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Abstract: Introduction: Youth-friendly sexual and reproductive health (SRH) interventions are
essential for the health of adolescents (10–19 years). Co-designing is a participatory approach to
research, allowing for collaboration with academic and non-academic stakeholders in intervention
development. Participatory action research (PAR) involves stakeholders throughout the planning,
action, observation, and reflection stages of research. Current knowledge indicates that co-producing
SRH interventions with adolescents increases a feeling of ownership, setting the scene for intervention
adoption in implementation settings. Objectives: This scoping review aims to understand the extent
of adolescents’ participation in PAR steps for co-designed SRH interventions, including the barriers
and facilitators in co-designing of SRH intervention, as well as its effectiveness on adolescents’ SRH
outcomes. Methods: Database searching of PubMed, Medline, Embase, CINAHL, Scopus, Web of
Science, Google Scholar, and organisational websites was performed, identifying 439 studies. Results:
Upon screening, 30 studies (published between 2006–2021) met the inclusion criteria. The synthesis
identified that adolescents were involved in the planning and action stages of the interventions, but
not in the observation and reflection stages. Although the review identified the barriers and facilitators
for co-designing SRF interventions, none of the included studies reported on the effectiveness
of co-designing SRH interventions with adolescents; therefore, meta-analysis was not performed.
Conclusions: While no specific outcome of the interventions was reported, all papers agreed that
adolescent co-designing in ASRH interventions should occur at all stages to increase understanding
of local perceptions and develop a successful intervention.

Keywords: sexual and reproductive health; participatory action research; co-design; adolescents

1. Introduction

The period of the maturation and development of adolescents into adulthood is an
important phase of one’s life that is often accompanied by heightened sexual attention,
thought, and experimentation. The chance of contracting sexually transmitted infections
(STIs), unintended pregnancies, or early childbearing increases with ill-informed early sex-
ual experimentation [1]. Adolescents across the globe face sexual and reproductive health
(SRH) complications, due to a lack of informative services, barriers to such services, social
stigmas, laws, and policies [1]. The adolescent period involves significant development;
thus, it can be determinative of SRH risks in later life. Consequently, adolescence is an
optimal stage for targeted SRH interventions [2,3]. Providing suitable adolescent sexual
and reproductive health (ASRH) interventions at the appropriate time and setting makes it
possible to improve these statistics in the future.
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Co-designing is a participatory action research (PAR) approach that allows community
and individual involvement in developing and implementing interventions by providing
a personal opinion, expertise, and life experience on the relevant topic [4]. This gives
the investigator a deeper understanding of the community’s requirements, which might
otherwise be misunderstood or misinterpreted [4–7].

Co-designing has been applied to various fields that require scientific understanding
to be balanced with the public’s knowledge, information, and experience. This has resulted
in many valuable improvements, as adolescents and academics benefit from knowledge
sharing and exchange [3,6]. Overall, academics view the collaboration with non-academic
stakeholders as a rewarding and enriching experience of learning contextual knowledge [8].
Co-designing addresses power imbalances in research partnerships, whereby design part-
ners are involved and treated as equals in all decision-making [5]. Further, studies that
involved co-designing with adolescents indicated that adolescent involvement in the plan-
ning, design, and development stages ensured the intervention met the adolescent’s needs
and captured their perspectives, insights, and lived experiences, thus providing a better
context [5]. One review of the effectiveness of initiatives to improve adolescent access
to and utilization of SRH services in low and middle income countries (LMICs) found
that adolescent involvement in project stages created more than a twofold increase in the
self-reported use of SRH services, compared to when such initiatives were not made [9].
Although this review was not specific to co-design, it still provides evidence of the benefits
of adolescent involvement.

Co-designed health programs and interventions are increasingly being implemented
into different settings across the globe to induce health improvements in communities.
Consequently, there is a need to understand how these can best be delivered across health
systems and diverse settings [6]. There is also a need to understand the barriers to co-
designing and how these can be overcome [6]. ASRH issues and interventions can be
subject to limited funding and political challenges, similar to any other health issues, in
general, that may limit the scale, scope, and methodologic rigor. In turn, this can limit
the reproducibility, generalizability, and dissemination of the research [10]. The current
understanding of co-designed interventions is that co-producing implementation strategies
with non-academic stakeholders enable stakeholder ownership of these implementation
strategies, setting the scene for their adoption in implementation settings. However, this
has not yet been reviewed systematically [6]; hence, the existence of this systematic review.

This scoping review aims to understand the extent of adolescents’ participation in
PAR steps for co-designed SRH interventions, including the barriers and facilitators in the
co-designing of SRH intervention and its effectiveness on adolescents’ SRH outcomes, such
as improved contraception use, utilization of sexually transmitted infections (STI)/HIV
services, unintended pregnancies, etc.

2. Methodology

The review followed the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses Extension for Scoping Reviews (PRISMA-ScR) 2018 guidelines [11] to complete
the review (Supplementary Table S1).

