0267617&domain=pdf&date_stamp=2022-08-25
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0267617&domain=pdf&date_stamp=2022-08-25
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0267617&domain=pdf&date_stamp=2022-08-25
https://doi.org/10.1371/journal.pone.0267617
https://doi.org/10.1371/journal.pone.0267617
https://doi.org/10.1371/journal.pone.0267617
http://creativecommons.org/licenses/by/4.0/


Implementing Change project will be excluded. MEDLINE (via PubMed), Embase, CINAHL

(via EBSCO), Scopus and Google Scholar will be searched. Two independent reviewers will

screen titles and abstracts for studies that meet the review’s inclusion criteria, and the full

text of eligible studies will be reviewed. Data will be extracted from eligible studies using a

structured data charting table developed by this team for inclusion by two independent

reviewers and presented in a table and graphical form with a narrative summary.

Introduction

The human papillomavirus (HPV) is sexually transmitted and affects approximately 75% of

sexually active people early in their sexual life [1, 2]. There are more than 200 species of HPVs

categorized into low-risk (causing warts) and high-risk types (causing cancers) [3]. The point

prevalence of HPV infection is estimated at 11–12% globally and 22–24% for sub-Sahara

Africa (SSA) [4–7]. HPV infection is mainly asymptomatic and transient, with approximately

90% cleared in immunocompetent people but persists in about 10–20% [2]. Immunocompro-

mised people, such as those living with HIV, are more likely to have persistent HPV infections,

which usually progress more rapidly to pre-cancers and cancers than the general population

[8]. Cancers caused by HPV include vaginal cancer, vulvar cancer, and anal cancer, as well as

some head and neck cancers like oropharyngeal cancer and cervical cancer which is highly

prevalent in SSA [5].

In 2006, the World Health Organisation (WHO) approved HPV vaccines for prepubertal

girls aged 9 to 14 years, naïve to sexual intercourse to prevent HPV-related conditions [2].

There are currently four licensed HPV vaccines classified as bivalent, quadrivalent and nona-

valent based on the number of targeted HPV strains [9]. From 2006 to 2014, three doses were

recommended to complete the vaccination schedule; however, evolving evidence has shown

that two doses are effective, therefore, WHO recommends two doses for girls below the age of

15 [10], with ongoing studies showing promise for an efficacious and cost-effective single-dose

HPV vaccine [11]. Therefore, the three-dose schedule is now reserved for girls older than 15

years or the immunocompromised, including people living with HIV [9]. The reduced num-

ber of doses is envisioned to boost vaccine coverage and reduce barriers to vaccination, such as

multiple visits to the health facility, human resource demand and vaccine cost [12–15].

Despite the HPV vaccine being available for about 15 years, dose completion remains as

low as 20% in SSA for countries implementing the vaccination program compared to 77% in

Australia and New Zealand [16]. Barriers to HPV vaccination have been identified within SSA,

and implementing national programs remains challenging at both initiation and sustainability

levels [17]. Some identified barriers to HPV vaccine uptake include; individual, structural, eco-

nomic, community/social, and cultural issues [14, 18]. Further, systematic health system con-

straints occur in many SSA countries, including but not limited to service delivery, low levels

of knowledge among health care workers, financing, vaccine communication, and community

engagement [19]. There is a dire need at the global level to increase HPV vaccine uptake with

the accelerated global strategy for cervical cancer elimination, whose target is to fully vaccinate

90% of girls aged 15 years by 2030 [20].

The impact of HPV vaccination in reducing HPV-related diseases is evident in high-income

countries which introduced national immunization programs earlier. For example, a meta-anal-

ysis of fourteen high-income countries implementing the HPV vaccination program reported a

reduction in the prevalence of HPV 16 and 18 by 83% among girls aged 13–19 years and by
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66% among women aged 20–24 years with significant cross-protection from HPV 31, 33 and 45

[21]. Furthermore, emerging data from the UK has shown that cervical cancer has almost been

eliminated ten years after implementing the HPV vaccination of adolescent girls aged 12–13

years [22]. However, many SSA countries are still trailing behind in implementing the national

HPV vaccination under a backdrop of low uptake in countries that have already implemented

the program despite having the highest HPV-related morbidity and mortality [12, 23].

The point of the HPV vaccination programme is to get vaccines to those who need to

receive them and mitigate future preventable diseases such as cervical cancer. For interven-

tions such as the HPV vaccination to achieve success (intervention effectiveness) in a real-

world setting, they must be implemented well and in ways that can reach the target groups.

