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ABSTRACT

Background Mental health problems are the leading
cause of disability among adolescents worldwide, yet
access to treatment is limited. Brief digital interventions
have been shown to improve youth mental health, but
little is known about which digital interventions are most
effective.

Aims To evaluate the effectiveness of two digital
single-session interventions (Shamiri-Digital and Digital-
CBT (cognitive-behavioural therapy)) among Kenyan
adolescents.

Methods We will perform a school-based comparative
effectiveness randomised controlled trial. Approximately
926 Kenyan adolescents will be randomly assigned to one
of three conditions: Shamiri-Digital (focused on gratitude,
growth mindsets and values), Digital-CBT (focused on
behavioural activation, cognitive restructuring and problem
solving) or a study-skills control condition (focused

on note-taking and essay writing skills). The primary
outcomes include depressive symptoms (measured by
the Patient Health Questionnaire-8), anxiety symptoms
(Generalized Anxiety Disorder Screener-7) and subjective
well-being (Short Warwick-Edinburgh Mental Well-being
Scale). The secondary outcomes include acceptability,
appropriateness, primary control and secondary control.
Acceptability and appropriateness will be measured
immediately post-intervention; other outcomes will

be measured 2 weeks, 4 weeks and 12 weeks post-
intervention.

Results We hypothesise that adolescents assigned to
Shamiri-Digital and adolescents assigned to Digital-

CBT will experience greater improvements (assessed

via hierarchical linear models) than those assigned to
the control group. We will also compare Shamiri-Digital
with Digital-CBT, although we do not have a preplanned
hypothesis.

Conclusions Our findings will help us evaluate two digital
single-session interventions with different theoretical
foundations. If effective, such interventions could be
disseminated to reduce the public health burden of
common mental health problems.

Trial registration number PACTR202011691886690.

INTRODUCTION
Common mental health problems—such as
symptoms of depression and anxiety—are

23 John R Weisz,?® Robert J DeRubeis'

Strengths and limitations of this study

» Strengths of this study include a large sample size,
the deployment of brief and scalable interventions, a
comparison between two active interventions, and
the real-world implementation of these interven-
tions in schools.

» Limitations of this study include a reliance on self-
report data to assess outcomes and the lack of a no-
treatment or wait-list control condition (limiting our
ability to estimate the potential impact of our study
skills control condition).

the leading cause of disability in adolescents,
contributing 45% to the overall burden of
disease among young people.' However, only
a small fraction of those in need receive any
treatment. Even in high-income countries
such as the USA, about 65% of the youth with
psychiatric disorders do not receive treat-
ment; among those who do, 30%—-60% drop
out prematurely.” ® Access to treatment is
especially poor in low-income and middle-
income countries." Common barriers to
services include high costs of treatment,
lack of trained mental health professionals,
transportation and scheduling difficulties
and stigma associated with professional help-
seeking.*”

This challenge is commonly referred to
as the treatment gap—a gap between those
with mental health problems and those
who receive treatment.’ Currently, most
empirically supported interventions for the
youth are face-to-face interventions that last
multiple months.”® Although these interven-
tions generally yield medium effects, their
implementation often requires substantial
time and resources.” To address the treat-
ment gap, experts have called for scalable
treatment delivery formats such as digital
interventions, self-help interventions and
low-intensity prevention interventions.’’
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One promising strategy to reduce the treatment gap
involves the development and testing of brief, efficient
and digital mental health interventions. A growing body
of evidence suggests that digital interventions, such as
those delivered as web-based programmes, are effective
for a variety of mental health conditions.'” "' Further-
more, meta-analytic evidence suggests that online
interventions can be effective in just a single session.'
As an example, some self-administered, online single-
session interventions centred around growth mindsets
have been shown to reduce depressive symptoms even
at the follow-ups at 4-9 months."”” '* Such interventions
could be disseminated widely at low costs, making them
particularly promising candidates as scalable global
mental health interventions.'® However, most of the
researches on single-session interventions have been
conducted in Western countries, and little is known
about the potential effectiveness and acceptability of
these interventions in non-Western settings. Our team
previously conducted one of the first pilot trials of
an online single-session intervention in Sub-Saharan
Africa with Kenyan adolescents. In that trial, partici-
pants randomised to Shamiri-Digital—an intervention
that included lessons on growth mindsets, gratitude
and value affirmations—experienced greater reduc-
tions in depression and anxiety than those randomised
to a study-skills control condition."” While this work
suggests that single-session interventions have poten-
tial, follow-up work with larger sample sizes and longer
follow-up time points is needed.

