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Abstract

Background: Adolescents, particularly those in Sub-Saharan Africa, experience major challenges in getting accurate and
comprehensive sexual and reproductive health (SRH) information because of sociocultural norms, stigma, and limited SRH
educational resources. Digital educationa tools, leveraging the widespread use of mobile phones and internet connectivity, present
apromising avenue to overcome these barriers and enhance SRH education among adolescents in Sub-Saharan Africa.

Objective: We conducted a systematic review to describe (1) the geographic and demographic distributions (designated objectives
laand 1b, respectively, given their interrelatedness) and (2) the types and relevant impacts of digital educational tools (objective
2).

Methods: We followed the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines, using
databases, such as Ovid-MEDLINE, Google Scholar, PubMed, and ERIC, to conduct literature searches. The selection criteria
focused on studiesthat specifically addressed digital educational toolsused to assess or deliver SRH education, their implementation,
and their effectiveness among the adolescent population in Sub-Saharan Africa. We used the JBI critical appraisal tools for the
quality assessment of papersincluded in the review.

Results. The review identified 22 studies across Sub-Saharan Africa that met the inclusion criteria. The 22 studies spanned
populations in West, Central, East, and South Africa, with an emphasis on youth and adolescents aged 10-24 years, reflecting
the critical importance of reaching these age groups with effective, accessible, and engaging health education (objectives 1laand
1b). There was a diverse range of digital tools used, including social media platforms, mobile apps, and gamified learning
experiences, for a broad age range of adolescent youth. These methods were generally successful in engaging adolescents by
providing them with accessible and relevant SRH information (objective 2). However, challenges, such asthe digital divide, the
cultural sensitivity of the material, and the necessity for a thorough examination of the long-term influence of these tools on
behavior modification, were noted.

Conclusions: Digital educational tools provide great potential to improve SRH education among adolescents in Sub-Saharan
Africa. These technologies can help enhance relevant health outcomes and accessibility by delivering information that is easy to
understand, interesting, and tailored to their needs. Future research should focus on addressing the identified challenges, including
bridging the digital divide, ensuring cultural and contextual relevance of content, and assessing the long-term impact of digital
SRH education on adolescent behavior and health outcomes. Policymakers and educators are encouraged to integrate digital tools
into SRH educational strategiesthat target adolescentsin order to improve the SRH of this age group and contribute to improving
public health in Sub-Saharan Africa.
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Introduction

According to the World Health Organization, there are more
than 1.2 billion adol escents aged 10 to 19 yearswith sexual and
reproductive health (SRH) problems, such as sexually
transmitted infections (ST1s) and unplanned pregnancies, many
of whom face significant barriers to accessing SRH-related
education. With the increasing rates of SRH problems and
mental health issues among adolescents, there is a pressing
global need for effective educational toolsthat addressthe SRH
needs of adolescents [1,2]. There are global disparities in
adolescents' access to SRH education, with those in low- and
middle-income countries (LMICs) facing the greatest barriers
to accessing knowledge and resources due to sociocultural
norms, beliefs, practices, and stigma, and yet, these parts of the
world have the greatest burden of poor adolescent SRH
outcomes [3]. For example, over 80% of all adolescents living
with HIV are in Sub-Saharan Africa [4], which also has the
highest prevalence of adolescent pregnancy globally [5].
Melesseet al [6] conducted areview of demographic and health
survey datafrom 33 African countries and reported that despite
improvements in SRH among adolescents in Sub-Saharan
Africa, young peoplein this part of the world continue to have
disproportionately high rates of unwanted pregnanciesand STIs
(including HIV/AIDS). These persistently high rates of poor
health outcomes have been attributed, at least in part, to limited
access to SRH education, more formally referred to as
comprehensive sexuality education, in many Sub-Saharan
African countries [7]. Challenges impacting access to sex
education in Sub-Saharan Africa include cultural and societal
norms that serve as barriers to youths' access to information,
especially taboos regarding the open discussion of topics such
as family planning, menstruation, and contraception [8].
Additionally, comprehensive sexua ity education programs have
been constrained by inconsi stent funding and poor accountability
[9]. It is crucial to promote SRH education to combat the
challengesfaced by adolescents and foster amoreinclusiveand
equitable society asthese young peopletransition into adulthood.
Additionally, universal accessto SRH isan essential component
of sustainable development goals [10].

Digital educational tools have the potential to effectively provide
SRH education for adolescents in Sub-Saharan Africa. Such
technologies use the widespread availability of mobile phones
and internet infrastructure to innovatively address the unique
challenges faced by the youth in accessing current information
and resources [11,12]. The use of social media platforms,
websites, games, and mobile apps has become prevalent in
digital education. Thesetools can provideinstructional content
with the potential to stimulate teenagers’ interest in learning
and promote favorable attitudes and knowledge that may lead
to desirable SRH outcomes. Theintegration of digital toolsinto
SRH education offers a promising avenue to overcome health
disparities [13,14]. Mobile health (mHealth), which is the
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practice of medicine and public health that uses mobile devices,
has exploded over the last few years, with mobile phone
penetration reaching 90% in some LMICs[15]. The increased
usage of mobile phones among younger populationsin LMICs
presents a valuable opportunity to use mHealth, for example,
as a tool to overcome barriers to accessing SRH information
and service [16]. Digital technology has the potential to close
the information gap for adolescents in LMICs, ensuring
equitable accessto essential health knowledgefor all adolescents
irrespective of their geographical location or socioeconomic
status.

We have conducted a systematic review to describe: (1) the
geographic and demographic distribution (designated objectives
laand 1b, respectively, given their interrel atedness) and (2) the
types and formats of digital educational tools available for
delivering SRH education to adolescentsin Sub-Saharan Africa
and, as appropriate, the impacts of these digital innovations on
target populations (objective 2). A systematic review is
appropriate for this work as it allows us to comprehensively
synthesize the current state of the literature on such an
underresearched topic, identify gapsin knowledge, and provide
insights on moving the field forward [17]. The public health
significance of this review liesin its potential to inform policy
and practice by highlighting successful digital interventionsthat
can enhance SRH education for adolescents. Given the
increasing prevalence of internet and mobile device usage in
Sub-Saharan Africa, identifying effective educational strategies
is crucial for addressing the high rates of unintended
pregnancies, STIs, and other reproductive health challenges
faced by young people in the region. Ultimately, our findings
can be used to support the development of targeted
evidence-based digital interventions that can significantly
improve health outcomes for adolescents in this part of the
world.

Methods

Definitions of Digital Tools and Adolescents

We have defined the terms “digital tools’ and “adolescents’ as
presented below.

Digital Tools

Digital tools are technological resources or applications used
in the provision of information, support, and resources related
to SRH. These tools use digital technology to enhance access,
outreach, and effectiveness in the delivery of SRH education
and services. They are available through a variety of digital
platforms, such as websites, mobile apps, and socia media
platforms[11]. The use of such tools has become increasingly
prevalent in recent years asthey offer aconvenient and efficient
means of accessing information and resources related to SRH.
These tools have gained considerable popularity owing to their
ease of use and convenience in terms of obtaining information
related to SRH.
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Adolescents

Adolescents, who are individuas in the intermediate stage of
development between childhood and adulthood, commonly
referred to as teenagers or young adults, experience substantial
transformations in physical structure, thinking, interpersonal
relationships, and emations [18]. As adolescents face major
educational and health challenges, especialy in the context of
SRH-related information, our review is focused on this age
group. We used the World Health Organization’s definition of
“adolescents’ as individuals aged 10 to 19 years, “youth” as
those aged 15 to 24 years, and “young people” as those aged
10to 24 years[19]. Therefore, if any studiesincluded these age
groups, we erred on the side of caution and included them to
ensure wewere being as comprehensive as possiblein capturing
the breadth and scope of the research in thisfield.

Database and Search Dates

This systematic review adhered to the PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses)
criteria[20] to ensure that all relevant primary materials match
the review requirements [21]. Additionally, we used the JBI
critical appraisal tools for the quality assessment of all papers
included in the review [22] (Multimedia Appendix 1). A
systematic search of peer-reviewed articles was conducted in
November 2023 using Ovid-MEDLINE, with the assi stance of
a University of Pittsburgh Health Sciences Library System
(HSLS) professional, to identify original research articles
published between 2013 and 2024. The first Ovid-MEDLINE
search was devel oped using a mix of Medical Subject Heading
(MeSH) phrases, keywords, and Boolean operators (eg,
“adolescent* or teen* or youth”; “digital health education/ or
health promotion/ or sex education/”; “Africa or Angola or
Benin or Botswana or Burkina Faso or Burundi or Cabo Verde
or Cameroon or Central African Republic or Chad or Comoros

Textbox 1. Eligibility criteria.
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or Congo or Cote d'lvoire or Djibouti or Eritrea or Eswatini or
Ethiopia or Gabon or Gambia or Ghana or Accraor Kumasi or
Tamale or Sekondi-Takoradi or Guinea or Kenya or Lesotho
or Liberia or Madagascar or Malawi or Mali or Mauritania or
Mozambique or Namibiaor Niger or Nigeriaor Rwandaor Sao
Tome or Principe or Senegal or Seychelles or Sierra Leone or
Somalia or Sudan or Tanzania or Togo or Uganda or Zambia
or Zimbabwe.ti,ab,kf.”) (Multimedia Appendix 1). The search
results were managed and tracked in SciWhesl.

Study Selection

We restricted the search to studies conducted in humans and
written in the English language. Additional articles were
identified by cross-referencing bibliography lists. In alignment
with the PRISMA standards, the methodology encompasses 4
phases: identification of sources, assessment of eligibility,
detailed screening, and final selection for inclusion [21].
Initially, potential sources were selected by examining their
titles and abstracts, ensuring relevance to the research question.
This meticulous process facilitated the systematic evaluation
and filtering of records, governed by rigorously defined
inclusion and exclusion criteria. Articlesthat advanced beyond
the preliminary screening phase were subjected to a
comprehensive review of their full texts to determine their
eigibility for inclusion in the systematic review. Articles were
first reviewed by the first author (RHAHA) in collaboration
with the co-author NJA and under the supervision of the second
author (CLH) to ensurethey met the eligibility criteria. The JBI
critical appraisal tools for the quality assessment of all papers
included in the review were further used to ensure the papers
met the necessary standards for research and publication
(internally valid, appropriately randomized, participants
appropriately consented, etc). The digibility criteria are
presented in Textbox 1.

