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Background: Approximately one in four adolescents in Sub-Saharan Africa
experiences significantly elevated symptoms of anxiety and depression. Those
living in resource-constrained communities face heightened risks due to acute
distress, trauma, and less responsive health care services. Boikoetliso Ba Boko
(meaning ‘exercising the mind’) is an intervention prototype designed for
adolescents and young people experiencing common mental health conditions.
Methods: The prototype aims to implement a youth-centred community mental
health intervention, through collaboration with existing public health systems
and community resources. It seeks to enhance access to mental health
support for adolescents and young people in Soweto, South Africa, by
creating a dynamic and engaging therapeutic environment for those dealing
with anxiety, depression, and suicidal ideation. This protocol outlines how we
will evaluate the feasibility, acceptability, and implementation process of the
prototype mental health intervention. We will enrol 200 at-risk adolescents
and young people, aged 14-24 years, who will serve as their own controls,
into the intervention and collect assessment and process evaluation data using
mixed methods.

Discussion: This study aims to provide a comprehensive understanding of how
the Boikoetliso Ba Boko adolescent mental health prototype can be effectively
evaluated and scaled up in resource-constrained communities. The findings
will inform the development of a Phase Il randomized controlled trial protocol
to assess the prototype's efficacy.

Ethics: Ethical approval was granted by the Human Ethics Research
Committee of the University of the Witwatersrand (M231045 MED23-09-040).
Boikoetliso Ba Boko is registered with the Pan African Clinical Trial Registry
(PACTR202409702283764).
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Introduction

We have the largest generation of young people in history, with
1.8 billion individuals aged 10-24 years, comprising 40% of the
global population (1). Adolescence is a critical developmental
period for physical growth and brain development (2), as well as
the formation of social capital, defined as the support, trust, and
resources available through interpersonal relationships and
community networks (3). Mental disorders are increasingly
prevalent among adolescents (4), with over 70% of mental
disorders onset before age 25, and more than half of young
people experiencing at least one episode of mental ill-health by
this age (5). Additionally, up to one-third of suicide attempts
occur among adolescents (6). Despite this, adequate management
and treatment services are often lacking in public health systems
to effectively address adolescent mental health needs (7, 8). In
this context, community-based resources, such as peer networks,
schools, and local organizations, can be sources of social capital,
offering accessible and context-specific support for adolescents
experiencing mental health challenges.

In Sub-Saharan Africa depression and anxiety are the most
common mental health conditions, affecting 27% and 30% of
adolescents, respectively (9). Young people in resource-
constrained communities face increased risks due to poverty,
exposure to trauma, and social dysfunction, evidenced by
persistent difficulties in engaging with expected social roles and
relationships, such as those with family, peers, or school (10-12).
These challenges can inhibit service engagement (13-15), and
stigma further prevents adolescents from seeking help, even in
times of significant distress (16-19). Given that symptoms
typically emerge around age 15 and mental health disorders
show a median persistence rate of 80%, there is an urgent need
for accessible, context-sensitive interventions (20, 21). In Sub-
have the

potential to reduce barriers to care, address stigma, and

Saharan Africa, community-based interventions
strengthen adolescent mental health support systems (22).

While recognition of mental health needs is increasing, the
health

inadequate, particularly in low- and middle-income countries,

global mental response for adolescents remains
where the treatment gap exceeds 75% in some settings, including
South Africa (23). Adolescents face a critical developmental
window during which unaddressed mental health issues can
negatively affect educational, social, and economic trajectories.
Despite growing evidence that social support and connectedness
are protective factors, interventions that strengthen adolescents’
existing community structures remain underdeveloped and
underutilized (22). Community-based interventions, such as the
Friendship Bench intervention in Zimbabwe, demonstrate that
scalable, low-cost mental health care is achievable in a resource-
constrained setting (24). A youth-focused adaptation of the
program, the Youth Friendship Bench (YouFB), delivered by
trained lay health workers, has shown compelling results, with
participants experiencing more than a threefold reduction in
depression symptoms, a fourfold reduction in anxiety symptoms,
and a fivefold decrease in suicidal thoughts compared to those

receiving standard care after a six-month follow-up (25-27).
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advocates for the expansion of accessible, youth-centred,
community-based services that are integrated into existing health
systems and grounded in evidence-based practice (5). In response
to this call, this paper presents the feasibility and acceptability
protocol for Boikoetliso Ba Boko (B’), meaning ‘exercising the
mind’ in Setswana, a context-specific intervention designed for
adolescents at risk of anxiety, depression, and suicidal ideation.
We hypothesize that B® offers a pragmatic, scalable, and
accessible solution that is youth-centred and aligned with the
structural and social realities of resource-constrained settings. By
adapting and implementing interventions like B>, we not only
address a pressing public health gap but also strengthen support
systems for adolescents and young people, contributing to their

long-term mental health, development, and well-being.

Methods
Study design and setting

B® is a Phase I intervention study of a youth-centred
community mental health intervention conducted over 18
months. A mixed-method approach will evaluate B>, combining
quantitative data from mental health assessments, process fidelity,
and cost analysis with qualitative process evaluation data on
feasibility and acceptability. In this study, feasibility refers to
whether the intervention is successfully implemented within the
specific setting, while acceptability focuses on how well the
adolescent target population and other stakeholders (for example,
caregivers, schools, or healthcare providers) accept and engage
with the intervention. This study will be housed at the
Developmental Pathways for Health Research Unit, located
within Africa’s largest hospital in Soweto, which has 35 years of
experience in research and collaboration with the Soweto
community. Soweto is an urban-poor area of the City of
Johannesburg, covering 200 km” with over 1.3 million people
(6,400/km2), of which an estimated 450 000 are adolescents and
young people (28). This study aims to identify and address
specific needs, preferences, and barriers unique to this
population, ensuring the intervention resonates with their lived

experiences, is culturally appropriate, and contextually relevant.

Study sample, recruitment, and eligibility
Criteria

We aim to enrol 200 adolescents (14-19 years) or young adults
(20-24 years). Recruitment will be monitored closely, and where
feasible, efforts will be made to maintain balance across age
groups. However, achieving exact balance is not a formal
requirement of the study design, and recruitment will proceed
pragmatically within the target population. Participants will be
recruited through established referral pathways from screening
programs in Soweto that identify individuals at risk for
depression, anxiety, or suicidal

ideation using recognized
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screening tools: the Patient Health Questionnaire-9 (29), and
Generalized Anxiety Disorder-7 (30) that are commonly used in
this context (31). All referrals will be assessed by a social worker
for eligibility. Eligible participants must: (i) reside in Soweto, (ii)
be aged 14-24, (iii) score at risk for depression, anxiety, or
suicidal thoughts on screening tools, and (iv) have a primary
caregiver residing in the same household (for those under 18)
who consents to their participation. Exclusions will apply to
individuals with severe intellectual disabilities or communication
difficulties, or those outside the age range. The inclusion and
exclusion criteria can be found in Table 1 below.

Ethics

The B prototype has ethical approval from the Human Ethics
Research Committee of the University of the Witwatersrand
(M231045 MED23-09-040) and is registered with the Pan
African Clinical Trial Registry (PACTR202409702283764). Data
collection will adhere to South African government legislation
(POPIA) (32), and the study methods follow StaRI and SPIRIT
guidelines for transparent reporting (33). Participants will

TABLE 1 Inclusion and exclusion criteria.