Additionally, little is known about which content is
best suited for brief digital interventions. While previous
research has shown that active interventions outperform
control groups'?, it remains unclear if certain active inter-
ventions are more effective than others. Understanding
which single-session interventions are most effective
is especially important in low-resource settings, where
investment in mental health interventions is poor. Such
research can benefit policymakers and practitioners who
could prioritise limited resources to disseminate the most
impactful interventions.

Guided by this logic, we are performing a randomised
controlled trial (RCT) comparing two active single-session
interventions against each other and against an active
control group. The first intervention, Shamiri-Digital, will
be derived from our team’s previous work with Kenyan
adolescents.”” The second intervention, Digital-CBT,
will be adapted from traditional cognitive—behavioural
therapy (CBT) exercises as well as our team’s previous
work in India and the USA." ' The active control group
will consist of online study-skills exercises that have been
used previously in RCTs with Kenyan youths."”

Our trial has four aims. The first is to test whether
Shamiri-Digital can effectively reduce depressive and
anxiety symptoms among Kenyan adolescents. We
hypothesise that adolescents assigned to Shamiri-Digital
condition will experience larger symptom reductions
than those assigned to an active study-skills control group.

The second aim is to evaluate the efficacy of a single-
session intervention based on CBT exercises. Previous
meta-analytic research has shown that digital CBT inter-
ventions are effective for depression and anxiety.'’ 2
Notably, trials from these meta-analyses have generally
tested digital CBT interventions that last multiple months.
In contrast, limited number of researches have exam-
ined the effects of single-session interventions grounded
in CBT. In this study, we hypothesise that adolescents
assigned to the Digital-CBT condition will experience
larger symptom reductions than those assigned to the
study-skills control group.

Our third aim is to compare the effects of Shamiri-
Digital and Digital-CBT. Although there are many trials of
digital CBT interventions, we are unaware of any digital
CBT interventions that have been tested specifically for
Kenyan youths. In contrast, there has been only one
trial of Shamiri-Digital, but this trial was conducted with
Kenyan youths and produced medium-to-large effects
on youth depressive symptoms.'” Thus, Digital-CBT has
a broader evidence base, but Shamiri-Digital has been
tested specifically with Kenyan youths. As a result, we
do not have a hypothesis regarding which intervention
will be more effective. For each intervention, we expect
that the effect will be stronger at 2-week follow-up than at
4-week or 12-week follow-up.

Our fourth aim is to examine the acceptability and
appropriateness of each intervention. We hypothesise
that each intervention will receive adequate accept-
ability and appropriateness ratings. Through this aim, we
hope to identify which interventions Kenyan adolescents
perceive to be appealing and helpful.

METHODS

Study design

Trial design

This will be a double-blind RCT with three arms: Shamiri-
Digital, Digital-CBT and a study-skills control intervention
(see figure 1). Interventions will be delivered in schools’
computer laboratories in groups of 10-30 students. Each
student will be assigned to a private computer. Assess-
ments will be administered at baseline and at 2-week,
4-week and 12-week follow-up. The trial has also been
preregistered at the Pan African Clinical Trials Registry in
accordance with WHO and International Committee of
Medical Journal Editors standards.