Inclusion criteria

«  Region: Focuses on the Sub-Saharan African region or has significant relevance to Sub-Saharan African populations

«  Target population: Adolescents and youth

« Areaof focus: Addresses sexua and reproductive health, including sexually transmitted infection education, mental health, sexuality, and positive

sexuality

« Mode of delivery: Digita tools, including apps, websites, gaming, e-learning modules, social media, etc
«  Timeline: Published within the last 10 years (2013-2024) to ensure relevance

« Language: In English to ensure comprehension and interpretation by research teams who are primarily English speaking

Exclusion criteria

«  Region: Excluded Sub-Saharan African populations or did not have a Sub-Saharan Africa focus
«  Target population: Outside of the age range of adolescents and young people
« Areaof focus: Does not specifically address sexual and reproductive health

«  Modeof delivery: Excludes digital tools
«  Timeline: Outside of the specified dates
« Language: Not in English
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Results

Included Studies

Figure 1 outlinesthe systematic and comprehensive search and
selection process employed in this systematic review, focusing
on digital educational toolsfor adolescent SRH in Sub-Saharan
Africa Initialy, atotal of 1877 recordswereidentified through
meticulous searches across major databases, including
OVID-MEDLINE, Google Scholar, PubMed, and ERIC. An
additional 4 records were identified through citation searching,
augmenting the pool of potential studies. Before screening, 203

Abdul Hamid Alhassan €t d

records were removed due to duplication, leaving 1674 records
for detailed screening. The screening process, grounded in
rigorously defined inclusion and exclusion criteria, led to the
exclusion of 1656 records for reasons such as not directly
addressing SRH digital educational tools, not focusing on the
Sub-Saharan African region or LMIC context, targeting
popul ations outsi de the adol escent age range and young peopl e,
and duplications. After the exclusion process, 18 reports were
retrieved and assessed for eligibility, and 4 additional studies
wereidentified and included inthereview alongsidetheinitially
identified studies, bringing the total number of studiesincluded
in the review to 22 (Figure 1; Table 1) [22].

Figure 1. Flowchart for our systematic review of digital educational tools for adolescent sexual and reproductive health (SRH) in Sub-Saharan Africa.

LMIC: low- and middle-income country.

| Identification of new studies via databases and registers

Identification of new studies via other methods
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Table 1. Summary of studies on the availability of digital sexual and reproductive health education for adolescents in Sub-Saharan Africa.

Study (authors ~ Study population/re-  Study design Digital tool type Findings
and year) gion/country
Dulli eta [23], 349youthaged 15- Randomized controlledtrial. Social media Primary results: The intervention did not significantly
2020 24 yearsfrom Nige-  Participants were random- improve retention (50% vs 45% retention in treatment
ria ized into 2 groups: those re- vscontrol groups) or socia support but did significantly
celving the SMART Connec- improve HIV-related knowledge (t=—2.96; P=.003).
tions intervention and those
receiving standard care ser-
vices.
Fakoyaet a 111 adolescents Application of youth-led Youth-engaged ver-  Primary results: Successful engagement of youth as
[24], 2022 aged 15-19 years participatory actionresearch sion of HCD aspart  project partnersand action researchers. | dentified oppor-

Feroz et al [16],
2021

Gonsalves et
al [25], 2018

Harunaet a
[26], 2019

from Nigeria, Tanza
nia, and Ethiopia

Young people (ado-
lescents and youth)
aged 10-24 yearsin
low- and middle-in-
come countries
(LMICs), specifical-
ly Sub-Saharan
Africaand Asia

705 young people
aged 13-24 years
from Kenya and Pe-
ru

348 secondary
school participants
(students) aged 11-
15 yearsfrom 3
schoolswererecruit-
ed to participate in
this study from Tan-
zania

(PAR) approaches within
human-centered design
(HCD)

Systematic review

Protocol of an open, 3-arm,
individually randomized tri-
al. Participants will be ran-
domized into one of three
arms: (1) intervention arm
receiving SRH information
(using ARMADILLO) via
mobile phones, (2) control
arm receiving no interven-
tion, and (3) athird arm with
variations by site (Kenya
and Peru).

Design-based research
(DBR)

of the Adolescents
360 initiative

Mobile phones used
for mHedlthinterven-
tionsaimed at im-
proving sexual and
reproductive health
(SRH) outcomes

Mobile phone sexual
health information

Digital gamified
learning platform
named “My Future
Begins Today”

tunities to improve program empathy and responsive-
ness. Challenges in recruiting “extreme users’ dueto
high competencies needed in HCD. Empathy and design
standards during prototyping helped in decision-making.
Real-world testing of servicesand products emphasi zed
the importance of continuing youth-adult partnership.

Primarily used for client education and behavior change
communication (n=14, 93%), followed by financia
transactions and incentives, and data collection and re-
porting. Studies evaluated the effect mHealth interven-
tions had on access to SRH services (n=9) and SRH
outcomes (n=6). mHesalth interventionsimproved access
to SRH services and outcomes by addressing barriers
such as provider prejudice, stigmatization, discrimina-
tion, and issues of privacy and confidentiality. Included
decreased technological literacy, inferior network cov-
erage, and lower linguistic competency.

If proven to be effective, interventionslike ARMADIL-
L O can bridge an important gap in achieving universal
access to SRH information and education for an other-
wise difficult-to-reach group. Outcomeswill be assessed
viaquestionnaires administered at baseline, intervention
end, and 8 weeks after intervention end. Statistical
analysiswill include comparisons of proportions (chi-
square tests) and means (t-tests) between arms and dif-
ference-in-difference techniques.

A pairedt-test revealed astatisticaly significant improve-
ment in sexual health literacy scoresfrom pretest (mean
26.40, SD 7.29) to posttest (mean 74.12, SD 16.21)
(t347=52.230; P<.000), with an averageincrease of 47.72
points. A 1-way ANOVA showed no significant differ-
encesamong the 3 groups' pretest scores, but significant
differenceswere found in posttest scores (Fp 345=210.43;
P<.001), with follow-up Tukey post hoc testsindicating
better performance by the gamified learning platform
group compared to the traditional teaching group. Posi-
tive stakeholder and participant feedback on the gami-
fied approach. Effective use of participatory designin
developing educational tools.
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Study (authors
and year)

Study population/re-
gion/country

Study design

Digital tool type

Findings

Nalwanga et a
[27], 2021

Ippoliti et al
[28], 2017

L'Engleet a
[29], 2016

Nolanet a [30],
2020

Onukwugha et
al [31], 2022

Patel et al [32],
2022

1086 Kyambogo
University students
aged 18-30 years
from Uganda

Adolescents and
youth aged 10-24
years from Africa
(67%), Eurasia
(26%), and Latin
America (13%)

Review targeted
adolescents aged 10-
24 yearsand includ-
ed studies that pro-
vided results from
mobile phone inter-
ventionsdesigned to
improve adolescent
SRH

6000 youth aged 12-
19 years across 8
districtsin Rwanda

Review includesindi-
viduals aged 10-19
years, with consider-
ation for interven-
tions focusing on
young people aged
10-24 yearsin Sub-
Saharan Africa

Adolescentsin
LMICs (countries
not specified by the
authors)

Cross-sectional analysis of
datafrom an endline survey
of arandomized controlled
trial (RCT) and datafrom
use of amobile phone app
over a6-month period.

Global landscape analysis.
The authors issued a global
call for project resourcesin
2014 and reviewed the sub-
missions to confirm they
met specificinclusion crite-
ria

Systematic review

3-arm cluster-randomized.
Arms: (1) CyberRwanda
self-service, (2) CyberRwan-
dafacilitated, and (3) con-
trol schools, which will re-
ceive the standard services
that are availablein the
community.

Systematic review

Environmental scan is used
toidentify current SRH mo-
bile apps availablein the
iOS App Store and Android
Play Store.

Mobile phone app

Mobile phones (in-
cluding SMS text
messaging and mo-
bile phone apps)

Mobile phone inter-
ventions, primarily
text messaging

CyberRwanda, a
digital health inter-
vention consisting of
interactive stories,
questions and an-
swers, videos, and
an online shop for
health products

mHealth interven-
tions

Mobile apps

The mobile phone app demonstrated predominantly
positive (responsiveness, nondistracting in-app adver-
tisements, and ease of use) attributes. 86% (n=464) of
students who received a recommendation to download
the app accepted and downloaded it. Of these students,
81% (n=374) used the app to access SRH information,
goods, and services over 6 months. In terms of respon-
siveness, 55.1% (n=206) of students stated that clinics
wereresponsive (P=.11). 75.4% (n=282) said thein-app
advertisements were not distracting (P=.23). 44.4%
(n=166) found that in-app instructions were very easy
to use (P=.50).

Most projects (n=12, 70%) relied on text messaging to
transmit SRH information. The majority of projectswere
based in Africa (67%), followed by Eurasia (26%) and
Latin America (13%). Mobile phones were effectively
used to increase the reach of SRH information and ser-
vices, especially in conservative societies where SRH
topicsare stigmatized. 70% of the projectsrelied on text
messaging to transmit SRH information. Several projects
have been adapted and scaled to other countries,
demonstrating the scal ability of mHealth interventions.

Most programs (n=23, 82%) used text messaging. An
average of 41% of essential mHealth criteriawere met.
An average of 82% of methodological reporting criteria
were met. Evidence suggests improvementsin health
promotion campaigns, sexually transmitted infection
(STI) screening and follow-up, and medication adher-
ence.

The study protocol describes the design and intended
impact evaluation of the CyberRwanda program using
a3-arm cluster randomized noninferiority trial, but it
does not report on the outcomes or effectiveness of the
intervention. The primary outcomes are measurements
of uptake of amodern method of contraception, initia-
tion of childbearing, and HIV testing, all measured at
the participant level. Data analysis will consist of a
generalized linear mixed model.

mHealth interventions were effective in improving
adolescents’ uptake of SRH services acrossawide range
of services, with the strongest evidence for contraceptive
use. Interventions with 2-way interactive functions and
more behavior change techniques embedded were more
effective. Limited data suggested that interventionswere
inexpensive, but cost-effectiveness was not evaluated.