Category Criteria

Assess

Inclusion Adolescents/youth | Defined age range of | Self-report with
aged 14-24 years participants confirmation via ID,
birth certificate, or
caregiver report
Living in Soweto Residence within Self-report and/or
Soweto, local address
Johannesburg verification
Primary caregiver of | Caregiver resides in | Self-report from both
adolescent is same dwelling and | caregiver and
resident in the same | has primary adolescent
household caregiving
responsibilities
Scored at risk of Positive screen on GAD-7 (30) score
probable depression | recognized >10;
and/or anxiety and/ | screening tools PHQ-9 (29) score
or suicide ideation >10;
on screening tools The ‘at risk’ category
reflects moderate
symptoms reported in
the past 2 weeks,
consistent with prior
studies using these
tools to signal
probable caseness
(29-31)
Exclusion Severe intellectual Participants scoring | WHO functional

disability or
communication
difficulties: The
inability to provide
informed consent or
meaningfully
participate in
assessments due to
cognitive or
communicative
impairments

above defined
thresholds on
cognitive
understanding or
communication
domains will be
excluded
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impairments
questionnaire (36);
WHO disability
assessment schedule
2.0 (71)
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provide assent or consent based on age: those 18 and older will
give written consent, while those under 18 will require consent
from a primary caregiver and their own written assent.
Participants will be assured that their information will remain
confidential, though complete anonymity cannot be guaranteed
due to the in-person nature of the intervention prototype. All
investigators are legally obligated to report suspected child abuse
or neglect as per the Children’s Act 38 of 2005 (34).

Given that participants are at risk for depression, anxiety, and
suicidal ideation, specific guidelines will mitigate potential harm.
A distress protocol will be implemented to address any concerns
that arise during data collection or intervention sessions. The
intervention team will be trained in these procedures, with
regular supervision and continued training to ensure adherence.
If a participant shows signs of significant distress, the session will
be paused, and the participant will be given time and space to
recover. The concern will be reported immediately to the study’s
social worker, who will conduct a preliminary assessment to
determine the level of severity and urgency. For urgent cases
requiring further clinical input, the social worker will consult the
supervising psychologist. Referrals will be made promptly for
participants requiring more specialized care, and they will be
through the
healthcare professionals or longer-term services.

supported process of accessing appropriate

All incidents will be recorded and reviewed by the supervising
psychologist within 24 hours. The intervention team will follow up
to ensure that referrals are acted upon and that participants are
receiving appropriate support. A risk register will be maintained
throughout the study and reviewed regularly by the intervention
team under the supervision of the social worker and
psychologist. This will document emerging risks, including
participant distress, recruitment challenges, or operational issues,
and inform any necessary protocol adaptations to ensure the

study’s integrity and feasibility.

Prototype development

For our B’ prototype, we utilized the Global Youth Mental
Health framework as the foundation for implementing youth
1) (35). This
approach ensures that all intervention components are based on

mental healthcare interventions (see Figure
efficacy evidence and can provide rapid support to young people,
with longer-term referrals to psychiatry, psychology, and social
services as needed. In line with the Global Youth Mental Health
framework (35), we emphasized three key principles: (i)
affordability for sustainable integration into community settings
across South Africa, (ii) an appealing physical structure to
encourage attendance, and (iii) adequate staffing aligned with the
current health service model.

A Community Advisory Group, consisting of local leaders,
community members, caregivers, and health workers, was
established to assess the need for youth mental health
interventions and identify barriers and facilitators through
Additionally,
Advisory Group co-developed the pathways to impact model for

regular community meetings. an Adolescent
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FIGURE 1
Conceptual model for Boikoetliso Ba Boko (B®) prototype.
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peer support and counselling

when necessary
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manage suicide risk

the prototype (see Figure 2), contributing to decisions on delivery
format, language, and relevant psychosocial norms and needs.
Engaging the target population and community early in the
process will help to build trust and a sense of co-ownership,
which will be essential for the successful and sustainable
implementation of the intervention. This engagement will
continue throughout the implementation phase to ensure the
intervention remains contextually grounded and responsive to
local needs. Ongoing community engagement will support
continuous adaption and refinement. To further enhance uptake
and impact, we will actively foster relationships with youth-
serving community organizations and local health services, using
these platforms to raise awareness and strengthen community-
based support networks.

Intervention package

A working group of public health researchers and a community
psychologist developed the intervention based on implementation
science best practices and insights from the Advisory Groups.
WHO Problem Management Plus (PM+) has been identified as
an effective intervention for youth mental health and will serve

Frontiers in Child and Adolescent Psychiatry

as the foundation of the prototype (36). PM+ is a low-intensity,
scalable intervention designed for individuals in resource-
constrained communities affected by adversity. It is delivered by
non-mental health specialists and involves problem-management
counselling along with selected behavioural strategies. The
intervention also encourages the involvement of family members
and aims to address social support challenges. PM+ emphasises
‘problem management’ rather than ‘problem-solving counselling’,
recognizing that young people in these settings often face
numerous issues, such as community violence or chronic
poverty, that may be difficult to solve or beyond their control
(37, 38). The efficacy and flexibility of the PM+ intervention in
addressing mental health issues across various contexts and
demographics have been well-documented (39-48). In Pakistan,
PM+ demonstrated a significant reduction in anxiety and
depression by approximately 30% (45, 46) and in Kenya, it
showed significant effects on psychological distress (43, 48).
identified

ingredients’ for effectively treating and preventing anxiety and

Wellcome Trust’s Active Commission ‘active

depression in young people based on their known efficacy and
effectiveness (49). PM+ includes many components recognized as
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FIGURE 2
Logic model for Boikoetliso Ba Boko (B®) prototype
‘active ingredients’, including collaborative goal setting, problem  constrained settings. B’ is grounded in the theory that

solving, psychoeducation, and peer support. However, a
significant gap in PM+ was noted, particularly regarding the
focus on body and brain functions. To address this gap, ‘Brain
Gym’ activities were integrated into the intervention. This
approach, created by Paul and Gail Dennison, uses physical
activity and exercises to enhance focus, concentration, memory,
and emotional balance by stimulating neural connections (50).
‘Brain Gym’ movement and coordination activities have been
shown to reduce anxiety (51, 52), prevent and treat depression
(53, 54), improve sleep quality (55), and enhance general well-
being (56, 57). Also, Virtual Reality (VR) has emerged as an
innovative tool for supporting individuals with various mental
health problems and is particularly appealing to adolescents and
young people. VR can improve treatment outcomes through
skills training and mindfulness practices, increase access to
mental health care by reaching more people and reducing
treatment costs, and enhance overall mental well-being across

different communities (58-60).