The review included all experimental, observational, and qualitative studies, based
anywhere globally, that involved adolescent participants aged 10–19 years. Studies that
included youth aged up to 24 years were included, as long as the data, relating to the
age group of interest, was included. The review focused on studies that involved co-
designing ASRH interventions and reported PAR process (Figure 1), barriers, facilitators,
and effectiveness of co-designed interventions on improved SRH outcomes. The review
was gender-neutral and we avoided gender specific terminologies to avoid stereotyping, as
it was interested in specific role of adolescents (regardless of their sex and gender roles) in
co-designing interventions for SRH.
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Figure 1. Steps for participatory action research framework. 

The literature search was conducted on the following electronic databases: PubMed, 
Medline, Embase, CINAHL, Scopus, and Web of Science, as well as grey literature on 
Google Scholar and organizational websites. These databases were searched using a com-
bination of natural language vocabulary and controlled terms (subject headings) wher-
ever they were available. Natural language terms were derived from three main concepts: 
(1) sexual and reproductive health, (2) co-designing of interventions, and (3) adolescents. 
Publication date, language, and study type restrictions were not applied to increase search 
sensitivity. Other search methods were employed to retrieve additional evidence. The fol-
lowing search strategy was used to search the databases: “((Sexual) AND (reproductive) 
AND (health)) AND (adolescent* OR young OR teen OR teenage) AND (co-design OR 
codesign OR “community-based participatory research: OR “community-based participa-
tory research” OR “consumer participation” OR “action research” OR “participatory de-
sign” OR co-production)”. 

All primary research studies from the databases were uploaded on Covidence, a web-
based tool that helps to identify studies and involves data-extraction processes [12]. Two 
reviewers (BA and EN) independently screened all potential articles. In case of disagree-
ment, both reviewers read the paper and discussed it with the senior reviewer (ZL) until 
they reached a consensus. The reviewers (BA and EN) independently screened all title/ab-
stracts and eligible full-text articles and included papers in this review that satisfied the 
inclusion criteria. 

We extracted relevant data from each study, including the year, study design, setting, 
target population, sample size, and co-designed activity for SRH intervention, and the 
results were measured and reported (see Table 1). Two reviewers (BA and EN) extracted 
data, and the senior reviewer (ZL) resolved the consensus. 

3. Results 

Figure 1. Steps for participatory action research framework.

The literature search was conducted on the following electronic databases: PubMed,
Medline, Embase, CINAHL, Scopus, and Web of Science, as well as grey literature on
Google Scholar and organizational websites. These databases were searched using a combi-
nation of natural language vocabulary and controlled terms (subject headings) wherever
they were available. Natural language terms were derived from three main concepts:
(1) sexual and reproductive health, (2) co-designing of interventions, and (3) adolescents.
Publication date, language, and study type restrictions were not applied to increase search
sensitivity. Other search methods were employed to retrieve additional evidence. The
following search strategy was used to search the databases: “((Sexual) AND (reproductive)
AND (health)) AND (adolescent* OR young OR teen OR teenage) AND (co-design OR
codesign OR “community-based participatory research: OR “community-based partici-
patory research” OR “consumer participation” OR “action research” OR “participatory
design” OR co-production)”.

All primary research studies from the databases were uploaded on Covidence, a
web-based tool that helps to identify studies and involves data-extraction processes [12].
Two reviewers (BA and EN) independently screened all potential articles. In case of
disagreement, both reviewers read the paper and discussed it with the senior reviewer (ZL)
until they reached a consensus. The reviewers (BA and EN) independently screened all
title/abstracts and eligible full-text articles and included papers in this review that satisfied
the inclusion criteria.

We extracted relevant data from each study, including the year, study design, setting,
target population, sample size, and co-designed activity for SRH intervention, and the
results were measured and reported (see Table 1). Two reviewers (BA and EN) extracted
data, and the senior reviewer (ZL) resolved the consensus.
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3. Results

The search identified 439 papers; from those, 97 duplicate papers were removed. After
the initial title and abstract screening, 88 papers were excluded, leaving 242 full-texts to
be reviewed. Of these, 194 papers were excluded for not meeting our criteria, leaving
30 studies selected for extraction and synthesis (Figure 2), published between 2006–2021.
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Figure 2. PRISMA Flow diagram.

The characteristics of included studies are reported in Table 1. Of the 30 included
studies, two studies involved younger adolescents (aged 10–14 years) [13,14], 14 involved
older adolescents (aged 15–19 years) [5,15–27], and 13 studies involved both [13,28–39];
however, one study did not define the age groups [40].
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Table 1. Characteristics of included studies.

Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Assifi 2020
[15]

Urban/community,
NSW, Australia

Mixed-
methods

study

16–19 years
Females
Stage 2-N = 384
Stage 3-N = 5–10
Stage 4-N = 6

Research advisory group.
Participants from diverse professional
backgrounds n = 5–10.
Service providers.
Health professionals with abortion
expertise.

Facilitated co-design workshop, create a framework and
recommendations to inform adolescent friendly abortion
service delivery in New South Wales.