This often requires implementation strategies to overcome any implementation bottlenecks

[24]. According to Powel and others, an implementation strategy is “a systematic intervention

process to adopt and integrate evidence-based health innovations into usual care” [24]. There-

fore, to successfully implement the HPV vaccine and harness the benefits, implementation

strategies should be tailored to a real-life situation. For example, a study by Chigbu et al. [25]

in Nigeria used educational intervention [implementation strategy] to increase HPV vaccine

uptake for adolescent girls from 0.9% to 33.2% in a pre and post-design method. Another

study done in South Africa used multiple implementation strategies such as building a coali-

tion, conducting educational meetings, conducting educational outreach visits, developing

educational materials, distributing educational materials, mandate change, obtaining and

using consumers feedback and saw adolescent HPV vaccine uptake of up to 87% [26]. A sys-

tematic review by Niccolai et al. [27], including studies from the USA, reported implementa-

tion strategies such as reminder and recall systems, physician-focused strategies, school-

located programs, and social marketing to have improved HPV vaccination coverage among

adolescents. Another systematic review focused on high-income countries identified remind-

ers, education and training, information delivery and communication campaigns, feedback on

coverage data, financial incentives and school-based interventions as strategies which

increased adolescent HPV vaccination [28].

There is a consensus among researchers that implementation strategies in one region may

not necessarily work in another; therefore, implementation strategies should be tailored

according to the context in which they will be implemented in a real-life context [24]. There-

fore, it is urgent to have evidence from SSA, one of the regions with the highest burden of

HPV infection and align with the global strategy for eliminating cervical cancer [20]. There-

fore, this scoping review aims to identify implementation strategies used in SSA to increase

HPV vaccine uptake for adolescent girls. The findings of this review will provide systematic

evidence and an opportunity for policymakers to link the identified implementation strategies

to the systematic barriers to HPV vaccination implementation. In addition, the findings will

form a basis for future research, including systematic reviews to understand which implemen-

tation strategies are effective in SSA in tandem with the recommendations by the WHO Africa

region leadership [17].

A preliminary literature review was conducted in December 2021 inPubMed, Scopus, Goo-

gle Scholar, and JBI evidence synthesis database; no similar scoping review has been done or is

underway in the context of SSA. Even though a narrative review was conducted on the HPV

vaccine in SSA in 2020, focusing on ten years of HPV vaccination research in Tanzania [29].

However, a narrative review uses an implicit process to compile evidence and has weaknesses

such as lack of systematic selection of studies and likely to reinforce authors’ preconceived

ideas and experiences, leading to bias [30]. On the other hand, our scoping review will be com-

prehensive with explicit inclusion and exclusion criteria and will transparently synthesise the

available evidence to minimize similar limitations.
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Review question

What implementation strategies have been used to increase the uptake of HPV vaccination for

adolescent girls in sub-Saharan Africa?

Objective

To identify implementation strategies used to increase HPV vaccination uptake for adolescent

girls in sub-Saharan Africa and provide a basis for future systematic reviews to evaluate effec-

tive strategies.

Materials and methods

The proposed scoping review will follow the updated Joanna Briggs Institute (JBI) methodol-

ogy for scoping reviews [31]. This scoping review is registered in Open Science Framework

projects [32].

Inclusion criteria

Participants. Participants will include all stakeholders involved in the cascade of HPV

vaccination, such as studies on adolescent girls aged 9–14 years as the primary recipients and

those aged 15–19 years who may be eligible for subsequent doses. This scoping review will also

include studies focusing on parents/guardians of adolescent girls as they are involved in the

consent process for the vaccination of their daughters. Further, studies involving healthcare

workers will also be included considering that healthcare providers play a crucial role in rec-

ommending and administering the vaccine to eligible adolescent girls. Finally, studies involv-

ing teachers and other community leaders will also be considered.

Concept. We will include studies that used at least one of the implementation strategies

defined by the refined compilation of implementation strategies from the Expert Recommen-

dations for Implementing Change (ERIC) project [33] to increase the uptake of HPV vaccina-

tion. The ERIC expert panel achieved consensus on 73 discrete implementation strategies,

including their definitions. Some examples of these implementations strategies include; i) con-

duct educational meetings, defined as “hold meetings targeted toward different stakeholder

groups to teach them about the clinical innovation,” ii) build a coalition, defined as “recruit

and cultivate relationships with partners in the implementation effort,” iii) access new funding

defined as “access new or existing money to facilitate the implementation” [33]. The ERIC

project classification has been used in scoping reviews in other health fields such as dementia

[34, 35] and costing of implementation strategies [36] scoping reviews in preference to other

taxonomies as it is more detailed with a conceptually clear description of strategies.

Considering that not all interventions may be reported as implementation strategies, we

will read through all the studies mentioning interventions to check which ones meet the defini-

tions by the ERIC project and classify them during data charting. Studies including interven-

tions other than those based on the refined compilation of implementation strategies from the

ERIC project will be excluded.

Context. This review will consider studies done in sub-Saharan Africa aimed at improv-

ing the uptake of the HPV vaccine among adolescent girls.