Program theory

Implementing interventions with an existing evidence base in
new contexts can be more efficient and scalable than developing
entirely new interventions (61). The updated Medical Research
Council (MRC) and the National Institute for Health Research
framework emphasizes the importance of articulating and
integrating program theory throughout the development and
evaluation of complex interventions (62, 63). The B® prototype
integrates cognitive-behavioural, social, and physical mechanisms
to address adolescent mental health challenges in resource-

Frontiers in Child and Adolescent Psychiatry

psychological distress among adolescents can be reduced through
the enhancement of problem management skills, emotional
regulation, physical self-regulation, and social connectedness.
These mechanisms are activated through three evidence-based
components: PM+, a low-intensity, scalable WHO-developed
intervention that enhances coping through structured problem
management, behavioural activation, and support mobilization
(36, 39-48); ‘Brain Gym’, a set of movement-based exercises
aimed at improving cognitive and emotional functioning,
reducing anxiety and depression, and promoting overall well-
being through physical self-regulation (50-57); and Virtual
Reality (VR), which delivers
movement activities in an immersive, engaging format to support

mindfulness, relaxation, and
emotional regulation and reduce psychological distress (58-60).
B’ consists of a 9-week program, combining PM+, ‘Brain Gym’
exercises, and VR activities to create a holistic, engaging, and less
stigmatized environment. Each week, participants will rotate
through four stations (Talk, Think, Feel, and Move), designed to
sequentially build skills
management, and physical grounding. Sessions range from 85 to

in emotional regulation, problem
130 min and are delivered on weekdays and weekends to ensure
accessibility (see Figure 3). Talk, Think, Feel, and Move are
designed to activate a set of interrelated mechanisms of change.
At the cognitive level, the intervention promotes improved
problem appraisal, goal setting, and behavioural activation.
Emotionally, it supports the regulation of affect through
mindfulness practices and physical movement. At the social level,
it aims to strengthen support networks through structured peer

interactions and engagement with community resources. Finally,
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FIGURE 3
Weekly sessions at Boikoetliso Ba Boko (B®) prototype.
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e Play virtual reality
games

* Move with music and
rhythm

oJH

Post-

assessment

on a physical level, the intervention helps regulate physiological
arousal and somatic symptoms through movement-based and
embodied experiences. These mechanisms are expected to
produce outcomes such as reduced emotional distress, improved
coping, and increased mental health literacy, which in turn
contribute to enhanced

longer-term  outcomes, including

resilience, sustained well-being, and reduced incidence of

common mental health conditions.

Physical structure

We designed a two-level building with four rooms, made from
shipping containers, featuring built-in electrics, lighting, and air-
conditioning (see Figure 4). This ‘plug-and-play’ concept allows
for quick, affordable assembly and easy transport. The structure
is intended to be integrated into existing community-based
spaces across South Africa called Youth Safe Hubs, which offer
holistic services and programs to support the social and
economic development of young people (64).

Staff

To deliver the intervention, a social worker and five certified
(national qualification certificate) community health workers
(CHWs) will be required. Recruitment of staff will be guided
by minimum baseline criteria, including a relevant
qualification, at least two years’ experience working with the
target population or in a related field, and demonstrated
strong interpersonal and reflective practice skills. A 4-week
training program, including in-field practice, would be the
minimum time required for a psychologist to equip the team
to deliver the intervention as outlined in the competency

matrix (see Table 2). The team will be trained in an overview

Frontiers in Child and Adolescent Psychiatry

of mental health issues, the tenets of the intervention package
and activities, distress protocols, self-care practices, and
psychological first aid principles. At the end of training, the
intervention team will undergo a structured assessment
involving observed role-play and reflective discussion to
ensure readiness to deliver the intervention. To support the
CHWs and social worker, standard operating procedures will
ensure uniform delivery of intervention modules. Fidelity to
the intervention model will be monitored through regular
structured observations using a fidelity checklist, ongoing
self-assessment, and monthly supervision by a psychologist.
Additional supervision will be available as needed. These
quality appraisal and support mechanisms are in place to
that the
and effectively.

ensure intervention is delivered consistently

Data collection

Participants will serve as their own controls, with the primary
outcome being the change in depression or anxiety status from
baseline to exit after the 9 sessions. Assuming a 20% reduction
in depression or anxiety (Cohen’s d=0.2), a sample size of 200
will provide 80% power. Data will be collected by the CHWs
using secure tablets and the REDCap data collection platform
will ensure real-time capturing, reporting and quality control
(65). This of the
intervention’s potential impact, helping to refine hypotheses for

study may provide early indications
the efficacy trial. It will also evaluate whether the assessment
are valid, reliable, and sensitive to this target
Table 3

implementation data to be collected.

measures

population and context. outlines the specific
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FIGURE 4
The Boikoetliso Ba Boko (B*) container.

Process evaluation

Following MRC guidance on process evaluation (61, 62), we
will assess implementation feasibility, mechanisms of impact, and
context. Implementation feasibility assessment will focus on what
is delivered and how, with compliance monitored via logs and
discussions, to determine whether recruitment, retention, and
implementation strategies are effective in this setting. Fidelity will
be evaluated through observations of CHWs during one-on-one
sessions by the social worker, while intervention dose will be
tracked using diaries to record contact frequency and duration.
Process indicators, including recruitment and retention, and
indicators of program delivery will also be assessed. To
understand the intervention’s impact and how it meets the
mental health needs of adolescents and young people, the
acceptability of the intervention will be explored by focusing on
the participants’ experiences. In-depth interviews and focus
groups will be conducted with participants, caregivers, and the
CHWs delivering the intervention, asking questions based on the
seven component constructs of acceptability (66), as detailed in
Figure 5 below. In assessing the context, we will aim to identify

Frontiers in Child and Adolescent Psychiatry

factors that might act as barriers or facilitators to intervention
implementation or effects. These qualitative methods (interviews
and focus groups) will be used to further explore specific issues
of relevance, in terms of participants’ experiences of B key
issues facing participants and factors influencing implementation.

Data management and analysis

REDCap will be used for data management and storage to
ensure the confidentiality, security, and integrity of the data
collected (65). All information collected will remain confidential
and will be
Witwatersrand and the Developmental Pathways for Health
Research  Unit,
standards. Strict security measures including access controls,

stored securely at the University of the

meeting international security and safety
computer security, data encryption techniques, confidentiality
agreements, and staff training are in place. The results of the
research will be published and shared during scientific meetings,
as well as with policy and practice stakeholders. Any information

that identifies people will not be published or made public by the

frontiersin.org


https://doi.org/10.3389/frcha.2025.1569135
https://www.frontiersin.org/journals/child-and-adolescent-psychiatry
https://www.frontiersin.org/

Hart et al.

TABLE 2 Intervention team training in counselling skills.

Included in
by community health workers training
Active listening: N

Counselling skills that can be provided

Teaching CHWs to listen attentively without interrupting,

showing empathy, and understanding the participant’s

concerns and emotions.

Empathy and compassion: v
CHWs to approach participants with empathy,

understanding their emotional and social contexts, and

responding in a caring and non-judgmental manner.

Basic mental health support: v
Providing CHWs with the skills to recognize common

mental health issues, offer basic support, and know when

to refer clients to professional mental health services.

Motivational interviewing: v
Training CHWs in motivational interviewing techniques

can help them encourage behaviour change in areas like

smoking cessation, adherence to medication, and healthy

lifestyle choices.

Crisis intervention: v
CHWs can be equipped with skills to provide immediate

support in crises, such as family violence, substance abuse,

or suicidal ideation, and to refer to appropriate services.

HIV/AIDS Counselling: X
Given the high prevalence of HIV/AIDS in South Africa,

CHWs should be skilled in pre- and post-test counselling,

helping clients understand their HIV status, and providing

support for those living with HIV.