2165 mobile apps wereinitially identified, with only 8
apps meeting the inclusion criteria and assessed using
the Mobile App Rating Scale (MARS) tool. The func-
tionality subdomain scored the highest at 4.6. Theinfor-
mation subdomain scored the lowest at 2.5. None of the
assessed apps contained information onthe MARS items
related to the evidence base and goals. “ Too Shy to Ask”
had the highest individual app mean score of 4.1, while
“e-SRHR” scored the lowest at 2.3.
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Study (authors ~ Study population/re-  Study design Digital tool type Findings
and year) gion/country
Pfeiffer et a 60 adolescentsaged  Mixed methods study Social media, witha Adolescents access the internet mainly through mobile
[33], 2014 15-19 yearsin Dar particular focuson  phones (68%). Facebook is the most popular internet
es Sdlaam and Mt- Facebook site among the youth (73%). Adolescents expressed in-
wara, Southern Tan- terest in receiving reproductive and sexual health mes-
zania sages through social media, with 92% of respondents
saying Facebook should be used. Youth role models,
suchasmusic starsand actors, areinfluential in deliver-
ing health messages.
Rogerset a Adolescents aged Content analysis of the Mobile-optimized  The TuneMe platform provided extensive information
[34], 2019 10-19yearslivingin TuneMe website website (TuneMe)  on SRH and HIV. Topicson relationships (21%) aswell
Zambia as sexual rights and sexud citizenship (11%) were also
covered, albeit to alesser extent. Areas, such aspleasure,
violence, diversity, and gender, received significantly
less attention. Content was presented in culturally rele-
vant contexts but sometimes portrayed mixed or prob-
lematic views on gender norms. 89% of the TuneMe
content falls within the | PPF Framework components
for CSE, with 37% falling in the SRH and HIV primary
category. The Gunning Fog Index score indicated that
aminimum of an 8th grade reading level would be re-
quired to fully understand TuneMe content.
Rokicki et a 756 femaeadoless  Cluster randomized con- Text messaging pro- The unidirectional intervention increased reproductive
[35], 2017 cents aged 14-24 trolled trial. Unidirectional  gram health knowledge by 11 percentage points (95% Cl 7-
yearsenrolled in intervention (n=12 schools): 15). Theinteractive intervention increased knowledge
secondary schoolsin  participants received text by 24 percentage points (95% CI 19-28) from a control
Accra, Ghana messages with reproductive baseline of 26%. No significant changesin reproductive
health information; interac- health outcomes overall. Both interventions|owered the
tive intervention (n=12 odds of self-reported pregnancy for sexually active
schools): participants en- participants (unidirectional: OR 0.14, 95% CI 0.03-0.71,
gaged in text messaging re- interactive: OR 0.15, 95% CI 0.03-0.86). Results showed
productive health quizzes, that text-messaging programs may help improve repro-
control (n=14 schools): did ductive health knowledge among adol escents.
not receive reproductive
health-related text mes-
sages.
Soehncheneta 77 young adults Survey based onthe Unified Web-based proto- 77 responseswereincluded intheanalysis. High accep-
[13], 2023 aged 18-35yearsin  Theory of Acceptanceand  type designed to tance and usability of the digital tool among the target
theresource-poor re-  Use of Technology provide essential population. Perceived useful ness, attitude toward health
gions of Kenya (UTAUT) sexual health infor-  care-integrated evidence technology, and usability had
mation significant positive impacts on acceptance and intention
to use. Having the resources and knowledge necessary
for the usage of adigital tool had a significant negative
impact. The chi-sguare test statistic was 532 (P<.001),
meaning it was highly significant compared to the
original model. A System Usability Scale (SUS) score
of 67.3 indicated the tool’s usability as “okay.”
Soehncheneta 17 youngfemalein- Qualitative research design, Web-based sexual Stigmatization around sexual health in Kenya leads to
[8], 2023 dividuasaged 15-25 with asamplesizeof 12 pi- hedtheducationapp mythsand alack of information. Sexual health education

yearsfromKenya  lot phaseinterviewsand 5

expert interviews.

isnot part of the Kenyan school curriculum, leading to
insufficient knowledge about safe contraception, men-
struation, and female genital mutilation. A digital app
could support and provide education and information
for universal equal access. Barriersto using adigital
sexua health education app include conservative cultural
background, classic text communication, and social af-
filiation influence.
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Study (authors ~ Study population/re-  Study design Digital tool type Findings
and year) gion/country
Frankline et 398 femaleadoless  Single-centered randomized Mobile phonetext  Significant increase in mean knowledge, attitude, and
a [36], 2020 cents aged 10-19 controlled single-blinded messaging (SMS) practice scores from baseline to the end of the study
years from trial. Intervention group: re- (from 6.03, 4.01, and 3.45t0 7.99, 5.83, and 4.99, respec-
Cameroon ceived weekly educational tively). Statistical significance in the overall improve-
1-way text messages on ment in adolescents’ perception of sexoreproductive
sexoreproductive health health as aresult of the intervention (F=15.12; P=.02
(199 participants); control for knowledge; F=60.21; P=.001 for attitudes, F=57,
group: did not receive the P=.01 for practices). Mgjority (65.3%) of participants
text messages (199 partici- were satisfied with the SM S text messaging service.
pants).
Akande et a 1280 in-school ado-  Cluster randomized con- mHealth-based sex ~ Significant improvementsin SRH knowledge
[37], 2024 lescents aged 15-17  trolled tria. Intervention education program  (F=2117.252; P<.001) and attitudes (F=148.493;
yearsfrom Nigeria  group: received the P<.001) intheintervention group. No significant change
mHealth-based intervention; in risky sexual behavior scoresin theintervention group
control group: did not re- (P=.57). Females had higher odds of having good SRH
ceive the mHealth interven- knowledge (aOR 2.5, 95% CI 1.04-6.13). Males had
tion. lower odds of practicing protective sexual behavior
(aOR 0.3, 95% CI 0.15-0.55), and higher class levels
(SS2: aOR 5.2; SS3: aOR 6.2) were associated with
more protective behavior.
Rokicki and 756 female adoles-  Randomized controlledtrial. Interactivemobile  The mHealth intervention was effective in engaging
Fink [15], 2017 cents and young Unidirectional intervention  phonequiz (mHealth adolescent girlsacross sociodemographic strata. Partic-
women aged 14-24  (text messages with repro-  intervention) ipants showed increased health knowledge regarding

years from Ghana

Harunaet a 120 lower secondary

[38], 2018 school students aged
11-15 yearsfrom
Tanzania

Alhassanetal 250 adolescents and

[39], 2019 young people aged
18-24 years at the
University of Ghana,
Legon in Accra,
Ghana

Ippoliti et al Adolescents aged

[40], 2021 12-19 yearsfrom
Rwanda

ductive health information),
interactive intervention (en-
gaged adolescentsin text
messaging reproductive
health quizzes), and control
(no intervention).

Randomized controlledtrial. GBL and gamifica-
Groups: (1) game-based tion platforms
learning (GBL), (2) gamifi-

cation, (3) control group

(traditional teaching).

Cross-sectional analytical Mobile phones (in-

study cluding smart-
phones)

HCD approach CyberRwanda, a
web-based digital
health platform

SRH. Knowledge scoresincreased from 26%to 32%in
the control group, 30% to 45% in the unidirectional
group, and 31% to 60% in the interactive group when
looking from baseline to the 3-month follow-up. The
interactive intervention was more effective than the
unidirectional intervention, increasing knowledge scores
by 13 percentage points (95% CI 8-18). Theintervention
reached adolescents who may be at higher risk of poor
SRH outcomes.

The Adolescent Sexual Health Literacy Test (ASHLT)
showed a significant increase in scores from pretest
(mean 29.26, SD 8.689) to posttest (mean 70.36, SD
18.201) (t179=—23.787; P=.001). GBL and gamification
methods significantly improved students' motivation,
attitude, knowledge, and engagement (MAKE) com-
pared to traditional teaching methods, as evidenced by
higher scoresin these areas and supported by positive
feedback from focus group discussions. Pairwise com-
parisons reveal ed significant differences between tradi-
tional and experimental methods, with no substantial
differences between GBL and gamification, indicating
that both experimental approaches were more effective
in enhancing sexua health education.

99% of participants owned maobile phones, with 58%
being smartphone users. Male young adults and young
adultswho owned asmartphonewere morelikely to use
mobile phonesfor STI education and prevention (P=.000
and P=.01, respectively). The study suggests high mobile
phone penetration among young adults, with abelief in
the efficacy of mobile phone programsfor STI education
and prevention.

Over 1000 Rwandan youth, caregivers, teachers, health
care providers, and government stakehol ders engaged.
Revealed participants' beliefs, behavioral preferences,
and experiencesrelated to family planning and reproduc-
tive health. Designed for urban and periurban young
people and pharmacy staff. Evaluationswill be conduct-
ed across 60 schools and 9 youth centersin 8 districts
in Rwanda (n=6082 at baseline).
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Objectives 1a and 1b: Geographic and Demographic
Focus

As shown in Figure 2, the geographical scope of research on
digital interventions for SRH education spans diverse settings
in Sub-Saharan Africa, each offering unique insights into the
challenges and opportunities inherent in deploying
technology-based solutions within various cultural and
infrastructural contexts. The studies span populations in West,
Central, East, and South Africa. This geographical diversity is
not merely abackdrop for these studies but a critical factor that
shapesthe design, implementation, and impact of digital health
interventions across the continent; it underscorestheimportance
of contextually adapted solutions. As depicted in Table 1, the
studies included youth and adolescents of various ages,

Abdul Hamid Alhassan €t d

integrating variations of human-centered designs (HCDs) that
resonated with their lived experiences and preferences. In
Nigeria, Dulli et a [23], Fakoya et a [24], and Akande et al
[37] highlighted the country’s engagement with digital platforms
to address SRH among youth and adolescents. Feroz et al [16]
and I ppoliti and L' Engle[28] also included studiesfrom Nigeria.
Nigeria, with its vast population and significant digital
penetration, representsacritical context for understanding how
social mediaand participatory design can be harnessed to meet
young peopl€’s health education needs. The focus on Nigeria
underscoresthe potential of digital toolsto transcend traditional
barriers to health education, leveraging the widespread use of
social media and mobile phones among the youth. Besides
Nigeria, thisstudy included some other countriesin West Africa,
such as Ghana[16,31,35,39], Senegal, and Mali [28].