Types of sources

This scoping review will consider experimental and quasi-experimental study designs, includ-

ing randomized controlled trials, non-randomized controlled trials, before and after studies

and interrupted time-series studies. In addition, analytical observational studies, including
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prospective and retrospective cohort studies, case-control studies and analytical cross-sectional

studies, will be considered for inclusion. We will also consider descriptive observational study

designs and qualitative studies. In addition, systematic reviews that meet the inclusion criteria

will also be considered, depending on the research question. Text and opinion papers will also

be considered.

Search strategy

An initial limited search of MEDLINE (PubMed), EMBASE and Scopus was undertaken to

identify articles on the topic. The text words contained in the titles and abstracts of relevant

articles and the index terms used to describe the articles were used to develop a full search

strategy for MEDLINE (PubMed) (S1 Appendix). The search strategy will aim to locate both

published and unpublished studies. The search strategy, including all identified keywords and

index terms, will be adapted for each included database and information source. The reference

list of included sources of evidence will be screened for additional studies. The section for sim-

ilar articles will also be searched on MEDLINE (PubMed).

Studies published in any other language besides English will not be included as the teams’

competence does not go beyond the English language. Studies published starting in 2006 will

be included as this was when WHO approved the use of the HPV vaccine among prepubertal

girls; the search will include studies published until December 31st 2021.

The databases to be searched include MEDLINE (via PubMed), EMBASE, CINAHL

(Cumulative Index to Nursing and Allied Health Literature) (EBSCO) and Scopus. Grey litera-

ture citations (unpublished, nonpeer review data sources including conference proceedings,

abstracts and dissertations) indexed by any databases searched will be reviewed with other

peer-reviewed publications using the same inclusion and exclusion criteria. Google Scholar is

useful, particularly in grey literature search, despite its limitations. Systematic reviews have tra-

ditionally assessed the first 50 search results from Google Scholar to complement searches

from other databases [37, 38]. Therefore, we will review the first 50 hits from the Google

Scholar search engine for possible inclusion. A medical librarian/ information specialist will

guide the search.

Following the search, all identified studies will be collated and uploaded into Endnote X9

(Clarivate Analytics, USA) and duplicates removed, after which they will be imported into the

Joanna Briggs Institute System for the Unified Management, Assessment and Review of Infor-

mation (JBI SUMARI) [39]. Two independent reviewers will screen titles and abstracts for

assessment against the inclusion criteria for the review. Potentially relevant studies will be

retrieved in full, and their citation details using JBI SUMARI. Two independent reviewers will

assess the full text of selected citations in detail against the inclusion criteria. The scoping

review will record and report reasons for excluding full-text studies that do not meet the inclu-

sion criteria. Any disagreements that arise between the reviewers at each stage of the study

selection process will be resolved through discussion or with a third reviewer if consensus is

not reached. The search is planned to start on 31st May 2022. The search results will be

reported in full in the final scoping review and presented in a Preferred Reporting Items for

Systematic Reviews and Meta-analyses extension for scoping reviews (PRISMA-ScR) flow dia-

gram [40].

Data extraction

Data will be extracted from papers included in the scoping review by two independent review-

ers using a data extraction chart developed by the reviewers (S2 Appendix). The data extracted

will include; the first author, year of study, year of publication, country, the title of the article,
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article type, study design (where applicable), sample size, implementation strategy(ies), tar-

geted stakeholders, type of program (national program/demonstration/subpopulation, the

funding source for the vaccine, HPV vaccine coverage/uptake, limitations and strengths. The

draft extraction chart will be piloted on five included pieces of evidence and revisions made if

necessary. The draft data extraction tool will further be modified and revised as necessary dur-

ing data charting from each included evidence source. Modifications will be detailed in the

scoping review. Authors of included papers will be contacted to request missing or additional

data, where required; if no response is received within two weeks, available data will be used in

the best possible way.

Data presentation

The scoping review reporting will align with the PRISMA-ScR [40]. The extracted data will be

presented in a table or graphical form to align with the study objectives. These will accompany

a narrative summary of how the findings relate to the research question and objectives.

Discussion

A narrative summary of findings will be provided and discussed.

Limitations

Firstly, this scoping review will only focus on studies done in English; hence may miss other

important research conducted in other languages. Secondly, the expert panel involved in

developing the ERIC taxonomy was drawn from the USA and North America; hence some

strategies may be more applicable to North American settings. However, the original compila-

tion drew from taxonomies developed in other contexts [33]. Thirdly, some studies may not

explicitly define the interventions as implementation strategies, however, this will be mitigated

by a thorough review of all identified interventions against the definitions of implementation

strategies by the ERIC project. Finally, this scoping review will not include studies that exam-

ined interventions in girls who are 20 years or older.

Supporting information
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(DOCX)
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