Health education and promotion: v
Training CHWs to effectively communicate health

information to improve health literacy.

Cultural competence: v
Ensuring that CHWs understand and respect the cultural

beliefs and practices of the communities they serve,

allowing them to deliver care that is culturally sensitive.
Problem-solving techniques: v
Helping CHWs learn how to guide clients through a

structured approach to solving personal or health-related

problems.

Referral skills: v
Training on how to recognise cases that need more

specialized care and effectively refer clients to appropriate

healthcare professionals or services.

Confidentiality and ethics: v
Emphasizing the importance of maintaining

confidentiality and adhering to ethical standards in all

interactions with participants.

Stress management: v
Teaching CHWs how to manage their stress and avoid

burnout, which is crucial given the challenging

environments in which they work.

researchers. All data will be presented as group data, rather than
individual data.

Descriptive statistics will be used to summarize markers of
feasibility, such as fidelity, dose, and reach. Variations between
participants in terms of factors such as fidelity and reach will be
analyzed at different points in time using detailed modelling. The
transcriptions of focus groups will be imported into MaxQDA
coding software, where independent, trained research assistants
will code, group, and review themes and sub-themes to identify
key findings that emerge over the course of the intervention. The
quantitative and qualitative analyses will not be used in isolation.
Rather, in-depth qualitative data from participants, caregivers,
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and the intervention team will be triangulated with quantitative
monitoring data documenting the delivery of intervention
components. Qualitative data will be analyzed thematically using
Braun and Clarke’s six-phase framework (67), allowing for both
inductive and deductive coding aligned with the study’s
objectives. To ensure robust triangulation, we will adopt a
convergent design by comparing themes across data sources and
identify
complementarity. This process will be guided by established

methods  to convergence,  divergence, and
triangulation protocols in qualitative research (68) and principles
for managing multiple qualitative data sources (69), thereby

enhancing the credibility and depth of the findings.

Economics

In resource-constrained settings, cost data is crucial for
understanding the feasibility of scaling up interventions (5). In
this study, cost data will be collected to determine the total cost
of designing, starting up, and implementing the prototype. This
will include direct costs such as staff time, training, materials,
facilities, and operational expenses, captured through financial
records and staff time sheets. While we acknowledge that there is
no universally accepted method for evaluating cost-effectiveness
in such contexts (70), the primary aim of this economic
component is to collate cost data that can inform future cost
evaluations and guide resource allocation. Rather than assessing
cost-effectiveness or economic feasibility directly, we will focus
on generating comprehensive cost information that could support
future analyses and decision-making around the scalability and
sustainability of the intervention.

Discussion

The development and implementation of B> offers a proactive
response to the mental health needs of adolescents and young
people, particularly in resource-constrained settings. By adapting
evidence-based interventions such as PM+ and integrating
innovative components like ‘Brain Gym’ activities and Virtual
Reality, the B’ prototype aims to provide a holistic and engaging
mental health intervention that is based in the community and
links to the existing public health system. Grounded in the
Global Youth Mental Health framework (35) and including the
Wellcome Trust’s Active Commission ‘active ingredients’ for
effectively treating and preventing anxiety and depression in
young people (49), the B prototype aligns with established best
practices, as well as ensures that the intervention is tailored to
the specific developmental and contextual needs of adolescents
and young people. The inclusion of evidence-based and
innovative components within the guidelines of recognized
frameworks enhances the credibility and potential impact of
B’ prototype.

A major strength of this study is our community-driven
approach, which involves both a Community Advisory Group
and an Adolescent Advisory Group. This collaboration ensures
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TABLE 3 Implementation data collection.

Measure

10.3389/frcha.2025.1569135

Assessment time point

Pre-assessment During intervention | Post-assessment
(Before session 1) | (Session 1-Session 8)  (After session 8)

Demography Sociodemographic questionnaire (date of birth; gender; v X X
language; relationship status; education; occupation;
household assets; food insecurity)
Medical Medical questionnaire (prior diagnosis of anxiety, v X N
depression, tuberculosis, epilepsy, HIV; on medication for
anxiety, depression, tuberculosis, epilepsy, HIV)
WHO functional Impairments Questionnaire (36) v X X
Blood pressure N X v
Daily functioning | WHO disability assessment schedule 2.0 (71) v X N
Tobacco, alcohol, | Tobacco use questionnaire (72); AUDIT-Questionnaire v X v
and drug use (73); drug use questionnaire
Stressful life events | Adverse childhood experiences questionnaire (74) v X v
Anxiety GAD-7 (30) v X v
Depression PHQ-9 (29) v X N
Self-efficacy Generalized self-efficacy scale (75) N X N
Social support Social support questionnaire v X v
Sleep Pittsburgh sleep quality index (76) v X v
Psychological well- | PSYCHLOPS (77) v v N
being
Suicide risk WHO thoughts of suicide questionnaire (36) v v v

After the

During the
intervention

intervention

Affective How the individual feels about
attitude =R

The perceived amount of
Burden effort to participate in B3

s ; The extent to which B3 aligns
Ethlcallty with the individual's values

How did that session feel for How would you describe your
you? experiences of B3?

Where did your mind go off to?

Are you facing any difficulties Did you face any barriers to
with coming to the sessions? completing B2 (e.g., scheduling,
Reasons given for dropout transportation, communication)?
What might you be able to doto | How well did B3 accommodate
start solving or reducing the your individual needs or
problem? preferences?

So now that you understand B3 Were the sessions (or activities)
a little more, is it something that | engaging and easy to
you would like to commit to? understand?

Opportumty What benefits, profits and

values must be given up to
costs participate in B3?

Did you face any difficulties or Were there any challenges you
obstacles that changed how you | faced in accessing B3?
could complete the action plan?

>
=
O

©

—

Q.
)

®)

@)
<

f The extent to which B3 is
Per(::elVGd perceived as likely to achieve
CUCIQIEIERS | its purpose

What can you do to try to Would you recommend B2 to
improve the areas that improved | others who are struggling with
/ not improved since starting B3? | mental health — why /why not?

The individual’s confidence to

Se|f_efﬁcacy perform the behaviour

required to participate in B3

i The extent to which the
— Interventlon individual understands B2 and
coherence how it works

How was that exercise for you How do you feel about
last week? How did you use it continuing the practices or skills
over the last week, if at all? you learned on your own?

FIGURE 5
Acceptability model for Boikoetliso Ba Boko (B®) prototype.

that the intervention is culturally relevant and addresses the unique
challenges faced by adolescents and young people. Furthermore,
the stigma and treatment gaps that persist in many communities
can be addressed by promoting awareness of mental health issues
and showcasing effective community-based interventions. The
promising evidence from prior adaptations of community-based
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interventions, including the YouFB in Zimbabwe (25-27),
reinforces the potential efficacy of the B> prototype in providing
mental health care to adolescents and young people experiencing
anxiety and depression, and suicidal ideation.