Figure 2. Map of Africa showing the countriesincluded in the reviewed studies (green).
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The reviewed studies extend beyond West Africa to include
Kenya, asillustrated by Gonsalves et al [25], who explored the
impact of mobile phone—based sexua health information among
young people, as well as Soehnchen et a [13], who assessed
acceptance of a digital tool for delivering sexual health
education. Some other authors, namely Feroz et a [16], I ppoliti
and L' Engle [28], Onukwugha et al [31], and Soehnchen et al
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[8], asoincluded studiesthat were performed in Kenyain their
reviews. Kenya'sinclusion in thisbody of researchisindicative
of its role as a hub for technological innovation and digital
health initiativesin East Africa. Nalwangaet al [27] performed
a cross-sectional analysis to assess the use of a mobile phone
app by university students in Uganda, another East African
country. Haruna et al [26] focused on secondary school
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participants in Tanzania, using a gamified learning platform to
engage studentsin SRH education. Thisemphasis on educational
settings highlights the potential of integrating digital toolsinto
formal education systems, showing how gamification can
enhance learning outcomes and engagement among school -aged
youth. Data from Tanzania, Rwanda, and Ethiopia, which are
also East African countries, wereincluded in studies by Fakoya
et al [24], Feroz et al [16], Haruna et a [26,38], Ippoliti and
L’Engle [28], Ippoliti et a [40], Onukwugha et al [31], Nolan
et a [30], and Pfeiffer et al [33]. The cross-regional approach
of Gonsalves et a [25], encompassing participants from both
Kenya and Peru, further emphasizes the global relevance of
digital health interventions and the importance of considering
diverse cultural and infrastructural landscapes in their design
and deployment.

This review also included some countries in southern Africa,
including South Africa, Mozambique, and Zambia. For example,
Rogers et al [34] performed a content analysis of TuneMe, a
mobile-optimized website that offers extensive information on
SRH and HIV. Importantly, the content was presented in
culturally relevant contexts. In addition to that study, Feroz et
al [16], Ippoaliti and L'Engle [28], and Onukwugha et a [31]
included datafrom southern African countriesin their systematic
reviews.

Democratic Republic of Congo [16] and Cameroon [36] were
the 2 Central African countries included in this review.
Collectively, these studies paint a picture of acontinent actively
engaging with digital technologies to overcome the challenges
in delivering SRH education. The wide geographical reach of
this research, ranging from the populous country of Nigeriato
the tech-savvy environments of Kenya, reflects the varied
landscapesin which these digital interventions areimplemented.
Each setting provides uniqueinsightsinto the interplay between
cultural norms, technological accessibility, and health education
needs, contributing to a richer understanding of how digital
tools can be adapted and scal ed acrossthe Sub-Saharan African
context.

Target Demographics

Among the studies reviewed, there was a notable emphasis on
youth and adolescents, spanning ages 10 to 24 years, which
reflected the critical importance of reaching these age groups
with effective, accessible, and engaging health education.
Although the focus of this study is the adolescent age group,
they are often included in broader age groups, such as young
people and youth, as shown in Table 1. For instance, Dulli et
al [23] concentrated on youth aged 15 to 24 years in Nigeria.
Theauthors performed arandomized controlled tria using social
media as a platform to deliver sexual health interventions
(SMART Connections). Similar populations were targeted by
Gonsalves et a [25] in Kenyaand Rokicki et al [35] in Ghana.
Similarly, Fakoya et a [24] engaged adolescents aged 15 to 19
years from Nigeria, Tanzania, and Ethiopia, incorporating
youth-led participatory action research with an HCD to create
interventions that resonate with the lived experiences and
preferences of young individuals. The authorsdirectly engaged
the target demographic in the study design process. In Rwanda,
Nolan et al [30] analyzed data from 6000 youth aged 12 to 19
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yearsin acluster-randomized trial and Rogerset a [34] studied
asimilar age group (10 to 19 years) in Zambia.

Further broadening the demographic spectrum, Feroz et a [16]
extended their review to young people aged 10 to 24 yearsin
Sub-Saharan Africa and Asia. The Sub-Saharan African
countries in that study included Tanzania, Nigeria, Ghana,
Uganda, and Kenya. The authors performed a comprehensive
review of mHealth interventions, identified a wide range of
options, and elucidated their applications aswell asbarriersand
facilitators for adoption.

The inclusive age range spanning from early adolescence to
young adulthood acknowledgesthe diverse needs and challenges
faced by individuas as they navigate through different stages
of the early life course, emphasizing theimportance of tailoring
interventions to meet these varying requirements. The more
expansive approach of Gonsalveset al [25], by including young
people aged 13 to 24 years in Kenya and Peru, illustrates the
global relevance of digital sexual health interventions and the
need to consider cross-cultural applicability and customization
in their design and implementation. This cross-regional study
underscores the universal challenges related to sexual health
education, while acknowledging the specific nuances that
different cultural contexts bring to the fore. Finally, Haruna et
al [26] involved secondary school participants from Dar es
Salaam, Tanzania in the development of a digital gamified
learning platform. This engagement not only emphasizes the
educational context as a critical setting for sexua health
education but also showcases the potential of gamification as
a strategy to enhance learning outcomes and retention among
school-aged youth.

Collectively, the studies reflect a strategic and inclusive
approach, which is aimed at bridging gaps in access and
engagement. By examining the implementation and impact of
these digital tools across various African settings, researchers
and practitioners can gain valuable insightsinto the factors that
drive the success and scalability of health education
interventions, thus paving the way for more inclusive and
effective public health strategies.

Objective 2: Digital Tool Typesand Effectiveness

The landscape of digital tools deployed for SRH education in
various African contexts not only signifies a shift toward more
accessible and engaging formats for health education but also
reflects the adaptability of health practitioners and researchers
to leverage technol ogy to meet the needs of target populations.

With regard to design, Fakoya et a [24] introduced a
youth-engaged version of HCD, aproblem-solving participatory
process that centers the needs, perspectives, and experiences of
target populations, when developing solutions to complex
challenges. The authors used HCD as part of Adolescents 360,
a transdisciplinary initiative to increase the use of modern
contraception among 15- to 19-year-old girls in Nigeria,
Ethiopia, and Tanzania. The youth-led participatory approach
involved 111 “youth designers’ trained in HCD methods to
inform the design and implementation of theinterventions. The
authors had successfully engaged youth as project partners and
action researchers involved in an iterative cycle of program
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research, design, and eval uation. However, they noted challenges
in recruiting “extreme users’ due to the high competencies
needed in HCD and emphasized the need for real-world testing
(not just prototyping to enhance adolescents’ experiences) and
the importance of planned and dedicated financial and human
resources. An HCD approach was al so deployed in Rwanda by
Ippoliti et al [40] for their web-based digital health platform
CyberRwanda. The involvement of not only youth but aso
caregivers, teachers, health care providers, and government
stakeholders revealed participants beliefs, behavioral
preferences, and experiences related to family planning and
reproductive health. The authors noted that the HCD process,
although iterative, resulted in significant pivots to the design
and implementation of the digital platform and resulted in a
superior digital health intervention with and for Rwandan youth.

For deployment and implementation, the ubiquity and
accessibility of mobile phones make them anideal platform for
reaching awide audience, particularly in regions where mobile
technology may be more readily availablethan traditional health
careservices. Infact, Alhassan et al [39] report that 99% of 250
surveyed adolescents and young people aged 18 to 24 years
owned mobile phones and 58% were smartphone users. Young
male adults and those who owned a smartphone were more
likely to use mobile phones for STI education and prevention.
Intheir systematic review of the use of mobile phone technology
in LMICsfor mHealth SRH interventions, Feroz et al [16] noted
that most of the included mHealth intervention studies (n=14,
93%) focused on behavioral change and patient education using
avariety of modalities, including SMS text messaging, video
clips, images, and voice communication. mHealth tools
improved young people’s SRH knowledge, ensured safer sexual
behavior, maximized reach and access to family planning
information, and improved several HIV outcomes. Barriers to
mHealth uptake for SRH included high cost of service,
infrastructural or network quality, request for sociodemographic
information that could break anonymity, and sociocultural
beliefs and norms. Ippoliti and L' Engle [28] a so echoed these
findingsin their global landscape analysis of the use of mobile
phonesfor SRH content among adolescents and youth aged 10
to 24 yearsin Africa, Eurasia, and Latin America. The authors
reported that mobile phones (particularly text messaging) were
effectively used to increase the reach of SRH information and
services, especially in conservative societies where SRH topics
are stigmatized. Nalwanga et al [27] assessed the use of amobile
phone app to increase access to SRH information, goods, and
services among university studentsin Ugandaand reported high
use of the frequently asked questions portal (71%) and high
product use by both sexes (condoms for males [77% use];
sanitary pads for females [94% use]), and the most popularly
accessed service was HIV testing and counseling (60% use).
Participants appreciated the responsiveness, nondistracting
in-app advertisements, and “ ease of use” attributes of the mobile
phone app. Oneinteresting aspect of this study wastheinclusion
of a modest co-payment (paid by users), which, interestingly,
was not a barrier to usage. Contrary to what has been reported
by others, the youth in this study did not find the co-pay to be
cost prohibitive. In fact, its incorporation ensured the utility of
client payments in future iterations of the app after the pilot
period. Inacluster randomized controlled trial of 756 adolescent
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female individuals aged 14 to 24 years enrolled in secondary
schools in Accra, Ghana, Rokicki et al [35] compared the
following 3 arms: unidirectional intervention (n=12 schools),
where participants received text messages with reproductive
health information; interactive intervention (n=12 schools),
where participants engaged in text messaging reproductive
health quizzes; and control (n=14 schools), where students did
not receive reproductive health messaging. They found that the
unidirectional intervention increased reproductive health
knowledge by 11 percentage points (95% Cl 7-15); however,
theinclusion of quizzesin theinteractiveintervention increased
knowledge by 24 percentage points (95% Cl 19-28) from a
control baseline of 26%. Both interventions |lowered the odds
of self-reported pregnancy for sexualy active participants
(unidirectional: OR 0.14, 95% CI 0.03-0.71; interactive: OR
0.15, 95% CI 0.03-0.86). These studies highlight the versatility
of mobile phones in delivering tailored health education and
interventions ranging from SMS text messaging—based
information dissemination to more interactive app-based
learning experiences and quizzes to reinforce knowledge
retention and behavioral change. They can act as a one-stop
shop, offering not only educational and clinical counseling
services but also condoms, contraceptives, and menstrual
products, which give users a holistic experience that can be
anonymized to ensure privacy and protection.