Trial setting

The study will take place in secondary schools located in
Nairobi and neighbouring counties in Kenya. The study
team will identify the schools through the Shamiri Insti-
tute, a local non-profit in Kenya; we plan to recruit two
to three schools. Principals of the schools will then be
contacted and provided with information about the study,
and those wishing to enrol their schools signed up. If we
receive interest from officials at more than two to three
schools, we will choose the final participating schools with
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Shamiri Digital

* Online single-session
intervention

Focuses on growth
mindset, gratitude and
value affirmations

Previously tested with
Kenyan adolescents

Figure 1

Online single-session
intervention

Focuses on
behavioural activation,
cognitive restructuring
and problem-solving

Adapted for Kenyan
adolescents
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Intervention Conditions Control Condition

Digital CBT

Digital
Study Skills

Online single-session
intervention

Focuses on effective
study habits

Previously used as a
control condition with
Kenyan adolescents

Summary of the two intervention conditions (Shamiri-Digital and Digital-CBT) and the study-skills control condition.

All three conditions will be administered online via a single session. CBT, cognitive-behavioural therapy.

an eye towards ensuring sociocultural and sociodemo-
graphic diversity of the final sample, as has been outlined
elsewhere.”' #

Participant recruitment

In all participating schools, students in form 1, form
2, form 3 and form 4 (ie, grades 9-12) will be notified
of the study by school administrators per local school
customs. All students aged between 13 and 18 inclusive
will be eligible. Because our aim is to evaluate the inter-
ventions as universal interventions, no exclusion criteria
will be applied. Parental consents will be sought for all
minor participants per institutional review board regula-
tions. All students will provide either informed consents
or assents if they are minors.

Randomisation and treatment allocation

Study activities will be conducted in computer labora-
tories in the participating Kenyan secondary schools.
Because the computer laboratories have between 10 and
30 computers, the study activities will be conducted in
groups of between 10 and 30 students. At the start of each
session, participants will be briefed by study staff on study
activities, how to get help should they need it and that
they can stop study activities at any time. Each participant
will then be randomised to one of the three study condi-
tions using a random number generator embedded in
the study website.

Procedure

Participants will begin by reading information about
the study and the consent form. They will then fill out
the baseline measures. After this, participants will be
randomised to one of the three conditions (see figure 1).
Finally, they will complete a sociodemographic and
feasibility/acceptability measure. In total, participants
will take approximately 90min to complete these steps:
30min for questionnaires and 60min for intervention
exercises. Participants will complete follow-up measures
at 2 weeks, 4 weeks and 12 weeks after study activities. To

reduce dropout rates during follow-up, participants will
be entered into a lottery to receive 500 Kenyan shilling
(US$5) and a T=shirt; these strategies have been used in
other studies with Kenyan adolescents.'” 2

Timeline for study and data collection

Participant recruitment will occur from May 2021 to July
2021. Follow-up data collection will end in October 2021,
once final follow-up measures are collected. We intend
to report the results by May 2022. On termination of
data collection and publication of results, we will make
de-identified study data publicly accessible.

Intervention arms

Shamiri-Digital

The Shamiri-Digital intervention will be adapted from a
previous study with Kenyan youths.'” The intervention
consists of three modules: growth mindset, gratitude
and value affirmations. The growth mindset activities
will teach participants about the brain’s ability to grow
in response to difficulties/challenges in various domains
(eg, interpersonal relationships, personality traits and
academic performance). They will also write ‘growth
stories’, in which they reflect on a challenge that they
have faced and how they overcame that challenge. In the
gratitude exercises, participants will learn about grati-
tude and the importance of practising and expressing
gratitude. Through a ‘good things’ exercise, participants
will list three good things in their lives for which they are
grateful. Finally, in the value affirmation exercises, partic-
ipants will reflect on values that are important to them
and brainstorm ways to apply these values in new ways.