As a Phase I implementation study, we aim to monitor the
impact of the B> prototype rigorously and adaptively throughout
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its development and implementation. The combination of
qualitative and quantitative evaluation methods will provide a
comprehensive understanding of the intervention’s effectiveness
and feasibility. Additionally, this study will monitor the costs
associated with the intervention, which is particularly important
in resource-constrained settings. By collecting detailed cost data
on design, implementation, and delivery, we aim to inform
future assessments of economic feasibility and support decision-
making regarding the potential for scale-up in similar contexts.
The findings from this study will play a crucial role in
informing the development of a Phase II randomized controlled
trial protocol aimed at assessing the efficacy, scalability, and
sustainability of the B’ prototype. Insights gained from this
Phase I implementation study can be used to refine the
prototype based on participant feedback and data analysis,
highlighting how specific components contribute to its overall
effectiveness. This feasibility study will also identify potential
risks and barriers, ensuring that the larger efficacy trial is both
ethically and practically sound. By identifying practical and
logistical challenges, such as staffing, technology access, and
funding, early on, the study will help prevent costly mistakes in
the full-scale trial and allow for more efficient planning.
the
likelihood of securing funding approval and ethical clearance for

Demonstrating feasibility and acceptability increases
the larger trial, offering evidence of the intervention’s potential
for success. Ultimately, fostering long-term resilience and well-
being among adolescents and young people requires systemic
changes in mental health care, with interventions like the B?
prototype leading the way toward more inclusive and responsive

services in resource-constrained communities.

Ethics statement

Written informed consent was obtained from the individual(s)
for the publication of any potentially identifiable images or data
included in this article.

Author contributions

CH: Conceptualization, Methodology, Project administration,
Visualization, Writing - original draft, Writing - review &
editing. RD: Writing — original draft, Writing - review & editing.
LS: Writing — original draft, Writing — review & editing. SN:

References

1. Patton GC, Coffey C, Cappa C, Currie D, Riley L, Gore F, et al. Global patterns of
mortality in young people: a systematic analysis of the global burden of disease study
2016. Lancet. (2017) 390(10107):1380-412. doi: 10.1016/S0140-6736(09)60741-8

2. Norris SA, Frongillo EA, Black MM, Dong Y, Fall C, Lampl M, et al. Nutrition in
adolescent growth and development. Lancet. (2022) 399(10320):172-84. doi: 10.1016/
S0140-6736(21)01590-7

3. Venkatesan K, Prabakar S. Adolescents social capital and academic performance:
a comprehensive study on the mediating effect of social belongingness and

Frontiers in Child and Adolescent Psychiatry

10

10.3389/frcha.2025.1569135

Conceptualization, Funding acquisition, Investigation,
Methodology, Supervision, Visualization, Writing — original draft,

Writing - review & editing.

Funding

The author(s) declare that financial support was received for
the research and/or publication of this article. This work was
supported by the South African Medical Research Council and
the National Research Foundation. The funders have not been
involved in the collection, analysis, and interpretation of the data
for this study.

Acknowledgments

The authors acknowledge the Centre of Excellence in Human
Development at the University of the Witwatersrand, the South
African Medical Research Council, and the National Research
Foundation for their contributions and support.

Conflict of interest

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

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Publisher’s note

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

connectedness. /| Hum Behav Soc Environ. (2024) 34(5):1-13. doi: 10.1080/

10911359.2024.2418479

4. Blakemore SJ. Adolescence and mental health. Lancet. (2019) 393(10185):2030-1.
doi: 10.1016/S0140-6736(19)31013-X

5. McGorry PD, Mei C, Dalal N, Alvarez-Jimenez M, Blakemore SJ, Browne V, et al.
The lancet psychiatry commission on youth mental health. Lancet Psychiatry. (2024)
11(9):731-74. doi: 10.1016/S2215-0366(24)00163-9

frontiersin.org


https://doi.org/10.1016/S0140-6736(09)60741-8
https://doi.org/10.1016/S0140-6736(21)01590-7
https://doi.org/10.1016/S0140-6736(21)01590-7
https://doi.org/10.1080/10911359.2024.2418479
https://doi.org/10.1080/10911359.2024.2418479
https://doi.org/10.1016/S0140-6736(19)31013-X
https://doi.org/10.1016/S2215-0366(24)00163-9
https://doi.org/10.3389/frcha.2025.1569135
https://www.frontiersin.org/journals/child-and-adolescent-psychiatry
https://www.frontiersin.org/

Hart et al.

6. Kessler RC, Angermeyer M, Anthony JC, de Graaf R, Demyttenaere K, Gasquet I,
et al. Lifetime prevalence and age-of-onset distributions of mental disorders in the
world health organization’s world mental health survey initiative. World Psychiatry.
(2007) 6(3):168-76. doi: 10.1002/j.2051-5545.2007.tb00072.x

7. Bhutta ZA, Boerma T, Black MM, Victora CG, Kruk ME, Black RE. Optimising
child and adolescent health and development in the post-pandemic world. Lancet.
(2022) 399(10337):1759-61. doi: 10.1016/S0140-6736(21)02789-6

8. Rathod S, Pinninti N, Irfan M, Gorczynski P, Rathod P, Gega L, et al. Mental
health service provision in low- and middle-income countries. Health Serv Insights.
(2017) 10:1178632917694350. doi: 10.1177/1178632917694350

9. Jorns-Presentati A, Napp AK, Dessauvagie AS, Stein DJ, Jonker D, Breet E, et al.
The prevalence of mental health problems in sub-saharan adolescents: a systematic
review. PLoS One. (2021) 16(5):¢0251689. doi: 10.1371/journal.pone.0251689

10. Craig A, Rochat T, Naicker SN, Mapanga W, Mtintsilana A, Dlamini SN, et al.
The prevalence of probable depression and probable anxiety, and associations with
adverse childhood experiences and socio-demographics. Front Public Health. (2022)
10:986531. doi: 10.3389/fpubh.2022.986531

11. Ma L, Mazidi M, Li K, Li Y, Chen S, Kirwan R, et al. Prevalence of mental health
problems among children and adolescents during the COVID-19 pandemic: a
systematic review and meta-analysis. J Affect Disord. (2021) 293:78-89. doi: 10.
1016/j.,jad.2021.06.021

12. Vaivada T, Lassi ZS, Irfan O, Salam RA, Das JK, Oh C, et al. What can work and
how? An overview of evidence-based interventions and delivery strategies to support
health and human development from before conception to 20 years. Lancet. (2022)
399(10337):1810-29. doi: 10.1016/S0140-6736(21)02725-2

13. Draper CE, Bosire E, Prioreschi A, Ware L], Cohen E, Lye SJ, et al. Urban young
women’s preferences for intervention strategies to promote physical and mental health
preconception: a healthy life trajectories initiative (HeLTI). Prev Med Rep. (2019)
14:100846. doi: 10.1016/j.pmedr.2019.100846

14. Naicker SN, Norris SA, Richter LM. Secondary analysis of retrospective and
prospective reports of adverse childhood experiences and mental health in young
adulthood: filtered through recent stressors. EClinicalMedicine. (2021) 40:101094.
doi: 10.1016/j.eclinm.2021.101094

15. Naicker SN, Ahun MN, Besharati S, Norris SA, Orri M, Richter LM. The long-
term health and human capital consequences of adverse childhood experiences in the
birth to thirty cohort: single, cumulative, and clustered adversity. Int J Environ Res
Public Health. (2022) 19:1799. doi: 10.3390/ijerph19031799

16. Kakuma R, Kleintjes S, Lund C, Drew N, Green A, Flisher AJ, et al. Mental
health stigma: what is being done to raise awareness and reduce stigma in South
Africa? Afr ] Psychiatry. (2010) 13(2):116-24. doi: 10.4314/ajpsy.v13i2.54357

17. Mzimkulu KG, Simbayi LC. Perspectives and practices of Xhosa-speaking
African traditional healers when managing psychosis. Int ] Disabil Dev Educ. (2006)
53(4):417-31. doi: 10.1080/10349120601008563

18. Thornicroft G, Sunkel C, Aliev AA, Baker S, Brohan E, El Chammay R, et al. The
lancet commission on ending stigma and discrimination in mental health. Lancet.
(2022) 400(10361):1438-80. doi: 10.1016/S0140-6736(22)01470-2

19. Trump L, Hugo C. The barriers preventing effective treatment of South African
patients with mental health problems. S Afr Psychiatry Rev. (2006) 9:246-60.