The digital gamified learning platform developed in Tanzania
by Harunaet al [26,38] represents an innovative leap in engaging
and educating secondary school participants in the African
setting. The authors used game-based and participatory designs
to evaluate the ability of the gameto motivate students, improve
their attitudes, increase their acquisition of knowledge, and
engage themin learning. A paired t-test revealed a statistically
significant improvement in sexual health literacy scores from
pretest (mean 26.40, SD 7.29) to posttest (mean 74.12, SD
16.21) (t347,=52.230; P<.000), with an averageincrease of 47.72
points. Additional analyses with ANOVA testing showed no
significant differences in pretest scores among the 3 groups,
but significant differences were found in posttest scores
(F2345=210.43; P<.001), with follow-up Tukey post-hoc tests
indicating better performancein the gamified learning platform
groups than in the traditional teaching group. These findings
suggest that gamified learning platforms can enhance
motivation, attitude, knowledge acquisition, and engagement
in sexua health education more effectively than traditional
methods [26].

The research team took the intervention further in a 3-armed
randomized clinical trial to compare the effectiveness of
game-based learning and gamification to a control approach
(traditional teaching method) [38]. The results showed that the
average posttest scoreswere significantly higher for game-based
learning (mean 79.94, SD 11.169) and gamification (mean 79.23,
SD 9.186) than for the control approach (mean 51.93, SD
18.705) (F,4,,=54.75; P=.001). Additionaly, statistically
significant differences (P<.05) were found for the constructs of
motivation, attitude, knowledge, and engagement (MAKE) for
the 2 intervention groups compared to the control arm.
Gamification not only enhances learning outcomes but also
introduces an element of fun and interaction that can
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significantly increase participant engagement and knowledge
retention [38]. Such gamified platforms offer promising avenues
for making health education more appealing and effective for
younger people.

Web-based platforms may eliminate the costs associated with
theimplementation of gamified learning platforms. In acontent
analysis of the TuneMe website, designed to deliver SRH
information to Zambian adolescentsaged 10to 19 years, Rogers
et al [34] reported that the website comprehensively covered
topics of reproductive anatomy and STIs, including HIV, as
well asrelationships and sexua rights. However, the challenge
of presenting SRH education in culturally relevant contexts was
apparent when topics of sexual pleasure and gendered norms,
behaviors, expectations, and violence were introduced,
demonstrating nuanced beliefs around sexua rights.

Finally, social media emerged as a significant platform in the
digital toolbox, with Dulli et a [23] exploring its utility among
youth aged 15 to 24 yearsin Nigeria. The authors performed a
randomized controlled trial using social mediato deliver sexual
health interventions for youth living with HIV (SMART
Connections). The design and content of SMART Connections
were as informed through workshops conducted with
stakeholders and youth living with HIV. The content was
delivered anonymously through Facebook over approximately
22 weeks to the intervention and control groups, with daily
activities to promote engagement. The primary outcome was
retentionin HIV treatment, while secondary outcomesincluded
antiretroviral therapy (ART) adherence, HIV knowledge, and
socia support. Although the intervention did not significantly
improve the primary outcome of retention (50% and 45%
retention in the treatment and control groups, respectively),
there was a significant improvement in HIV-related knowledge
for the SMART Connections group compared to controls
(t=—2.96; P=.003). Intervention group participants
overwhelmingly reported that the intervention was useful, that
they enjoyed taking part, and that they would recommend it to
peers. Similarly, Pfeiffer et al [33] found that Facebook wasthe
most used social media platform for sexual health promotion
in Southern Tanzaniafor youth aged 15 to 19 years. Adolescents
were most interested in SRH messages through humorous posts,
links, and clips, aswell asthrough youth role modelslike music
stars and actors in a manner that reflected up-to-date trends of
modern youth culture. Both studies highlighted the integral role
of social mediain the daily lives of youth, positioning it as a
critical channel for delivering sexual health education.

Collectively, these digital tools, ranging from social mediaand
participatory design to mobile phone apps and gamification,
reflect a dynamic and multifaceted digital ecosystem for SRH
education. Each tool, with its unique features and applications,
contributes to a broader strategy aimed at enhancing the
accessibility, engagement, and effectiveness of health
interventions in different African settings. These diversified
digital tools not only address the varied needs and preferences
of target demographics but also showcase the potential of
technology in transforming health education and empowerment.
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Discussion

In this research endeavor, we conducted a systematic literature
review to achieve thefollowing two objectives: (1) describethe
geographic and demographic distributions of digital educational
toolsfor SRH education for adolescentsin Sub-Saharan Africa
(objectives 1a and 1b) and (2) examine the types, formats, and
impacts of these digital tools on target populations (objective
2). For the first objective, we identified 22 studies conducted
across West, Central, East, and South Africa that focused on
digital educational toolsfor SRH education targeting youth and
adolescents aged 10 to 24 years. These studies offer valuable
insightsinto thetypes of digital tools currently being employed
in SRH education and highlight the regions where such tools
are being most actively implemented. For the second objective,
we found that avariety of digital tools, including social media,
mobile apps, and gamified learning, were used to engage
adolescents with accessible SRH information. These methods
weregenerally effective, although challenges, such asthedigital
divide, cultural sensitivity, and the need for assessing long-term
behavior change, were noted.

The 22 studiesincluded in thisreview covered abroad spectrum
of digital interventions, ranging from mobile apps to social
media campaigns, and reflected a growing interest in digital
platforms as a means of delivering SRH education to young
peoplein Sub-Saharan Africa. The geographical distribution of
the studies indicates that digital tools are being used across
various cultural contexts, with notable contributions from West
(eg, Nigeriaand Mali), East (eg, Kenya and Tanzania), Central
(eg, Cameroon and Democratic Republic of Congo), and
Southern Africa (eg, Mozambique and South Africa). This
regional diversity is significant as it shows that digital SRH
interventions are becoming increasingly accessible across
different subregions of Africa, each with unique sociocultural
challenges and opportunities. Our findings suggest that digital
tools can overcome geographic barriers, offering a means to
engage with youth who may otherwise be excluded from formal
SRH education programs due to geographical isolation,
economic constraints, or cultural taboos around discussing SRH
topics [41,42]. These findings are consistent with the broader
literature on digital health interventions in the African region,
which has highlighted the promising role of digital tools in
expanding access to SRH education [31,43]. For example, in
Nigeria, mobile apps focused on HIV prevention and sexua
health have been shown to improve knowledge and self-efficacy
among adolescents [44]. In Kenya, WhatsApp-based health
campaigns have successfully increased awareness of sexual
health issues among young people [45]. Conducting
cross-country comparisons through systematic reviews, as
performed in thiswork, provides valuable insightsinto the best
practices that can be adapted and scaled across diverse African
contexts. For example, WhatsApp is widely used around the
world, and rather than reinventing the wheel, could devel opers
in Nigeria adapt and implement the WhatsApp-based
intervention designed for Kenyan youth by Chory et al [45] for
asimilar population in Nigeria? What would be the short- and
long-term impacts of such an approach? Moreover, would
policymakers be more inclined to support a “repackaged”
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intervention that is cost-effective, evidence-based, and already
proven in another African context? Future research should
explore these cross-country comparisons in greater depth,
examining the potential for scaling successful digital
interventions across African nations. By redesigning thesetools
to reflect the cultural, linguistic, and societal contexts of each
country, researchers can assess the feasbility and
cost-effectiveness of adapting existing interventions, potentially
saving time and resources compared to developing entirely new
solutions.

Our second objective revealed that while a variety of digital
tools were used to engage adolescents with accessible SRH
information, mobile apps and gamified learning emerged as
particularly popular and effective approaches. Maobile apps
allow adolescents to access information in a flexible,
anonymous, and user-friendly format, which helps overcome
the barriers posed by traditional methods of SRH education
[46]. Thisflexibility isparticularly important in contexts where
discussing sexual health is stigmatized, as it empowers youth
to seek information discreetly and at their own pace.
Additionally, gamified learning, by integrating interactive
elements, not only captures adolescents’ attention but also
reinforces learning through engaging experiential methods,
which may result in better knowledge retention and a deeper
understanding of SRH topics [31]. Gamified learning, in
particular, aligns with the preferences of a digitally native
generation, where interactive and visually stimulating content
is highly favored. Social media, including platforms like
Facebook, WhatsApp, and Instagram, were also used to reach
adolescents, leveraging peer influence and interactive
communication strategies. This social aspect of learning
enhances engagement by making the information feel more
relevant and personal for youth. However, a major issue noted
across the studies was the “digital divide,” which is used to
describe the unequal access to technology and internet
connectivity that can limit the effectiveness of digital SRH
education programs[47]. While mobile phones are widespread
in Sub-Saharan Africa, reliable internet access remains a
significant barrier, particularly in rural and underdevel oped
regions[45]. Thisdigital divide may result in inequitable access
to SRH resources, especially for marginalized youth [45].
Innovative solutions, such asan artificial intelligence—powered
phone, have the potential to bridge the digital divide [48]. This
system delivers information and advice through voice cals,
eliminating the need for a smartphone or internet connection
and making information accessible to individuals without
reliable internet or those who cannot afford smartphones and
data plans [48]. By using artificial intelligence to understand
natural language queries and provide tailored information from
aknowledge base, these technol ogies can significantly improve
access to SRH education in underserved areas with limited
technological infrastructure [48]. Future research should explore
effective solutionsto overcomethedigital divide, such asoffline
digital tools as described, low-cost data plans, and internet
infrastructure development in rural and underserved areas.