Aventin 2021
[16]

Rural-
Khayelitsha,
South Africa,
and Maseru,

Lesetho.
Community

Mixed
methods

Advisory group:
Lesotho:
adolescents- 9 (5F/4M)
Community 18+ 8 (4F/FM)
Expert 18+ 13 (8F/5M)
South Africa:
Adolescents- 8 (5F/3M)
Community 18+ 7 (5F/2M)
Experts 18+ 8 (5F/3M)
Focus group
Lesotho:
Adolescents- 28 (15F/13M)
Adults- 12 (6F/6M)
South Africa:
Adolescents- 27 (14F/13M)
Adults- 10 (8F/2M)

Advisory group:
NGOs (8), health workers (2), teachers
(3), principle (1), caregiver (2),
community leader (2), ministry of
education and training (6), ministry of
health (2), UNICEF (1), social workers
(2), department of health (1), western
cape education department (5).
Focus group:
Caregivers (5), councillors (2), pastors
(2), teachers (4), police officer (1), health
worker (1), community leader (1), nurses
(2), NGO (1), social worker (1).

Systematic and collaborative process
ADVISORY GROUPS Collected primary data from 12 focus
group discussions (6 in each country), eight with
55 adolescents and four with 22 adult participants.

- to consult on how best to:

(a) engage with the broader community for a
successful project;

(b) address culturally-sensitive issues; and
(c) adapt, as needed, the educational pedagogies

for local contexts.

- Indicate what changes need to be made to the original
intervention informing adaptation, implementation,
and evaluation plans.

No duration stated.

Cense 2020
[28]

Dutch high
school

The Netherlands

Mixed
methods

Adolescents aged 12–18
N = 300 17 young peer researchers.

Short semi-structured interviews to explore the range of
issues connected to how pupils experienced sexuality
education at school.
Focus group discussions to explore these issues.
Photovoice sessions used to create a more open space for
pupils to reflect on how sexuality education could be.
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Table 1. Cont.

Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Cook 2021
[17]

Wollongong
(NSW, Australia)

School/rural

Mixed
methods

15–25 years
n = not mentioned Workshop leaders.

Condom-mapping workshops were held, and 11 ‘perfect’
condom maps were generated.
Groups of young people ranged from two to five people per
map.
Participants sat around a large paper outline of a condom.
Participants were asked to imagine their ‘perfect’ condom
and to illustrate their ideas on the condom map, using both
written and visual elements.

Cordova
2020 [29] Michigan, USA Mixed

methods
13 and 21 years
N = 50

Clinicians
clinic director
staff.

Youth leadership council involved in:

• preparing and submitting the proposal to fund this
study;

• developing the study design and disseminating the
study findings.

• identifying the target population;

Youths participated in the intervention in a reserved room
with internet connection for approximately 30 min, while
they waited for their health appointment.

Decker 2020
[13]

Community,
rural, Fresno

County,
California, USA

cluster
randomized

controlled trial
1260 youth ages 13–19 years None stated.

October 2017 and ended in March 2020
Development:

• Through a series of workshops, youth brainstormed
ideas for intervention content and design and
developed rapid prototypes alongside the design team.
Youth then reviewed ideas and provided feedback on
multiple design and content iterations.

Participants in the intervention group are asked to complete
a survey on the last day, after all intervention activities have
been completed.



Sexes 2022, 3 195

Table 1. Cont.

Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Fongkaew
2006 [41]

Public and
Private schools

Chaing Mai
Province,
Thailand

Mixed
methods

42 youth leader trainers or
senior youth leaders (SYLs), 16
males and 26 females;
104 junior youth leaders (JYLs),
including 38 males and 66
females, studying in Grade 7 at
12 schools;
2300 students in Grades 5–7 at
12 schools.
1159 males and 1141 females.

Youth leader trainers or senior youth
leaders (n = 42), 16 males and 26 females;
Junior youth leaders (n = 104), including
38 males and 66 females, studying in
Grade 7 at 12 schools.
Teacher (n = 46) from 12 schools,
11 males and 35 females;
Parents.
Other stakeholders including school
administrators, school committee
members, parent representatives and
public health personnel.

Youth-adult partnership with schools.
Youth leader trainers developed three curricula for SRH
education and HIV/AIDS prevention on (1) leadership;
(2) rights, duties, and responsibilities; and (3) HIV/SRH.
YLTs attended skill training camps, rehearsed, and practiced
being YLTs and served as trainers and mentors for YYLs.

Garwick
2008 [30]

Minneapolis and
St. Paul,

Minnesota, USA
Ur-

ban/community

Mixed
methods

148 Native youth
13–15 and 16–18 years

Native community leaders and project
consultants
NTV research team included two faculty,
a project coordinator from the University
of Minnesota, and seven community
consultants
The project coordinator and community
consultants (four adults; three youth,
18 –21 years).

Group discussion and questionnaires that took about 2 h.
Focus group discussions co-led by an adult and youth native
project consultant of the same gender as the participants in
community-based organizations.
The adult facilitator guided the focus group discussion using
an interview guide containing core and probe questions.
The youth facilitator captured participant ideas on a
poster-sized flip chart and asked clarifying questions.