20. Baltag V, Moran D. Are routine health examinations fulfilling their promise for
prevention? Health Behav Policy Rev. (2018) 5(6):3-22. doi: 10.14485/HBPR.5.6.1

21. Bantjes J, Lochner C, Saal W, Roos J, Taljaard L, Page D, et al. Prevalence and
sociodemographic correlates of common mental disorders among first-year university
students in post-apartheid South Africa: implications for a public mental health
approach to student wellness. BMC Public Health. (2019) 19:922. doi: 10.1186/
512889-019-7218-y

22. Hart C, Norris SA. Adolescent mental health in Sub-Saharan Africa: crisis? What
crisis? Solution? What solution?. Glob Health Action. (2024) 17(1):2437883. doi: 10.
1080/16549716.2024.2437883

23. Sorsdahl K, Petersen I, Myers B, Zingela Z, Lund C, van der Westhuizen C. A
reflection of the current status of the mental healthcare system in South Africa.
SSM Ment Health. (2023) 4:100247. doi: 10.1016/j.ssmmh.2023.100247

24. Sequeira M, Singh S, Fernandes L, Gaikwad L, Gupta D, Chibanda D, et al.
Adolescent health series: the status of adolescent mental health research, practice
and policy in sub-Saharan Africa: a narrative review. Trop Med Int Health. (2022)
27(9):758-66. doi: 10.1111/tmi.13802

25. Brostrom S, Johansson BA, Verhey R, Landgren K. Seeing a brighter future:
experiences of adolescents with common mental disorders receiving the problem-
solving therapy ‘youth friendship bench’ in Zimbabwe. Issues Ment Health Nurs.
(2021) 42:1019-29. doi: 10.1080/01612840.2021.1924323

26. Chibanda D, Weiss HA, Verhey R, Simms V, Munjoma R, Rusakaniko S, et al.
Effect of a primary care-based psychological intervention on symptoms of common
mental disorders in Zimbabwe: a randomized clinical trial. JAMA. (2016) 316
(24):2618-26. doi: 10.1001/jama.2016.19102

27. Wallén A, Eberhard S, Landgren K. The experiences of counsellors offering
problem-solving therapy for common mental health issues at the youth friendship

Frontiers in Child and Adolescent Psychiatry

1

10.3389/frcha.2025.1569135

bench in Zimbabwe. Issues Ment Health Nurs. (2021) 42(9):808-17. doi: 10.1080/
01612840.2021.1879977

28. Statistics South Africa. Statistical Release: Census 2011. Pretoria, ZA: Statistics
South  Africa (2012). Available online at:  https://www.statssa.gov.za/?
page_id=4286&id=11317 (cited October 22, 2024).

29. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. | Gen Intern Med. (2001) 16(9):606-13. doi: 10.1046/j.1525-1497.
2001.016009606.x

30. Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing
generalized anxiety disorder: the GAD-7. Arch Intern Med. (2006) 166(10):1092-7.
doi: 10.1001/archinte.166.10.1092

31. Hart C, Draper CE, Soepnel LM, Godongwana M, Mabetha K, Nyati LH, et al.
Examining the psychometric properties of the patient health questionnaire-9 and
generalized anxiety disorder-7 among young urban South African women. J Affect
Disord. (2025) 369:61-70. doi: 10.1016/j.jad.2024.09.145

32. Republic of South Africa. Protection of Personal Information Act, 2013. Cape
Town, ZA: Government Gazette (2013). Available online at: https://popia.co.za
(cited October 22, 2024).

33. Pinnock H, Barwick M, Carpenter CR, Eldridge S, Grandes G, Griffiths CJ, et al.
Standards for reporting implementation studies (StaRI): explanation and elaboration
document. BMJ Open. (2017) 7(4):e013318. doi: 10.1136/bmjopen-2016-013318

34. Republic of South Africa. Children’s Act 38 of 2005. Pretoria, ZA: Government of
South Africa (2006). Available online at: https://www.justice.gov.za/legislation/acts/
2005-038%20childrensact.pdf (cited October 22, 2024).

35. World Health Organization. WHO guidelines on Physical Activity and Sedentary
Behaviour. Geneva: World Health Organization (2020).

36. World Health Organization. Problem Management Plus (PM+): Individual
Psychological Help for Adults Impaired by Distress in Communities Exposed to
Adbversity. Geneva: World Health Organization (2018).

37. Kumakech E, Cantor-Graae E, Maling S, Bajunirwe F. Peer-group support
intervention improves the psychosocial well-being of AIDS orphans: cluster randomized
trial. Soc Sci Med. (2009) 68(6):1038-43. doi: 10.1016/j.socscimed.2008.10.033

38. Thurman TR, Luckett BG, Nice ], Spyrelis A, Taylor TM. Effect of a bereavement
support group on female adolescents’ psychological health: a randomised controlled
trial in South Africa. Lancet Glob Health. (2017) 5(6):¢614. doi: 10.1016/S2214-
109X(17)30146-8

39. Akhtar A, Koyiet P, Rahman A, Schafer A, Hamdani SU, Cuijpers P, et al.
Residual posttraumatic stress disorder symptoms after provision of brief behavioral
intervention in low- and middle-income countries: an individual-patient data meta-
analysis. Depress Anxiety. (2021) 39(1):71-82. doi: 10.1002/da.23221

40. Aladro CP. Towards the Successful Implementation of low-intensity psychological
Interventions: TARA. Dublin, IE: Trinity College Dublin (2020). Available online at:
http://www.tara.tcd.ie/handle/2262/94125 (cited October 22, 2024).