Cultural sensitivity also emerged as a critical issue. In many
African contexts, cultural norms and values significantly shape
how SRH topics are perceived and discussed, and failure to
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account for these factors can limit the effectiveness of digital
SRH interventions. For instance, discussions around issueslike
sexual consent, gender equality, and contraception can be seen
as a taboo in some regions, which may lead to resistance or
disengagement from the target audience [41]. Thus, tailoring
content to reflect local values, languages, and cultural norms
around sexuality is critical, as failing to consider these factors
could undermine the effectiveness of SRH interventions.
Involving adolescents in the creation and assessment of these
tools can provide essential insightsinto their preferences, needs,
and challenges, which can significantly enhance the acceptability
and effectiveness of digital interventions [49]. Moreover,
including parents could create opportunities to address cultural
taboos and foster more open discussions between parents and
adolescents on SRH [42]. Such involvement could lead to
long-term benefits, as parent-adolescent communication is a
key factor in reducing adverse sexual behaviors and improving
overall sexual health outcomes [42]. According to Agbeve et
al [42], African parentswho hold sex-positive attitudes are more
inclined to engage in discussions with their adolescents that
help them make informed decisionsregarding their sexual health
and overall well-being. When parents are actively involved in
the design and implementation of digital interventions, they can
provide support, guidance, and reinforcement of the messages
delivered through digital platforms [50,51]. Parental
involvement can help create a more comprehensive approach
to sexual education, ensuring that teens not only receive the
digital information but also have a trusted adult to turn to for
advice and clarification [50,51]. By fostering open
communication between parents and teens, digital interventions
can be better tailored to the specific needs of the family,
ultimately promoting healthier decision-making and outcomes
for young people.

Future studies could also explore avenues for incorporating
comprehensive SRH education into the formal education system,
expanding the scope of topics to include healthy relationships,
positive sexuality, mental health, gender equality, and consent,
as was done by Fakoya et al [24]. Integrating these topics into
the curriculum would not only equip adolescents with essential
knowledge about SRH but aso foster a more holistic
understanding of well-being and personal development. By
addressing issues like mental health and gender equality
alongside traditional SRH topics, this approach could help
challenge harmful stereotypes, promote hedlthier attitudes
toward sexuality, and empower young peopl e to makeinformed
decisions, leading to positive long-term social and health
outcomes.

Finally, there was a noted gap regarding the impact of these
digital tools onlong-term adolescent sexual behavioral change.
The majority of studies measured short-term outcomes, such as
knowledge acquisition, while long-term studies assessing
outcomes, such as improved contraceptive use and reductions
in risky sexual behavior, remained limited. The anonymity and
privacy afforded by digital platforms can empower adolescents
to seek information and services without fear of stigma,
promoting more proactive and informed health behaviors that
can be tracked over time [46]. Tracking tools can be
incorporated in the design phase of theintervention devel opment
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and can have input from adolescent end users. Long-term data
support the sustainability of digital interventions, providing
valuable information that can aid in the buy-in of investors,
software developers, public health enthusiasts, and
policymakers. Regardless, the implications of our findings are
multifaceted and show that digital SRH tools are a promising
avenue for enhancing adolescent sexual health education across
the African region.

The use of asystematic literature review approach in thiswork
has some limitations that are worth mentioning. The main
limitations of our work are related to the methodology. There
isarisk of selection bias, meaning that some relevant studies
may have been omitted or that the included studies may not
fully represent all available research on the topic. However, we
believe that our extensive use of multiple databases
(Ovid-MEDLINE, Google Scholar, PubMed, and ERIC)
mitigated the risk of selection bias inherent in systematic
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reviews. A meta-analysis could further inform the selection bias
risk and the heterogeneity of the included studies, and quantify
the associations reported.

In conclusion, although digital SRH tools are a promising
avenue for enhancing adolescent sexual health education in
Sub-Saharan Africa, there is a need for infrastructure
improvements to ensure the tools are equitably accessible and
aneed for understanding long-term impacts and sustainability.
Policymakers, educators, and public health researchers must
collaborate to ensure that digital innovationsin SRH education
are grounded in evidence, culturally sensitive, and widely
accessibleto all adolescents, regardless of socioeconomic status
or geographical location. This will address the sustainable
development goals of reducing the global disparities in SRH
health (goal 10) and achieving good health and well-being across
nations (goal 3).

MAOQO was funded by National Institutes of Health (NIH) National Institute of Neurological Disorders and Stroke (NINDS) K01

Award# KO1INS121199.

Data Availability

All processes are outlined in the M ethods section. Additional information beyond what is reported in the manuscript (eg, template
data collection forms, data extracted from the included studies, data used for all analyses, analytic codes, etc) is available from

the corresponding author upon reasonable request.

Conflictsof Interest
None declared.

Multimedia Appendix 1

Line-by-line search to retrieve titles and abstracts.
[DOCX File, 17 KB-Multimedia Appendix 1]

Multimedia Appendix 2

PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) checklist.

[PDE File (Adobe PDF File), 173 KB-Multimedia A ppendix 2]

References

1. Melcher J, Lavoie J, Hays R, D'Méllo R, Rauseo-Ricupero N, Camacho E, et a. Digital phenotyping of student mental
health during COVD-19: an observational study of 100 college students. JAm Coll Health. Apr 2023;71(3):736-748. [doi:

10.1080/07448481.2021.1905650] [Medline: 33769927]

2. Wadham E, Green C, DebattistaJ, Somerset S, Sav A. New digital mediainterventions for sexua health promotion among
young people: a systematic review. Sex Health. Apr 2019;16(2):101-123. [doi: 10.1071/SH18127] [Medline: 30819326]

3. Chandra-Mouli V, Nedl S, Moller A. Adolescent sexual and reproductive health for all in sub-Saharan Africa: a spotlight
on inequalities. Reprod Health. Jun 17, 2021;18(Supp! 1):118. [FREE Full text] [doi: 10.1186/s12978-021-01145-4]

[Medline: 34134737]

4.  Armstrong A, NagataJM, Vicari M, Irvine C, Cluver L, Sohn AH, et al. A Global Research Agendafor AdolescentsLiving
With HIV. J Acquir Immune Defic Syndr. Aug 15, 2018;78 Suppl 1(1):S16-S21. [FREE Full text] [doi:

10.1097/QA1.0000000000001744] [Medline: 29994915]

5. KassaGM, Arowojolu AO, Odukogbe AA, Yalew AW. Prevalence and determinants of adolescent preghancy in Africa:
asystematic review and Meta-analysis. Reprod Health. Nov 29, 2018;15(1):195. [FREE Full text] [doi:

10.1186/s12978-018-0640-2] [Medline: 30497509]

https://publichealth.jmir.org/2025/1/e63309

JMIR Public Hedlth Surveill 2025 | vol. 11| e63309 | p. 14
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=publichealth_v11i1e63309_app1.docx&filename=09a02c0c5460ebd8b8853fe0ccad83eb.docx
https://jmir.org/api/download?alt_name=publichealth_v11i1e63309_app1.docx&filename=09a02c0c5460ebd8b8853fe0ccad83eb.docx
https://jmir.org/api/download?alt_name=publichealth_v11i1e63309_app2.pdf&filename=9744a4ef71648e965a68c80e0aadf699.pdf
https://jmir.org/api/download?alt_name=publichealth_v11i1e63309_app2.pdf&filename=9744a4ef71648e965a68c80e0aadf699.pdf
http://dx.doi.org/10.1080/07448481.2021.1905650
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33769927&dopt=Abstract
http://dx.doi.org/10.1071/SH18127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30819326&dopt=Abstract
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-021-01145-4
http://dx.doi.org/10.1186/s12978-021-01145-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34134737&dopt=Abstract
https://europepmc.org/abstract/MED/29994915
http://dx.doi.org/10.1097/QAI.0000000000001744
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29994915&dopt=Abstract
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-018-0640-2
http://dx.doi.org/10.1186/s12978-018-0640-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30497509&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Abdul Hamid Alhassan et &

6.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24,

25.

Melesse DY, Mutua MK, Choudhury A, Wado YD, Faye CM, Nea S, et al. Adolescent sexual and reproductive health in
sub-Saharan Africa: who isleft behind? BMJ Glob Health. 2020;5(1):€002231. [FREE Full text] [doi:
10.1136/bmjgh-2019-002231] [Medline: 32133182]

Wangamati CK. Comprehensive sexuality education in sub-Saharan Africa: adaptation and implementation challengesin
universal accessfor children and adolescents. Sex Reprod Health Matters. Dec 2020;28(2):1851346. [ FREE Full text] [doi:
10.1080/26410397.2020.1851346] [Medline: 33295853]

Soehnchen C, Rietz A, Weirauch V, Meister S, Henningsen M. Creating an Intercultural User-Centric Design for a Digital
Sexual Health Education App for Young Women in Resource-Poor Regions of Kenya: Qualitative Self-Extended Double
Diamond Model for Requirements Engineering Analysis. IMIR Form Res. Nov 03, 2023;7:e50304. [ FREE Full text] [doi:
10.2196/50304] [Medline: 37921860]

Achen D, Fernandes D, Kemigisha E, Rukundo GZ, Nyakato VN, Coene G. Trends and Challengesin Comprehensive Sex
Education (CSE) Research in Sub-Saharan Africa: a Narrative Review. Curr Sex Health Rep. May 06, 2023:1-9. [FREE
Full text] [doi: 10.1007/s11930-023-00362-1] [Medline: 37362203]

Otu A, Ukpeh I, Okuzu O, Yaya S. L everaging mobile health applicationsto improve sexual and reproductive health services
in Nigeria: implications for practice and policy. Reprod Health. Jan 23, 2021;18(1):21. [FREE Full text] [doi:
10.1186/s12978-021-01069-z] [Medline: 33485356]

Hubert C, Estrada F, Campero L, Heredia-Pi IB, Villalobos A, Suarez-Lopez L, et a. Designing Digital Tools Capable of
Reaching Disadvantaged Adolescents and Improving their Sexual Health: A Mexican Experience. Journal of Health Care
for the Poor and Underserved. 2021;32(2S):62-84. [doi: 10.1353/hpu.2021.0051]

Simuyaba M, Hensen B, Phiri M, Mwansa C, Mwenge L, Kabumbu M, et al. Engaging young people in the design of a
sexual reproductive health intervention: Lessons learnt from the Yathu Yathu ("For us, by us") formative study in Zambia.
BMC Health Serv Res. Jul 29, 2021;21(1):753. [FREE Full text] [doi: 10.1186/s12913-021-06696-7] [Medline: 34325696]
Soehnchen C, Weirauch V, Schmook R, Henningsen M, Meister S. An acceptance analysis of a sexual health education
digital tool in resource-poor regions of Kenya: an UTAUT based survey study. BMC Womens Health. Dec 19,
2023;23(1):676. [FREE Full text] [doi: 10.1186/s12905-023-02839-6] [Medline: 38114976]