Gilbert 2021
[5]

Darwin,
Australia

mixed
methods

Youth working group (YWG):
4 Aboriginal and Torres Strait
Islander and 3 non-Indigenous
youth aged 18–25 years.

Clinicians
Researchers
Students working in the field of
Aboriginal and Torres Strait Islander
health and/ or sexual reproductive
health.

Four 90 min consultations with YWG, 5 to 10 participants,
with one researcher.
YWG members shared their current understandings of
preconception health, experiences of preconception care and
how they currently obtain related health information.
YWG members identified components of preconception
health identified in q1 they would like to know more about
and which components they felt were most important.
YWG members asked what they believe are the strengths and
weaknesses of current resources, what were the most useful
sources of information and what resource features or
functions would best suit their needs. Preferences for graphic
design and illustrations were also discussed.
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Table 1. Cont.

Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Gill 2016 [18]

Local youth
outreach centre

USA
The Ottawa

Hospital and St
Mary’s

Youville

Prospective
qualitative

community-
based

participatory
research

Nine-step
validated

qualitative
participatory
approach that

combined
documentary
photography

with focus
groups

Ages 15–25 years Key stakeholders at outreach centre.

Stage 1: Reviewing the objectives of the study and the
photovoice method; brainstorming with the participants on
the various structural and biological factors that affect
reproductive and sexual health; training on the use of the
disposable camera; and the ethics and safety of photography
and the use of a third-party release form for individuals
captured in photographs
Stage 2: Occurred approximately 6–8 weeks later. This was to
provide an opportunity for the participants to return their
completed package, as well as for the researchers to print the
photographs for the subsequent session.
Participants had an opportunity to select approximately
10–15 pictures that they believed illustrated their perspective
on reproductive and sexual health issues.
The selected photographs were transferred to a laptop and
each photograph was an interpretation by each participant,
as it related to the key objectives of this study.
Participants discussed each other’s photographs as a group
and identified common key themes and how to best use their
pictures to develop interventions to promote reproductive
and sexual health among their peers.

Guerrero
2020 [31]

Peru (Lima,
Ayacucho, and
Loreto) rural
community

Content
development

STAGE 1: 68 13–24-year-old
Aged 13–17 (22F/10M)
Aged 13–24 (23F/13M)
STAGE 2: No adolescents
involved
STAGE 3: 104 adolescents (52%
F/48% M)

Adult advisers.

Six community consultations in the three study sites, with
two meetings at each site with the following structure: one
meeting with 13–17-year-old females and males and an adult
adviser; and one meeting with 18–24-year-old females and
males and an adult adviser.
Development of short message services—no adolescent
involvement.
A total of 12 focus groups to validate SMS content each group
of participants evaluated 36–37 SMS (146 SMS in total), each
adolescent received a form to rate each SMS, ranging from
very bad (1 point) to very good (4 points).
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Table 1. Cont.

Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Haruna 2019
[32]

Three secondary
schools from

Dar es Salaam,
Tanzania

Quasi-
experimental
andomized

controlled trial
research
design

348 secondary school
participants (students) between
11 and 15 years of age
There were 193 boys
(55.5 per cent) and 155 girls
(44.5 per cent)

Paediatricians, sexual and reproductive
health specialists, sexual health teachers
from participating schools, computer,
information science specialists
(including the game designer, who is a
computer engineer), and the targeted
end-users themselves (secondary school
students in Dar es Salaam).

The evaluation of the effectiveness of iterations of the game
was done using adolescent sexual health literacy tests and
the validated Motivation, Attitude, Knowledge and
Engagement framework.
The whole process of game design, testing, evaluation, and
refinement were underpinned by the activity theory and
participatory design (PD) research.

Holiday
2020 [33]

Community,
American

southern states

Mixed
methods

Research phase:

• Six focus groups (5 teens
and 1 adult)

30 teens all together

• expert panel of six teens

Implementation phase:
recruited 431 teens and
enrolled 246 (57%) into the
project. Among them, 178 (72%)
completed all sessions.
14–18 years

Six adults in the focus groups
Parents / guardians

Six focus groups were held with both teens and
parents/guardians of teens.
A total of 48 months (4 years).

• The focus groups were designed to determine health
issues of concern for teens, their HIV and STI
prevention knowledge, attitudes regarding HIV and
STIs, their HIV and STI prevention sources of
information, what they thought teens should learn
during the intervention, and preferred characteristics
related to intervention delivery.

Based on the information from the focus groups and the
expert review panel, modifications were made to include
more interactive activities.

Hong 2010
[14]

China
Public middle
school/rural

Mixed
methods

10–14 years
Males & females
N = 102

Teachers = 15
Parents = 12

Program:

1. Need identification with CWG.
2. Designing the content and activity of the program.
3. Implementing the program.
4. Evaluating and critiquing the program.