Digital-CBT

The Digital-CBT intervention will be adapted from
previous work adapting exercises from CBT for digital
single-session interventions.'® ' The intervention will
consist of three modules: cognitive restructuring,
problem solving and behavioural activation. The cogni-
tive restructuring activities will teach participants to
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identify and reframe negative thoughts. Participants
will read testimonials about a Kenyan peer who is expe-
riencing negative thoughts about a stressful situation.
Participants will then identify negative beliefs that the
studentis facing and generate ways that the student could
reframe those beliefs. Then, participants will apply the
same cognitive restructuring technique to a situation in
their own lives.'” In the problem solving exercise, partic-
ipants will learn an evidence-based approach to problem
solving involving five steps: (1) identifying and defining
a problem, (2) generating a list of possible solutions, (3)
evaluating the strengths and weaknesses of the possible
solutions, (4) selecting a solution and (5) applying the
solution and determining whether an additional solu-
tion is needed.” Participants will be instructed to think
of a problem they are currently facing and then apply
the aforementioned problem solving method. In the
behavioural activation exercise, participants will identify
pleasurable activities and mastery activities and reflect
on why these activities are important to them. Then,
they will complete a ‘positive activity plan’ in which they
identify an activity they want to perform more in the
upcoming weeks, list when and how they will perform
the activity and brainstorm ways they can overcome
potential obstacles."

Study-skills control

The content for the study-skills control will be adapted
from a previous study-skills control intervention that has
been used in a previous RCT of Shamiri-Digital.'” The
structure of the study-skills activities will mirror the struc-
ture of Shamiri-Digital and Digital-CBT and will require
similar effort and time.

Measures

Primary outcomes

Depressive symptoms will be assessed using the Patient
Health Questionnaire-8 (PHQ-8). This is the eight-item
version of PHQ-9, which is a brief diagnostic and severity
measure for depression.”* The PHQ-8 has been used in
previous studies with Kenyan youths®' %, including the
previous trial of Shamiri-Digital.'” The PHQ-8 has demon-
strated robust psychometric measures with Kenyan
adolescents.” *

Anxiety symptoms will be assessed using the General-
ized Anxiety Disorder Screener (GAD-7). The GAD-7
has shown adequate internal consistency and validity in
Western samples.”® The GAD-7 has also demonstrated
robust psychometric measures with Kenyan adoles-
cents.”' ¥

Subjective well-being will be assessed using the Short
Warwick-Edinburgh Mental Well-being Scale.”” The scale
consists of seven positively worded statements, including
‘I've been dealing with problems well’ and ‘T've been
feeling useful’. It has demonstrated adequate internal
consistency and validity in Western samples27 and has
been used in a previous trial of Shamiri-Digital."

Secondary outcomes

Acceptability (ie, the extent to which a given treatment
is agreeable or satisfactory) and appropriateness (ie, the
extent to which a treatment is perceived as relevant or
compatible in a given context) will be assessed using the
Acceptability of Intervention Measure (AIM) and the
Intervention Appropriateness Measure (IAM).®* AIM
and IAM have demonstrated strong internal consistency,
structural validity and content validity.*® To our knowl-
edge, this is the first time they will be administered to
Kenyan adolescents.

Primary control (ie, the extent to which individuals
believe they can affect objective conditions in their lives,
such as their grades or the actions of other people) will
be assessed using items from the Perceived Control Scale
for Children (PCSC).% Secondary control (ie, the extent
to which individuals believe that they can manage the
personal and psychological impact of objective events)
will be assessed using items from the Secondary Control
Scale for Children (SCSC).*® Low primary control and
low secondary control are both considered risk factors for
mental health problems in youth.* The PCSC is a 24-item
measure and the SCSC is a 20-item measure; to reduce
participant fatigue, we will select a subset of the items
from each measure.

Data analysis plan

Sample size and statistical power

We intend to recruit 926 adolescents. An optimal design
was used to calculate the sample size needed to achieve a
power of 0.8 with an alpha level of 0.0167 (0.05 divided by
3, to account for multiple comparisons). We powered to
detect a modest standardised effect of d=0.30, yielding a
required sample size of 741. Given the scalability and low
cost of the interventions, even ‘small’ effects are worth
detecting. Low-intensity interventions with small effects
can have meaningful public health impacts given their
potential to reach a large number of people. Assuming
an attrition rate of 20%, 926 participants will be required.