Kaitano B. Technology and sexual health education in sub-Saharan Africa. Council on Business & Society Insights. Feb
02, 2023. URL: https://cobsinsights.org/2023/02/02/technol ogy-and-sexual -heal th-educati on-in-sub-saharan-africal [ accessed
2024-03-18]

Rokicki S, Fink G. Assessing the reach and effectiveness of mHealth: evidence from a reproductive health program for
adolescent girlsin Ghana. BM C Public Health. Dec 20, 2017;17(1):969. [FREE Full text] [doi: 10.1186/s12889-017-4939-7]
[Medline: 29262823]

Feroz AS, Ali NA, Khoja A, Asad A, Saleem S. Using mobile phones to improve young people sexual and reproductive
health in low and middle-income countries: a systematic review to identify barriers, facilitators, and range of mHealth
solutions. Reprod Health. Jan 16, 2021;18(1):9. [FREE Full text] [doi: 10.1186/s12978-020-01059-7] [Medline: 33453723]
Sukhera J. Narrative reviews: Flexible, rigorous, and practical. J Grad Med Educ. Aug 2022;14(4):414-417. [FREE Full
text] [doi: 10.4300/JGM E-D-22-00480.1] [Medline: 35991099]

Van Ryn RM, Nyrongo L. STI education for adolescents. SPARK (Scholarly Publications and Repository of Knowledge).
2023. URL: https://spark.siue.edu/dnpprojects/263 [accessed 2024-03-18]

Youth-centred digital health interventions: aframework for planning, developing and implementing solutions with and for
young people. World Health Organization. Oct 26, 2020. URL: https://iris.who.int/handle/10665/336223 [accessed
2024-03-18]

Moher D, Liberati A, Tetzlaff J, Altman DG, PRISMA Group. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. J Clin Epidemiol. Oct 2009;62(10):1006-1012. [FREE Full text] [doi:
10.1016/].jclinepi.2009.06.005] [Medline: 19631508]

Salameh J, Bossuyt PM, McGrath TA, Thombs BD, Hyde CJ, Macaskill P, et al. Preferred reporting items for systematic
review and meta-analysis of diagnostic test accuracy studies (PRISMA-DTA): explanation, elaboration, and checklist.
BMJ. Aug 14, 2020;370:m2632. [FREE Full text] [doi: 10.1136/bmj.m2632] [Medline: 32816740]

Critical appraisal tools. JBI. URL: https:/jbi.global/critical -appraisal-tool s [accessed 2024-06-04]

Dulli L, Ridgeway K, Packer C, Murray KR, Mumuni T, Plourde KF, et al. A Social Media-Based Support Group for Youth
Living With HIV in Nigeria (SMART Connections): Randomized Controlled Trial. J Med Internet Res. Jun 02,
2020;22(6):€18343. [FREE Full text] [doi: 10.2196/18343] [Medline: 32484444]

Fakoyal, Cole C, Larkin C, Punton M, Brown E, Ballonoff Suleiman A. Enhancing Human-Centered Design With Youth-Led
Participatory Action Research Approaches for Adolescent Sexual and Reproductive Health Programming. Health Promot
Pract. Jan 2022;23(1):25-31. [doi: 10.1177/15248399211003544] [Medline: 33858267]

Gonsalves L, Hindin MJ, Bayer A, Carcamo CP, Gichangi P, Habib N, et al. Protocol of an open, three-arm, individually
randomized trial ng the effect of delivering sexual and reproductive health information to young people (aged 13-24)
in Kenya and Peru via mobile phones: adol escent/youth reproductive maobile access and delivery initiative for love and life
outcomes (ARMADILLO) study stage 2. Reprod Health. Jul 11, 2018;15(1):126. [FREE Full text] [doi:
10.1186/s12978-018-0568-6] [Medline: 29996854]

https://publichealth.jmir.org/2025/1/e63309 JMIR Public Hedlth Surveill 2025 | vol. 11| e63309 | p. 15

(page number not for citation purposes)


https://gh.bmj.com/lookup/pmidlookup?view=long&pmid=32133182
http://dx.doi.org/10.1136/bmjgh-2019-002231
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32133182&dopt=Abstract
https://www.tandfonline.com/doi/10.1080/26410397.2020.1851346?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1080/26410397.2020.1851346
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33295853&dopt=Abstract
https://formative.jmir.org/2023//e50304/
http://dx.doi.org/10.2196/50304
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37921860&dopt=Abstract
https://europepmc.org/abstract/MED/37362203
https://europepmc.org/abstract/MED/37362203
http://dx.doi.org/10.1007/s11930-023-00362-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37362203&dopt=Abstract
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-021-01069-z
http://dx.doi.org/10.1186/s12978-021-01069-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33485356&dopt=Abstract
http://dx.doi.org/10.1353/hpu.2021.0051
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-021-06696-7
http://dx.doi.org/10.1186/s12913-021-06696-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34325696&dopt=Abstract
https://bmcwomenshealth.biomedcentral.com/articles/10.1186/s12905-023-02839-6
http://dx.doi.org/10.1186/s12905-023-02839-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38114976&dopt=Abstract
https://cobsinsights.org/2023/02/02/technology-and-sexual-health-education-in-sub-saharan-africa/
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4939-7
http://dx.doi.org/10.1186/s12889-017-4939-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29262823&dopt=Abstract
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-020-01059-7
http://dx.doi.org/10.1186/s12978-020-01059-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33453723&dopt=Abstract
https://europepmc.org/abstract/MED/35991099
https://europepmc.org/abstract/MED/35991099
http://dx.doi.org/10.4300/JGME-D-22-00480.1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35991099&dopt=Abstract
https://spark.siue.edu/dnpprojects/263
https://iris.who.int/handle/10665/336223
https://air.unimi.it/handle/2434/211629
http://dx.doi.org/10.1016/j.jclinepi.2009.06.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19631508&dopt=Abstract
https://boris.unibe.ch/id/eprint/146091
http://dx.doi.org/10.1136/bmj.m2632
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32816740&dopt=Abstract
https://jbi.global/critical-appraisal-tools
https://www.jmir.org/2020/6/e18343/
http://dx.doi.org/10.2196/18343
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32484444&dopt=Abstract
http://dx.doi.org/10.1177/15248399211003544
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33858267&dopt=Abstract
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-018-0568-6
http://dx.doi.org/10.1186/s12978-018-0568-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29996854&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Abdul Hamid Alhassan et &

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Haruna H, Zainuddin Z, Mellecker RR, Chu SK, Hu X. An iterative process for developing digital gamified sexual health
education for adolescent studentsin low-tech settings. ILS. Nov 11, 2019;120(11/12):723-742. [doi:
10.1108/ils-07-2019-0066]

Nawanga R, Nuwamanya E, Nuwasiima A, Babigumira JU, Asiimwe FT, Babigumira JB. Utilization of a mobile phone
application to increase access to sexual and reproductive health information, goods, and services among university students
in Uganda. Reprod Health. May 17, 2021;18(1):95. [FREE Full text] [doi: 10.1186/s12978-020-01037-7] [Medline:
34001178]

Ippoliti NB, L'Engle K. Meet us on the phone: mobile phone programs for adolescent sexual and reproductive health in
low-to-middleincome countries. Reprod Health. Jan 17, 2017;14(1):11. [FREE Full text] [doi: 10.1186/s12978-016-0276-7]
[Medline: 28095855]

L'Engle KL, Mangone ER, Parcesepe AM, Agarwal S, Ippoliti NB. Mobile Phone Interventions for Adolescent Sexual and
Reproductive Health: A Systematic Review. Pediatrics. Sep 01, 2016;138(3):49. [doi: 10.1542/peds.2016-0884] [Medline:
27553221]

Nolan C, Packel L, Hope R, Levine J, Baringer L, Gatare E, et a. Design and impact evaluation of a digital reproductive
health program in Rwandausing a cluster randomized design: study protocol. BMC Public Health. Nov 13, 2020;20(1):1701.
[FREE Full text] [doi: 10.1186/s12889-020-09746-7] [Medline: 33187485]

Onukwugha FI, Smith L, Kasgje D, Wafula C, Kasgje M, Orton B, et a. The effectiveness and characteristics of mHealth
interventions to increase adolescent's use of Sexual and Reproductive Health servicesin Sub-Saharan Africa: A systematic
review. PL0S One. 2022;17(1):€0261973. [FREE Full text] [doi: 10.1371/journal.pone.0261973] [Medline: 35061757]
Patel A, Louie-Poon S, Kauser S, Lassi Z, Meherali S. Environmental scan of mobile apps for promoting sexual and
reproductive health of adolescentsin low- and middle-income countries. Front Public Health. 2022;10:993795. [FREE Full
text] [doi: 10.3389/fpubh.2022.993795] [Medline: 36504952]

Pfeiffer C, Kleeb M, Mbelwa A, Ahorlu C. The use of social media among adolescents in Dar es Salaam and Mtwara,
Tanzania. Reprod Health Matters. May 2014;22(43):178-186. [FREE Full text] [doi: 10.1016/S0968-8080(14)43756-X]
[Medline: 24908469]

Rogers E, Hemal K, Tembo Z, Mukanu M, Mbizvo M, Bellows B. Comprehensive Sexuality Education for Adolescents
in Zambia viathe Mobile-Optimized Website TuneMe: A Content Analysis. American Journal of Sexuality Education. Jul
08, 2019;15(1):82-98. [doi: 10.1080/15546128.2019.1635546]

Rokicki S, Cohen J, Salomon JA, Fink G. Impact of a text-messaging program on adolescent reproductive health: a
cluster-randomized trial in Ghana. Am J Public Health. Feb 2017;107(2):298-305. [doi: 10.2105/AJPH.2016.303562]
[Medline: 27997236]

Frankline S, Dickson S, Omer T, Joseph B. A protocol for arandomized controlled trial on mobile phone text messaging
to improve sexo-reproductive health in Cameroon. J Public Health Epidemiol. Jul 31, 2020;12(3):179-185. [FREE Full
text] [doi: 10.5897/jphe2019.1141]

Akande OW, Muzigaba M, Igumbor EU, Elimian K, Bolarinwa OA, Musa Ol, et a. The effectiveness of an m-Health
intervention on the sexual and reproductive health of in-school adolescents: acluster randomized controlled trial in Nigeria.
Reprod Health. Jan 13, 2024;21(1):6. [FREE Full text] [doi: 10.1186/s12978-023-01735-4] [Medline: 38218840]