Hubert 2021
[34]

Urban
communities in

the states of
Mexico and

Morelos,

Mixed
methods

45 participants (23 women and
girls and 22 men and boys)
aged 12 to 19

E-learning: three exploratory workshops,
no exact number of participants.
Online chat: 21 including thematic and
academic experts, public officials,
members of civil society, and health
personnel involved in SRH for
adolescents.

Four focus groups (FGs) two FGs comprised adolescents
aged 12 to 14 and two comprised adolescents 15- to 19-years
old; each age group was divided by sex.
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Table 1. Cont.

Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Ivanova 2016
[35]

Latin America
(Bolivia,

Ecuador, and
Nicaragua) ru-

ral/community

Mixed
methods 9 adolescents 10–19 years

10 parents
3 heath care providers
3 friends of youth/health promoters
6 community leaders
3 country implementers
3 project leaders
3 consortium management

18 in-depth interviews and 21 focus group discussions with
stakeholders and beneficiaries.
Data were collected through key informant interviews (KIIs)
and focus group discussions (FGDs) with the key
stakeholders of CERCA–adolescents, parents, teachers,
community leaders, peer educators, health care providers,
project leaders at the country level, implementers at the
country level and the international consortium management
team

Jaworsky
2013 [19] Ontario, Canada Mixed

methods
18 youth (aged 16–28 years)
sexual health peer educators None stated

• Youth researchers conducted 17 semi-structured
interviews in person or by telephone.

• Participate in interviews to discuss peer education
programs and evaluation.

• Three experienced peer sexual health educators were
hired as youth researchers and trained to develop
literature reviews on peer sexual health education,
conduct interviews with youth peer educators, analyse
the interview data using qualitative data analysis
software, write abstracts, present at conferences, and
participate in manuscript development.

The youth researchers conducted 17 semi-structured
interviews in person or by telephone. One interview
involved two interviewees from the same organization, for a
total of 18 interview participants.

Jones 2012
[36]

School rural,
Kabarole

District, western
Uganda

Mixed
methods

51 students (25F/26M)
(age 13 to 18, average 15.6
years), 24 from School A and 27
from School B

School administrators and staff

Focus group discussions including students and teachers
from two secondary schools in a rural district of western
Uganda.
Semi-structured focus groups and interviews and through
meeting artefacts, including notes, flip charts, lesson plans
and observations.
A total of almost 25 h were recorded and transcribed.
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Table 1. Cont.

Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Lofton 2020
[37]

Community,
sub-Saharan

Africa

Mixed
methods

24 youth, ages 13–17 (12 males
and 12 females)

Two adult facilitators per photovoice
session, 12 in total

Youth used a systematic action planning process to develop
action plans.

• Eight 2-hr sessions (16 hr of group activities plus the
hours each pair devoted to taking pictures).

First, the youth selected the photographs that they deemed
most pertinent to the discussion. Then they contextualized
the photographs through their discussions.
Finally, the youth codified their ideas through the pile sorting
activity, which allowed them to identify themes and rank
these in terms of priorities. They then used a systematic
action planning process, described in Results section, to
develop an action plan for each prioritized theme.
Youth also had to identify the target for their solution,
specifically which stakeholders in the community will help
them carry out the plan.

Marinkovich
2014 [38] Kisumu, Kenya Mixed

methods
40 adolescents (13–17 years)
Living with HIV Co-researchers/peer leaders

Participant-generated data was collected in the form of
interviews and focus groups. Interviews and focus groups
were voice-recorded, transcribed and when necessary,
translated. The research team interviewed 40 participants
through three individual interviews and seven focus groups.

Markus 2012
[20]

Wind River
Wyoming, USA

Wind River
UNITY group

Mixed
methods

6 co-researchers 18- and
19-year-old AI/IN Wyoming Health Council

Designing the content and activity of the program.
In the photovoice project, the model provided a way for the
participants to think about their project in terms of its
potential to empower them, as individuals, to help them
develop and sustain healthy relationships, and, in turn, to
advocate for themselves in their communities, institutions,
and even in society at large.
Aided in analysis of each co-researchers photovoice stories.

Newby 2017
[21]

UK
Urban/school

Mixed
methods

10 young people aged 11 to 16
years (making the YPPB)
13- to 19-year-old
N = 24

Two health psychologists:
A public health consultant
A project manager
12 professionals from a variety of
services

• Youth groups met weekly;
• Two attended monthly project steering group meetings;
• Focus groups were asked about perceived barriers and

facilitators to using sexual health services. This
contributed evidence to the need’s assessment.
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Table 1. Cont.

Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Nolan 2020
[40]

Community,
urban Kigali,
peri-urban

Ruhango, and
peri-urban

Butare
Rwanda

Cluster
randomized

controlled trial

Design aspect
N = 600
Control trial:
100 students per school, for a
total of 6000 students in the
study.

Parents
Teachers
Community leaders, including some
religious leaders
Health care providers
Control trial:
60 schools in 8 districts in Rwanda

The first phase, conducted from 2016 to 2019.
Design Research

- Three rounds of initial design research through
interviews and small-group discussions with 212 youth.

- Typically ranged from 45 to 60 min.