41. de Graaff AM, Cuijpers P, McDaid D, Park A, Woodward A, Bryant RA, et al.
Peer-provided problem management plus (PM+) for adult Syrian refugees: a pilot
randomised controlled trial on effectiveness and cost-effectiveness. Epidemiol
Psychiatr Sci. (2020) 29:e70. doi: 10.1017/S2045796020000724

42. Musotsi P, Koyiet P, Khoshaba N, Ali A, Elias F, Abdulmaleek M, et al.
Highlighting complementary benefits of problem management plus (PM+) and
doing what matters in times of stress (DWM) interventions delivered alongside
broader community MHPSS programming in Zummar, Ninewa Governorate of
Iraq. Intervention. (2022) 20(2):139. doi: 10.4103/intv.intv_7_22

43. Nyongesa MK, Mwangome E, Mwangi P, Nasambu C, Mbuthia JW, Koot HM,
et al. Adaptation, acceptability and feasibility of problem management plus (PM+)
intervention to promote the mental health of young people living with HIV in
Kenya: formative mixed-methods research. BJPsych Open. (2022) 8(5):el164. doi: 10.
1192/bjo.2022.564

44. Qi A, Wang F, Cao T. Effect of psychological counselling based on problem
management plus on social anxiety in parents of children with autism spectrum
disorder. Iran J Public Health. (2023) 52(2):325-33. doi: 10.18502/ijph.v52i2.11885

45. Rahman A, Hamdani SU, Awan NR, Bryant RA, Dawson KS, Khan MF, et al.
Effect of a multicomponent behavioral intervention in adults impaired by
psychological distress in a conflict-affected area of Pakistan: a randomized clinical
trial. JAMA. (2016) 316(24):2609-17. doi: 10.1001/jama.2016.17165

46. Rahman A, Khan MN, Hamdani SU, Chiumento A, Akhtar P, Nazir H, et al.
Effectiveness of a brief group psychological intervention for women in a post-
conflict setting in Pakistan: a single-blind, cluster, randomized controlled trial.
Lancet. (2019) 393(10182):1733-44. doi: 10.1016/s0140-6736(18)32343-2

47. Sijbrandij M, de Graaff A. Strengths: Fostering Responsive Mental Health Systems
in the Syrian Refugee Crisis. ISRCTN Registry (2022). Available online at: doi: 10.1186/
isrctn11862037 (cited October 22, 2024).

48. Bryant RA, Schafer A, Dawson KS, Anjuri D, Mulili C, Ndogoni L, et al.
Effectiveness of a brief behavioural intervention on psychological distress among
women with a history of gender-based violence in urban Kenya: a randomised
clinical trial. PLoS Med. (2017) 14(8):e1002371. doi: 10.1371/journal.pmed.1002371

frontiersin.org


https://doi.org/10.1002/j.2051-5545.2007.tb00072.x
https://doi.org/10.1016/S0140-6736(21)02789-6
https://doi.org/10.1177/1178632917694350
https://doi.org/10.1371/journal.pone.0251689
https://doi.org/10.3389/fpubh.2022.986531
https://doi.org/10.1016/j.jad.2021.06.021
https://doi.org/10.1016/j.jad.2021.06.021
https://doi.org/10.1016/S0140-6736(21)02725-2
https://doi.org/10.1016/j.pmedr.2019.100846
https://doi.org/10.1016/j.eclinm.2021.101094
https://doi.org/10.3390/ijerph19031799
https://doi.org/10.4314/ajpsy.v13i2.54357
https://doi.org/10.1080/10349120601008563
https://doi.org/10.1016/S0140-6736(22)01470-2
https://doi.org/10.14485/HBPR.5.6.1
https://doi.org/10.1186/s12889-019-7218-y
https://doi.org/10.1186/s12889-019-7218-y
https://doi.org/10.1080/16549716.2024.2437883
https://doi.org/10.1080/16549716.2024.2437883
https://doi.org/10.1016/j.ssmmh.2023.100247
https://doi.org/10.1111/tmi.13802
https://doi.org/10.1080/01612840.2021.1924323
https://doi.org/10.1001/jama.2016.19102
https://doi.org/10.1080/01612840.2021.1879977
https://doi.org/10.1080/01612840.2021.1879977
https://www.statssa.gov.za/?page_id=4286%26id=11317
https://www.statssa.gov.za/?page_id=4286%26id=11317
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1016/j.jad.2024.09.145
https://popia.co.za
https://doi.org/10.1136/bmjopen-2016-013318
https://www.justice.gov.za/legislation/acts/2005-038%20childrensact.pdf
https://www.justice.gov.za/legislation/acts/2005-038%20childrensact.pdf
https://doi.org/10.1016/j.socscimed.2008.10.033
https://doi.org/10.1016/S2214-109X(17)30146-8
https://doi.org/10.1016/S2214-109X(17)30146-8
https://doi.org/10.1002/da.23221
http://www.tara.tcd.ie/handle/2262/94125
https://doi.org/10.1017/S2045796020000724
https://doi.org/10.4103/intv.intv_7_22
https://doi.org/10.1192/bjo.2022.564
https://doi.org/10.1192/bjo.2022.564
https://doi.org/10.18502/ijph.v52i2.11885
https://doi.org/10.1001/jama.2016.17165
https://doi.org/10.1016/s0140-6736(18)32343-2
https://doi.org/10.1186/isrctn11862037
https://doi.org/10.1186/isrctn11862037
https://doi.org/10.1371/journal.pmed.1002371
https://doi.org/10.3389/frcha.2025.1569135
https://www.frontiersin.org/journals/child-and-adolescent-psychiatry
https://www.frontiersin.org/

Hart et al.

49. Kruk ME, Lewis TP, Arsenault C, Bhutta ZA, Irimu G, Jeong J, et al. Improving
health and social systems for all children in LMICs: structural innovations to deliver
high-quality services. Lancet. (2022) 399(10337):1830-44. doi: 10.1016/S0140-6736
(21)02532-0

50. Hyatt KJ. Brain gym®. Remedial Spec Educ. (2007) 28(2):117-24. doi: 10.1177/
07419325070280020201

51. Arbianingsih A, Huriati H, Hidayah N, Musnayni S, Afiifah N, Amal AA. Brain
gym effectively reduces anxiety in school-and preschool-aged children in hospitals.
] Keperawatan Indones. (2021) 24(3):140-8. doi: 10.7454/jki.v24i3.1013

52. Putri Santoso SD, Sasmito NB. Syndicate group discussion combination with
brain gym on anxiety in pulmonary tuberculosis: quasy experiment study. J Aisyah
J Ilmu Kesehatan. (2020) 5(1):97-102. doi: 10.30604/jika.v5i1.385

53. Maani ZA, Sugiarto A, Triredjeki H, Kuswoyo PG. Differences of brain gym and
gymnastics without music against depression in the elderly. Int ] Healthcare Biomed
Res. (2019) 6(2):90-6.

54. Yuniartika W, Kartinah K, Enggal Dwi Astuti N. Giving brain gym using
booklets to reduce the level of depression among elderly in the community. J Nurs
Care Inst. (2020) 8(3):216-22. doi: 10.21927/jnki.2020.8(3).216-222

55. Seth NH, Phansopkar P, Kariya S. Influence of brain gym activities on sleep
quality in moderate insomnia. Cureus. (2022) 14(10):e28693. doi: 10.7759/cureus.
28693

56. Nagarkar MR, Rokade P, Malwade M, Abdul DAP]J. Effectiveness of brain gym
activity on quality of life in autism spectrum disorder. Int J Healthcare Biomed Res.
(2018) 6(2):11-6.