Haruna H, Hu X, Chu SKW, Méllecker RR, Gabriel G, Ndekao PS. Improving sexual health education programs for

adol escent students through game-based |earning and gamification. Int JEnviron Res Public Health. Sep 17, 2018;15(9):2027.
[EREE Full text] [doi: 10.3390/ijerph15092027] [Medline: 30227642]

Alhassan RK, Abdul-Fatawu A, Adzimah-Yeboah B, Nyaledzigbor W, Agana S, Mwini-Nyaledzigbor PP. Determinants
of use of mobile phonesfor sexually transmitted infections (ST1s) education and prevention among adolescents and young
adult population in Ghana: implications of public health policy and interventions design. Reprod Health. Aug 09,
2019;16(1):120. [FREE Full text] [doi: 10.1186/s12978-019-0763-0] [Medline: 31399123]

Ippoliti N, Sekamana M, Baringer L, Hope R. Using human-centered design to develop, launch, and evaluate a national
digital health platform to improve reproductive health for Rwandan youth. Glob Health Sci Pract. Nov 29, 2021;9(Suppl
2):S244-S260. [FREE Full text] [doi: 10.9745/GHSP-D-21-00220] [Medline: 34845048]

Ackah J, Esia-Donkoh K, Amponsah A, Agbemavi W, Bediako V, Tettey G. Use of digital media by adolescents for sexual
and reproductive health and rights communication in sub-Saharan Africa: aprotocol for systematic review. Syst Rev. May
14, 2024;13(1):130-167. [FREE Full text] [doi: 10.1186/s13643-024-02534-z] [Medline: 38745293]

Agbeve AS, Fiaveh DY, Anto-Ocrah M. Parent-adolescent sexuality communication in the African context: a scoping
review of the literature. Sex Med Rev. Oct 2022;10(4):554-566. [FREE Full text] [doi: 10.1016/j.sxmr.2022.04.001]
[Medline: 36210094]

Chipako I, Singhal S, Hollingsworth B. Impact of sexual and reproductive health interventions among young peoplein
sub-Saharan Africa: a scoping review. Front Glob Womens Health. 2024;5(2):1344135-1344218. [FREE Full text] [doi:
10.3389/fgwh.2024.1344135] [Medline: 38699461]

Oladele D, Iwelunmor J, Gbajabiamila T, Obiezu-Umeh C, Okwuzu J, Nwaozuru U, et al. The 4 youth by youth mHealth
photo verification app for HIV self-testing in Nigeria: Qualitative analysis of user experiences. IMIR Form Res. Nov 17,
2021;5(11):e25824-e25831. [FREE Full text] [doi: 10.2196/25824] [Medline: 34787579)]

https://publichealth.jmir.org/2025/1/e63309 JMIR Public Hedlth Surveill 2025 | vol. 11| e63309 | p. 16

(page number not for citation purposes)


http://dx.doi.org/10.1108/ils-07-2019-0066
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-020-01037-z
http://dx.doi.org/10.1186/s12978-020-01037-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34001178&dopt=Abstract
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-016-0276-z
http://dx.doi.org/10.1186/s12978-016-0276-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28095855&dopt=Abstract
http://dx.doi.org/10.1542/peds.2016-0884
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27553221&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-020-09746-7
http://dx.doi.org/10.1186/s12889-020-09746-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33187485&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0261973
http://dx.doi.org/10.1371/journal.pone.0261973
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35061757&dopt=Abstract
https://europepmc.org/abstract/MED/36504952
https://europepmc.org/abstract/MED/36504952
http://dx.doi.org/10.3389/fpubh.2022.993795
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36504952&dopt=Abstract
https://www.tandfonline.com/doi/10.1016/S0968-8080(14)43756-X?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
http://dx.doi.org/10.1016/S0968-8080(14)43756-X
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24908469&dopt=Abstract
http://dx.doi.org/10.1080/15546128.2019.1635546
http://dx.doi.org/10.2105/AJPH.2016.303562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27997236&dopt=Abstract
https://doi.org/10.5897/jphe2019.1141
https://doi.org/10.5897/jphe2019.1141
http://dx.doi.org/10.5897/jphe2019.1141
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-023-01735-4
http://dx.doi.org/10.1186/s12978-023-01735-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38218840&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph15092027
http://dx.doi.org/10.3390/ijerph15092027
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30227642&dopt=Abstract
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-019-0763-0
http://dx.doi.org/10.1186/s12978-019-0763-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31399123&dopt=Abstract
http://www.ghspjournal.org/lookup/pmidlookup?view=long&pmid=34845048
http://dx.doi.org/10.9745/GHSP-D-21-00220
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34845048&dopt=Abstract
https://systematicreviewsjournal.biomedcentral.com/articles/10.1186/s13643-024-02534-z
http://dx.doi.org/10.1186/s13643-024-02534-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38745293&dopt=Abstract
https://europepmc.org/abstract/MED/36210094
http://dx.doi.org/10.1016/j.sxmr.2022.04.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36210094&dopt=Abstract
https://europepmc.org/abstract/MED/38699461
http://dx.doi.org/10.3389/fgwh.2024.1344135
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38699461&dopt=Abstract
https://formative.jmir.org/2021/11/e25824/
http://dx.doi.org/10.2196/25824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34787579&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PUBLIC HEALTH AND SURVEILLANCE Abdul Hamid Alhassan et &

45,

46.

47.

48.

49,

50.

51.

Chory A, Callen G, Nyandiko W, Njoroge T, Ashimosi C, Aluoch J, et al. A pilot study of amobile intervention to support
mental health and adherence among adolescentsliving with HIV in Western Kenya. AIDS Behav. Jan 2022;26(1):232-242.
[FREE Full text] [doi: 10.1007/s10461-021-03376-9] [Medline: 34292429]

Haruna H, Okoye K, Zainuddin Z, Hu X, Chu S, Hosseini S. Gamifying sexual education for adolescents in alow-tech
setting: Quasi-experimental design study. IMIR Serious Games. Oct 12, 2021;9(4):e19614. [FREE Full text] [doi:
10.2196/19614] [Medline: 34636739]

Dowling R, Howell E, Dasco M, Schwartzman J. Digital adolescent sexua and reproductive health in low- and middle-income
countries: A scoping review. Youth. Feb 06, 2025;5(1):15-60. [doi: 10.3390/youth5010015]

No smartphone or internet? No problem; Al-backed phone has the answers. Reuters. 2024. URL: https.//www.reuters.com/
technol ogy/no-smartphone-or-internet-no-problem-ai-backed-phone-has-answers-2024-03-15/ [accessed 2024-04-24]
Decker MJ, Harrison S, Price M, Gutmann-Gonzalez A, Yarger J, Tenney R. Educators' perspectives on integrating
technology into sexual health education: implementation study. IMIR Hum Factors. Jan 12, 2022;9(1):e31381. [ FREE Full
text] [doi: 10.2196/31381] [Medline: 35019842]

Aventin A, Gough A, McShane T, Gillespie K, O'Hare L, Young H, et al. Engaging parentsin digital sexual and reproductive
health education: evidence from the JACK trial. Reprod Health. Aug 27, 2020;17(1):132-765. [FREE Full text] [doi:
10.1186/s12978-020-00975-y] [Medline: 32854734]

SantaMaria D, Markham C, Bluethmann S, Mullen P. Parent-based adolescent sexual health interventions and effect on
communication outcomes. a systematic review and meta-analyses. Perspect Sex Reprod Health. Mar 2015;47(1):37-50.
[FREE Full text] [doi: 10.1363/47€2415] [Medline: 25639664]

Abbreviations

HCD: human-centered design

LMIC: low- and middle-income country
SRH: sexual and reproductive health
STI: sexually transmitted infection

Edited by A Mavragani; submitted 16.06.24; peer-reviewed by N Levitz, MDM Fernandez Alvarez; comments to author 06.09.24;
revised version received 09.10.24; accepted 24.01.25; published 26.02.25

Please cite as:

Abdul Hamid Alhassan RH, Haggerty CL, Fapohunda A, Affan NJ, Anto-Ocrah M

Exploring the Use of Digital Educational Tools for Sexual and Reproductive Health in Sub-Saharan Africa: Systematic Review
JMIR Public Health Surveill 2025;11:e63309

URL: https://publichealth.jmir.org/2025/1/e63309

doi: 10.2196/63309

PMID: 40009849

©Ramatu HajiaAbdul Hamid Alhassan, Catherine L Haggerty, AbimbolaFapohunda, Nabeeha Jabir Affan, MartinaAnto-Ocrah.
Originally published in IMIR Public Health and Surveillance (https://publichealth.jmir.org), 26.02.2025. Thisis an open-access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work, first publishedin IMIR
Public Health and Surveillance, is properly cited. The complete bibliographic information, alink to the original publication on
https://publichealth.jmir.org, as well as this copyright and license information must be included.

https://publichealth.jmir.org/2025/1/e63309 JMIR Public Hedlth Surveill 2025 | vol. 11| e63309 | p. 17

RenderX

(page number not for citation purposes)


https://europepmc.org/abstract/MED/34292429
http://dx.doi.org/10.1007/s10461-021-03376-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34292429&dopt=Abstract
https://games.jmir.org/2021/4/e19614/
http://dx.doi.org/10.2196/19614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34636739&dopt=Abstract
http://dx.doi.org/10.3390/youth5010015
https://www.reuters.com/technology/no-smartphone-or-internet-no-problem-ai-backed-phone-has-answers-2024-03-15/
https://www.reuters.com/technology/no-smartphone-or-internet-no-problem-ai-backed-phone-has-answers-2024-03-15/
https://humanfactors.jmir.org/2022/1/e31381/
https://humanfactors.jmir.org/2022/1/e31381/
http://dx.doi.org/10.2196/31381
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35019842&dopt=Abstract
https://reproductive-health-journal.biomedcentral.com/articles/10.1186/s12978-020-00975-y
http://dx.doi.org/10.1186/s12978-020-00975-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32854734&dopt=Abstract
https://europepmc.org/abstract/MED/25639664
http://dx.doi.org/10.1363/47e2415
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25639664&dopt=Abstract
https://publichealth.jmir.org/2025/1/e63309
http://dx.doi.org/10.2196/63309
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=40009849&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