The interactive format of each session included activities
such as roleplay, crafting, and card sorting.
Prototyping: Youth Having users (adolescents) react to a
tangible idea in the form of a prototype, rather than abstract
concept.

• Included 31 girls aged 10–23 and 5 boys aged 15–17.
• Nine prototypes were tested.
• Through 42 semi-structured interviews, 23 small group

discussions and a co-design workshop, we engaged 63
providers, 4 youth coordinators, 12 boys, and 33 girls.

• Youth, parents, and healthcare providers gave feedback
via interviews and small group discussions on these
first-round prototypes.

Product Development and User Testing

• 237 users (85 boys, 87 girls, 23 parents or school
administrators, and 51 pharmacists) in testing the
emerging products through a combination of individual
interviews and small group discussions and developed
a plan for implementing the products in schools and
pharmacies.
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Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Patchen 2020
[22]

District of
Columbia (DC)

and
Birmingham,

Alabama (AL)

Mixed
methods

African American
Males and females aged 15–21
N = 86
6 individuals, 3 males and 3
females
26 youths participated in
usability testing,
54 individuals
23 from AL and 31 from DC
participated in focus groups

Gaming experts with graduate and
undergraduate degrees programmed the
game with assistance from graphic
artists, script writers, and audio/visual
specialists.

Initial design and features of the game were driven by four
meetings with the youth advisory board, where the initial
game prototype—an initial version of the game—was
developed and refined based on feedback obtained after each
meeting. The advisory board then played the prototype for at
least an hour and provided feedback on content, artwork,
and design, minigames, dialogue, and entertainment value.
All participants tested the game prototype and completed the
system usability scale (SUS). Possible scores range from 0
(not usable) to 100 (perfectly usable).
Focus groups with participants to guide additional
development, to the game.

Pensak 2020
[23]

USA
(Connecticut)
urban/school

Mixed
methods

Phase 1: 15 adolescents
Phase 2: 24 participants of 15-
to 17-year-old

Parents (of adolescents involved)

Phase 1: Focus group sessions to identify key themes and
specific domains of impact
Phase: 2

- Played the video game weekly for 6 weeks;
- 12-week follow-up.
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Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Shahmanesh
2021 [24]

Community,
rural south

Africa
uMkhanyakude
district of KZN
waZulu-Natal

(KZN).

Mixed
methods 18–30 years Two teams of four social science

researchers

Between March 2018 and September 2019
Leadership training:

• Participants underwent training which covered, youth
development, HIV and sexual health information, HIV
counselling and testing course, confidentiality, ethics,
and research methods.

Participatory Workshop to Develop the Logic Model for the
Theory of Change:

• Participants were divided into seven mixed gender
small groups of6–11 individuals according to the
proximity of their areas of residence.

• Critically engage with and brainstorm practical
approaches (through a medium of their choosing, e.g.,
role play, pictures, or story telling) to mitigate the
particular drivers of HIV and poor engagement with
HIV care that the vignette signified.

A third participatory workshop was conducted to discuss
and rank the challenges to implementation and refine the
intervention and ToC.

Shegog 2017
[39]

USA (American
Indian/Alaska

Native (AI/AN))
rural/school

Mixed
methods

Phase 1:
AI/AN Youth (n = 80) ages
9–16 years
Phase 3:
AI/AN Youth (n = 45) ages
11–15 years

Parents
Health educators
Health care providers
Community members
adult stakeholders (n = 27)

Phase 1: Gain their perspectives on needed adaptations of of
IYG-Tech.
Phase 3: Usability testing of NATIVE-IYG tech.

Simuyaba
2021 [25]

Community
rural, Zambia

Mixed
methods

230 adolescents and young
people
15–24 years

21 adults
Adults (parents/guardians)
community gate keepers and health
committee members

Data were collected through focus group discussions,
in-depth interviews, and observations.
Between November 2018 and March 2019:

• 10 focus group discussions (FGDs), 11 in-depth
interviews (IDIs) and observations.

within FGDs and IDIs were participatory activities, including
community mapping, concept mapping and ranking.
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Study Name Country/Setting Study Design Participants and Sample Size Other Stakeholders Co-Designing Activities

Wood 2016
[26]

Schools, south
Africa

Mixed
methods 24–11 graders (14F/10M) Researcher from community

Data were generated through two purposive discussions
with the participants.
Discussions with the participants, led by a young researcher
from their community rather than by (researchers), to
encourage openness and honesty.
The peer educator participants also decided to gather data
from other youth in the school by means of short open-ended
questionnaires.
Individual interviews were taped and transcribed verbatim,
and the peer educators synthesised the data they gathered by
means of the questionnaires into narratives.