Analysis of primary outcomes

We will conduct mixed-effects linear models to analyse
changes in depressive symptoms, anxiety symptoms
and subjective well-being. For each of the three depen-
dent variables (PHQ-8 symptoms, GAD-7 symptoms and
Warwick well-being scores), we will perform two models.
One model will include a random intercept for each
subject (accounting for variation between individuals at
baseline) and a random intercept for each school. The
second model will include these random intercepts as well
as a random slope (accounting for variation at baseline
and variation in symptom changes over time). For both
models, we will include time, condition and the time*con-
dition interaction as independent variables; we will also
include gender and age as covariates. Because the study
includes three conditions, we plan to conduct and report
three comparisons: (1) Shamiri-Digital versus control, (2)
Digital-CBT versus control and (3) Shamiri-Digital versus
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Digital-CBT. We will apply the Holm-Bonferroni correc-
tion for multiple comparisons.

For each dependent variable, we will compare the first
model (random intercepts only) and the second model
(random intercepts and a random slope) using Akaike
information criterion (AIC) values. The AIC method
assesses model fit while penalising models with larger
numbers of parameters. We will report the results of the
models with better (ie, lower) AIC values. Models will be
automatically excluded if they failed to converge. We will
also evaluate models in which gender and age are included
as covariates. Furthermore, we will calculate standardised
effect sizes (Cohen’s d) for each comparison. We will
use mean change scores, consistent with the method we
applied in our previous trial of Shamiri-Digital.'”

In addition to examining the effect of the interven-
tions on the complete sample, we will evaluate the effect
of the interventions on the sub-sample of adolescents
with clinically elevated symptoms at baseline. To identify
this sub-sample, we will apply the conventional clinical
cut-offs, defined as a score greater than or equal to 10
on either the PHQ-8 or the GAD-7.%*** We will perform
the same analyses described above on this sub-sample of
participants.

Missing item-level data (eg, one question on a ques-
tionnaire) will be imputed five times using the fully
conditional specification procedure using the multivar-
iate imputation by chained equations (mice) function
in R. We will also report the rates of attrition and the
percentage of participants with missing item-level data.

Analysis of secondary outcomes

Acceptability will be measured immediately post-
intervention. To examine differences in acceptability
between the three conditions, we will perform a one-way
analysis of variance. If this omnibus test is statistically
significant (p<0.05), we will conduct follow-up t-tests to
examine the differences in acceptability between each
pair of conditions.

Primary and secondary control will be measured prein-
tervention and postintervention. To examine pre-post
changes for each form of control, we will perform hierar-
chical linear models using the same approach described
above for our primary outcome measures.

DISCUSSION

The objective of this RCT is to evaluate two digital
single-session interventions for adolescent mental health
promotion. The two interventions differ consider-
ably in their content—with one focusing on traditional
CBT techniques and the other focusing on character
strengths. Secondary aims include examining the accept-
ability, perceived utility and pre-post impact of each inter-
vention. Potential challenges include school recruitment
and student retention. To address these challenges, we
will leverage existing partnerships through the Shamiri
Institute (https://www.shamiri.institute/) and apply best

practices we have learnt through our previous work in
Kenya.30 o

Our results will indicate whether these scalable online
single-session interventions have the potential to improve
adolescent mental health and well-being in Kenya. Given
the burden of mental health problems among the youth
in Sub-Saharan Africa and the lack of treatment options,
there is a great need for scalable mental health interven-
tions. Results of this trial will help us understand if scal-
able single-session interventions could serve as one tool
to reduce the burden of mental health problems among
the youth in Kenya. Future work could examine these
single-session interventions in other low-income and
middle-income countries where adolescent mental health
problems are common and undertreated.* **
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