57. Naqvi WM. Brain gym exercises: an approach in improving the psychological
perception in graduate students. ] Med Pharm Allied Sci. (2021) 10(5):3636-9.
doi: 10.22270/jmpas.v10i5.1338

58. Emmelkamp PMG, Meyerbroker K. Virtual reality therapy in mental health.
Annu Rev Clin Psychol. (2021) 17(1):495-519. doi: 10.1146/annurev-clinpsy-081219-
115923

59. Powers MB, Emmelkamp PMG. Virtual reality exposure therapy for anxiety
disorders: a meta-analysis. ] Anxiety Disord. (2008) 22(3):561-9. doi: 10.1016/j.
janxdis.2007.04.006

60. Wong KP, Lai CY, Qin J. Systematic review and meta-analysis of randomised
controlled trials for evaluating the effectiveness of virtual reality therapy for social
anxiety disorder. J Affect Disord. (2023) 333:353-64. doi: 10.1016/j.jad.2023.04.043

61. Moore GF, Audrey S, Barker M, Bond L, Bonell C, Hardeman W, et al. Process
evaluation of complex interventions: medical research council guidance. Br Med J.
(2015) 350:h1258. doi: 10.1136/bmj.h1258

62. Skivington K, Matthews L, Simpson SA, Craig P, Baird J, Blazeby JM, et al. A
new framework for developing and evaluating complex interventions: update of
medical research council guidance. Int ] Nurs Stud. (2024) 154:104705. doi: 10.
1016/j.ijnurstu.2024.104705

63. Moore G, Campbell M, Copeland L, Craig P, Movsisyan A, Hoddinott P, et al.
Adapting interventions to new contexts—the ADAPT guidance. Br Med J. (2021) 374:
n1679. doi: 10.1136/bmj.n1679

Frontiers in Child and Adolescent Psychiatry

12

10.3389/frcha.2025.1569135

64. Safe-Hub Global. What we do. Cape Town, ZA: Safe-Hub Global (n.d.).
Available online at: https://safe-hub.org/what-we-do/ (Accessed date October 22,
2024).

65. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde ]G, et al. Research
electronic data capture (REDCap)—a metadata-driven methodology and workflow
process for providing translational research informatics support. | Biomed Inform.
(2009) 42:377-81. doi: 10.1016/.jb1.2008.08.010

66. Sekhon M, Cartwright M, Francis JJ. Acceptability of healthcare interventions:
an overview of reviews and development of a theoretical framework. BMC Health
Serv Res. (2017) 17:88. doi: 10.1186/s12913-017-2031-8

67. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol.
(2006) 3(2):77-101. doi: 10.1191/1478088706qp0630a

68. Farmer T, Robinson K, Elliott SJ, Eyles J. Developing and implementing a
triangulation protocol for qualitative health research. Qual Health Res. (2006)
16(3):377-94. doi: 10.1177/1049732305285708

69. Flick U. An introduction to Qualitative Research. 6th ed. London, UK: SAGE
Publications (2018).

70. Eisman AB, Kilbourne AM, Dopp AR, Saldana L, Eisenberg D. Economic
evaluation in implementation science: making the business case for implementation
strategies. Psychiatry Res. (2020) 283:112433. doi: 10.1016/j.psychres.2019.06.008

71. Ustiin TB, Chatterji S, Kostanjsek N, Rehm J, Kennedy C, Epping-Jordan J, et al.
Developing the world health organization disability assessment schedule 2.0. Bull
World Health Organ. (2010) 88(11):815-23. doi: 10.2471/BLT.09.067231

72. Kalsbeek WD, Bowling JM, Hsia J, Mirza S, Palipudi KM, Asma S. The global
adult tobacco survey (GATS): sample design and related methods. In: Kalsbeek
WD, Bowling JM, Palipudi KM, editors. Proceedings of the Section on Survey
Methods, Joint Statistical Meetings. Alexandria, VA: American Statistical Association
(2010). p. 3082-96.

73. Saunders JB, Aasland OG, Babor TF, De La Fuente JR, Grant M. Development of
the alcohol use disorders identification test (AUDIT): WHO collaborative project on
early detection of persons with harmful alcohol consumption-II. Addiction. (1993) 88
(6):791-804. doi: 10.1111/j.1360-0443.1993.tb02093.x

74. Murphy A, Steele M, Dube SR, Bate ], Bonuck K, Meissner P, et al. Adverse
childhood experiences (ACEs) questionnaire and adult attachment interview (AAI):
implications for parent-child relationships. Child Abuse Negl. (2014) 38(2):224-33.
doi: 10.1016/j.chiabu.2013.09.004

75. Schwarzer R, Jerusalem M. Generalized self-efficacy scale. In: Weinman J,
Wright S, Johnston M, editors. Measures in Health Psychology: A User’s Portfolio.
Causal and Control Beliefs. Windsor: NFER-NELSON (1995). p. 35-7.

76. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ. The Pittsburgh
sleep quality Index: a new instrument for psychiatric practice and research. Psychiatry
Res. (1989) 28(2):193-213. doi: 10.1016/0165-1781(89)90047-4

77. Ashworth M, Robinson S, Godfrey E, Shepherd M, Evans C, Seed P, et al.
Measuring mental health outcomes in primary care: the psychometric properties of
a new patient-generated outcome measure, ‘PSYCHLOPS’. Prim Care Ment Health.
(2005) 3:261-70. doi: 10.1080/14767330500428726

frontiersin.org


https://doi.org/10.1016/S0140-6736(21)02532-0
https://doi.org/10.1016/S0140-6736(21)02532-0
https://doi.org/10.1177/07419325070280020201
https://doi.org/10.1177/07419325070280020201
https://doi.org/10.7454/jki.v24i3.1013
https://doi.org/10.30604/jika.v5i1.385
https://doi.org/10.21927/jnki.2020.8(3).216-222
https://doi.org/10.7759/cureus.28693
https://doi.org/10.7759/cureus.28693
https://doi.org/10.22270/jmpas.v10i5.1338
https://doi.org/10.1146/annurev-clinpsy-081219-115923
https://doi.org/10.1146/annurev-clinpsy-081219-115923
https://doi.org/10.1016/j.janxdis.2007.04.006
https://doi.org/10.1016/j.janxdis.2007.04.006
https://doi.org/10.1016/j.jad.2023.04.043
https://doi.org/10.1136/bmj.h1258
https://doi.org/10.1016/j.ijnurstu.2024.104705
https://doi.org/10.1016/j.ijnurstu.2024.104705
https://doi.org/10.1136/bmj.n1679
https://safe-hub.org/what-we-do/
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1186/s12913-017-2031-8
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1177/1049732305285708
https://doi.org/10.1016/j.psychres.2019.06.008
https://doi.org/10.2471/BLT.09.067231
https://doi.org/10.1111/j.1360-0443.1993.tb02093.x
https://doi.org/10.1016/j.chiabu.2013.09.004
https://doi.org/10.1016/0165-1781(89)90047-4
https://doi.org/10.1080/14767330500428726
https://doi.org/10.3389/frcha.2025.1569135
https://www.frontiersin.org/journals/child-and-adolescent-psychiatry
https://www.frontiersin.org/

	Boikoetliso Ba Boko (‘exercising the mind’): protocol for a mixed methods feasibility and acceptability study of a prototype mental health intervention for adolescents and young people with anxiety and depression
	Introduction
	Methods
	Study design and setting
	Study sample, recruitment, and eligibility criteria
	Ethics
	Prototype development
	Intervention package
	Program theory
	Physical structure
	Staff

	Data collection
	Process evaluation
	Data management and analysis
	Economics

	Discussion
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