Zaleski 2015
[27]

USA (Illinois)
Rural/community

Mixed-
methods

Twenty youth leaders
84 interviewees, 16–22 years not mentioned

Conducted four one-on-one interviews with their Chicago
peers for a total of 80 individual interviews.
Youth leaders created and disseminated surveys of their
personal networks, including schools and colleges, and
ICAH disseminated to national networks, including
partnering organizations, movement building organizations,
and school systems across the country that ICAH works with
(convenience sample).
Youth leaders participated in 1 in person focus group,
facilitated by the youth education coordinator, which focused
on connecting the online comfort-assessment survey to
positive sexual decision-making among youths.
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The studies were based in a range of different settings. Approximately half (n = 16) of
the studies were conducted in high-income countries (HIC) [5,13,15,17–23,27–30,33,39], and
the other half (n = 14) was conducted in low- and middle-income countries (LMIC) [14,16,24–
26,31,32,34–38,40,41]. There were nine from the USA [13,20,22,23,27,29,30,33,39], three studies
from Australia [5,15,17], two each from Canada [18,19], and South Africa [24,26], one each
from China [14], Kenya [38], Mexico [34], Peru [31], Rwanda [40], Tanzania [32], Thailand [41],
The Netherlands [28], the UK [21], Uganda [36], and Zambia [25]. There were three multi-
country studies (South Africa and Lesotho) [16], (Bolivia, Ecuador, Nicaragua) [35], and
sub-Saharan Africa [37].

Of those studies that defined settings, 12 studies based in an urban setting [15,18,
19,21,23,28,30,32–34,40,41], with six of those conducted in schools [21,23,28,32,33,41] and
six in community [15,18,19,30,34,40], as well as 12 studies in rural settings [13,14,16,17,24,
25,27,31,35–37,39], with four of those based in schools [14,17,36,39] and eight in commu-
nity [13,16,24,25,27,31,35,37].

Sample sizes ranged from 9 to 2643 participants. Of all the included studies, 2 were
experimental studies [13,32], 23 were observational or qualitative [14,16,18–26,29–31,33–41],
and 5 were mixed methods [5,15,17,27,28].

Participatory action research (PAR) framework: We used the PAR framework to assess
the studies and synthesize the data. The adolescents were involved in the planning and
action stages of the implementation, through various co-designing ways. Some used one
method and others used a combination of co-designed workshops, focus group discussions,
semi-structured interviews, in-depth interviews, photovoice sessions, and youth advisory
committees or youth working groups/youth club meetings. The PAR framework for co-
designing was used for preparing intervention programs for abortion [15], sex education
material [16,21,23,27,28,31,32,41], contraception [17,40], risky sexual behaviour leading to
STI/HIV [14,18,20,22,24,25,29,33,37–39], adolescent pregnancy [30,34,35], preconception
health [5], and peer education program [19,26,36]. Each of the included studies was
assessed to understand the stages of PAR incorporated in co-designing SRH interventions
for adolescents.

Planning: Studies have reported several different ways of involving adolescents in the
planning phase. A study reported that the youth leadership council involved preparing and
submitting the proposal to fund the research, identifying the target population, developing
the study design, and disseminating the study findings [29]. Another study, through a
series of workshops, involved youth in brainstorming ideas for intervention content and
design and developed rapid prototypes alongside the design team [13]. Adolescents were
also utilised in developing SRH education and HIV/AIDS prevention curriculum [41] and
provided insight into what they would like to gain from the intervention [19,24,38].

Action: Action involves adolescents co-designing the pilot testing and actual imple-
mentation. The studies involved adolescents in one-on-one semi-structured interviews
to gain an in-depth understanding of the adolescent experience and care trajectories [15]
and explore the range of issues connected to how pupils experienced sexuality education
at school [28]. Additionally, they built advisory groups to consult on how best to engage
with the broader community for a successful project, address culturally-sensitive issues,
and adapt the intervention [13,30]. They also shared their knowledge on HIV and STI
prevention, attitudes regarding HIV and STIs, and self-stigma. Adolescents feel fear, as
well as alone, and some are in denial about their status [19,33,38]. On the other hand,
adolescents were involved in the implementation phase of a few studies, where they fa-
cilitated the condom-mapping workshops, prototype testing, and supplied feedback on
improvements [22,24,25,31–34,39,40].

Observation: Only one study reported involving the youth leadership council in
disseminating the study findings [29].

Reflection: No studies involved adolescents in the reflection stages.
Barriers: Twenty-one studies identified barriers to co-designing SRH interventions, in-

cluding adolescents confidentiality concerns regarding the sharing of their personal informa-
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tion [21,34], cultural taboos, culturally appropriate communications [5,14,16,20,22,27,35,37],
stereotyping adolescence, and making assumptions or judgments [26,28]. Additional barri-
ers were voiced to potentially negative community reactions [39] and access to health care
professionals and information [31,35,36]. Barriers regarding external factors included fear
due to parents being undocumented immigrants [23], lack of safe space, poor transport,
and misinformation from caregivers [18,19,24,33,40].

Facilitators: Twenty-two studies identified facilitators to co-designing, including cul-
tural adaptation [16,30,39], culturally relevant content [20,23], a reliable, professional, and
friendly tone of researchers [31,36], and a safe atmosphere [24,28,32]. Furthermore, peer
navigators were seen as facilitators of co-designing as adolescents were more comfortable
sharing SRH issues, such as condom use, with their peers rather than adults. Additional
facilitators identified include reliable content [31,32], adolescents feeling as though their
involvement was effective in addressing critical problems [32], and a continuous feedback
loop with community inputs [33]. Four studies found that using technological devices was
useful to overcome the barriers of remoteness and poor transport and effective use of tech-
nologies in remote areas [34,35,40]. Further facilitators were identified as engaging youth
as critical informants [5,18,19,25,26,37,41], and interventions that support school policy,
values, standards, and behavioural expectations facilitated co-design partnerships [14,41].

Effectiveness of co-designing of SRH interventions: The studies did not report on
the effectiveness of co-designing of SRH interventions with adolescents; therefore, meta-
analysis was not performed.

4. Discussion

This review aimed to understand adolescents’ participation in PAR for co-designed
ASRH interventions. The studies included in this review collectively indicate the benefits
of co-designing ASRH interventions and different ways adolescents can be involved. Fol-
lowing the PAR framework, adolescents were engaged in developing SRH interventions
through the planning and action stages. During the planning aspects of the interventions,
adolescents were involved in preparing and submitting the proposal [13,29]. This informa-
tion was provided by adolescents’ involvement in youth leadership groups and workshops,
which aided the design team in the rapid development of the intervention [13,29].

The information and insight provided by the adolescents allow the primary research to
gain an improved understanding of their current knowledge on SRH topics and what they
want to gain from the intervention [19,24,38,41]. Throughout the action stages, adolescents
were involved in trialing, collecting data, questioning fellow adolescents, and other pilot
testing interventions. Adolescent-led, semi-structured, one-on-one interviews, group
discussions, and advisory groups were used to explore a range of SRH issues and consult
on how best to engage with the broader community for a successful project to address
culturally-sensitive issues [13,28,30]. Through the implementation and troubleshooting
of the interventions, adolescents were able to supply feedback and improvements to
adapt to the intervention [24,25,31–34,39,40]. Only one study planned on involving the
adolescent in the observation stage, through a youth leadership council that was involved
in disseminating the study findings, although this stage of the intervention had not yet
occurred at the time of publication [29]. However, no studies involved or mentioned the
future involvement of adolescents during the reflection stages.

Although the age groups, number of participants, and setting of the studies were
identified, there was no difference in the extent to which adolescents were involved between
the study characteristics. The only identified difference was that smaller participation
groups allowed for slightly more detail in their explanations of their current knowledge
on ASRH and what knowledge they wanted to gain [19,24,38,41]. Although these findings
indicate that adolescents can be successfully involved in the planning and action stages
of the PAR framework, the collective theme of the included studies concluded that with
the development of a SRH intervention and a greater understanding of local perspectives,
adolescents play a vital role in co-designing ASRH interventions.
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Furthermore, this review identified many barriers and facilitators to co-designing
ASRH interventions. Barriers stemming from cultural and social influences, judgment, and
taboos were highlighted throughout the studies [16,20,23,30,39]. However, the physical
barriers, relating to remote communities and poor transport, identified in some studies
were directly identified by other studies and used technology to connect and overcome
geographical and transportation limitations [18,19,24,33–35,40]. An overarching facilita-
tor of the studies was that the research was conducted in a friendly and professional
manner, as well as to remind the adolescents that they are in a safe environment at all
times [24,28,31,32,36]. This review provided a broad insight into the barriers and facilitators
associated with co-designing ASRH intervention during the planning and action stages of
the PAR framework, which can be used to inform future research.

Another objective of this review was to assess the effectiveness of co-designing on
adolescents’ SRH outcomes. However, as the identified studies did not report on the
effectiveness of co-designing ASRH interventions, this objective could not be met.

To the best of our ability, we believe that this review is thorough, regarding adolescents’
involvement in PAR for co-designed ASRH interventions. We believe we have included all
possible published studies, concerning the topic, as we have conducted extensive literature
searching on multiple databases and grey literature sites, as well as title searching of
included studies. Potential biases were not identified, and no quality assessment was
performed on these studies, as it was a scoping review. To identify potential bias, an
investigation should occur to see if the author and/or primary researcher of each study have
the potential of personal gain for the success of the intervention. No previous systematic
reviews exist, concerning PAR for co-designed ASRH interventions; therefore, we could
not determine whether there are any discrepancies within the findings and if they agree or
disagree with previous reviews.

5. Conclusions

This review aimed to understand adolescents’ participation in PAR for co-designed
ASRH interventions, including the barriers and facilitators, and assess the effectiveness of
co-designing on adolescents’ SRH outcomes.

The collective theme of the included studies concluded that with the development of
a SRH intervention, as well as a greater understanding of local perspectives, adolescents
play a vital role in co-designing ASRH interventions.

As there is no current systematic review on this topic, it is suggested that the barriers
and facilitators, verbalised by the adolescents, be accommodated in future research to
improve the effectiveness of the interventions. Future studies should also involve adoles-
cents in these interventions’ observation and reflection aspects, in order to complete the
PAR cycle. Furthermore, future systematic reviews should assess the outcomes of these
designed interventions documented to assess their effectiveness.
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