
Klapwijk et al. Trials          (2024) 25:446  
https://doi.org/10.1186/s13063-024-08292-6

UPDATE Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom‑
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Trials

A hybrid digital parenting programme 
to prevent abuse of adolescents in Tanzania: 
statistical analysis plan for a pragmatic cluster 
randomised controlled trial
Jonathan Klapwijk1*†  , G. J. Melendez‑Torres2†, Abigail Ornellas3†, Mwita Wambura4, Angelique N. Chetty3, 
Lauren Baerecke3, Joyce Wamoyi4 and Lucie D. Cluver1,5 

Abstract 

Background Globally, violence against children poses substantial health and economic challenges, with estimated 
costs nearing USD 7 trillion. This prompts the urgent call for effective evidence‑based interventions in preventing 
and mitigating violence against children. ParentApp is a mobile, open‑source application designed to offer a remote 
version of the Parenting for Lifelong Health (PLH) programme. ParentApp is the first digital parenting intervention 
for caregivers of adolescents aged 10–17 years to be tested in low‑ and middle‑income settings.

Methods This study is a pragmatic, two‑arm, cluster‑randomised trial in Mwanza, Tanzania’s urban and peri‑urban 
areas. Assessments are set for baseline, 1 month post‑intervention, and 12 months post‑intervention. We randomised 
80 clusters, each with about 30 caregiver‑adolescent dyads, with a 1:1 ratio stratified by urban or peri‑urban loca‑
tion. Both arms receive an entry‑level smartphone preloaded with Kiswahili apps—ParentApp for intervention 
and WashApp control.

The primary method of analysis will be generalised linear mixed‑effects models with adjustment for person‑level char‑
acteristics and multiple imputation. In three‑level models, measurement waves are nested within a person, nested 
within a sub‑ward. Regressions will constrain groups to be equal at baseline and include covariates for stratification, 
percentage of male caregivers, and individual‑level characteristics.

Discussions Preparations for the trial began in December 2022, including community mobilisation and sensitisation. 
Rolling recruitment, baseline data collection, and implementation onboarding took place between April and Septem‑
ber 2023. One‑month post‑test data collection began in August 2023 and thus far achieved 97% and 94% retention 
rates for caregivers and adolescents respectively. Final post‑test data collection will begin in September 2024, antici‑
pated to run until April 2025. This SAP was submitted to the journal before the interim analysis to preserve scientific 
integrity under a superiority hypothesis testing framework.
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Trial registration The trial was registered on the Open Science Framework on 14 March 2023: https:// doi. org/ 10. 
17605/ OSF. IO/ T9FXZ.

The trial protocol was published in Trials 25, 119 (2024): Baerecke, L., Ornellas, A., Wamoyi, J. et al. A hybrid digital 
parenting programme to prevent abuse of adolescents in Tanzania: study protocol for a pragmatic cluster‑randomised 
controlled trial. Trials 25, 119 (2024). https:// doi. org/ 10. 1186/ s13063‑ 023‑ 07893‑x.
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Introduction
Background and rationale (7)
Violence against children is estimated to affect over a bil-
lion children a year [1]. Instances of violence adversely 
affect communities in low- and middle-income countries 
with the African continent experiencing one of the high-
est rates of verbal, physical, and sexual violence among 
children and adolescents [2, 3]. The repercussions of vio-
lence against children span multiple adverse and often 
long-term outcomes across the lifecycle and can lead to 
increased demands on health and welfare systems [4–6]. 
Global estimates of the cost of violence against children 
is nearly USD 7 trillion [7], resulting in an international 
commitment to ending violence against children as a 
strategic objective for sustainable development [8].

Parenting programmes have emerged as a cornerstone 
strategy in preventing and reducing violence against chil-
dren, with evidence-based interventions demonstrating 
significant benefits in improving parenting practices and 
child outcomes [9]. However, the scale up of these pro-
grammes can be challenging and costly. In the wake of 
the COVID-19 pandemic, there is a global shift toward 
digital interventions through hybrid and remote mobile 
app design. The digital delivery of parenting programmes 
presents a viable solution to these challenges, potentially 
offering greater reach and accessibility in settings expe-
riencing rapid increases in smartphone penetration [10]. 
Digital or hybrid digital interventions, which combine 
remote or in-person human support with digital delivery, 
may be a valuable delivery approach to increase the scale-
up of parenting programmes at national levels. A sys-
tematic review identified 15 randomised trials of digital 
parenting programmes with promising results; however, 
these are concentrated in the Global North and target 
parenting of younger children. Few studies have looked 
at digital interventions for parenting adolescents in the 
Global South [11].

ParentApp for Teens (referred to hereafter as Paren-
tApp) is a mobile application designed to offer a remote 
version of the Parenting for Lifelong Health (PLH) pro-
gramme; PLH is an open-source, evidence-based inter-
vention, tailored for families in LMICs, showing promise 
in reducing violence against children, enhancing positive 
parenting, and improving family financial management 

[12, 13]. ParentApp is the first digital parenting interven-
tion for caregivers of adolescents aged 10–17 years to 
be tested in low- and middle-income settings. The app, 
designed specifically for contexts with limited to no inter-
net, was developed between 2019 and 2022 through a 
seven-stage process that involved multi-phased co-devel-
opment with various stakeholders, participatory engage-
ment across 14 African countries, mixed-methods user 
testing, a feasibility pilot, a pre-post pilot, a cluster-ran-
domised optimisation factorial trial, and two qualitative 
studies included in the feasibility pilot and optimisation 
trial. The adaptation and optimisation of ParentApp 
was conducted in partnership with the Universities of 
Oxford and Cape Town, IDEMS International, Tanzania’s 
National Institute for Medical Research (NIMR), Parent-
ing for Lifelong Health, and Clowns Without Borders 
South Africa (CWBSA), with support from the Tanza-
nia-based NGO Investing in Children and Strengthening 
their Societies (ICS) and extensive collaborations with 
researchers, programme specialists, technical experts, 
caregivers, and adolescents.

This trial aims to rigorously evaluate the effectiveness 
and cost-effectiveness of ParentApp in reducing mal-
treatment and sexual violence risks among adolescents 
aged 10–17 years through digital parenting programme 
delivery in urban and peri-urban communities. The trial 
is set in Mwanza, Tanzania, where the in-person PLH 
programme has been successfully delivered, and the 
scale-up of parenting programmes is a national commit-
ment [14].

This paper presents the statistical analysis plan (SAP) 
of the ParentApp Randomised Controlled Trial, building 
upon the existing study protocol [15].

Objectives (8)
The SAP is guided by the trial objectives, informing the 
choice of statistical methods, the handling of data, and 
the interpretation of results. The trial has the following 
objectives:

(1) Determine the effectiveness of the ParentApp 
intervention by assessing if the intervention, com-
pared to a control condition (WashApp), effec-
tively decreases rates of adolescent maltreatment 
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(physical and emotional abuse) and sexual violence 
victimisation and vulnerability at 1 month and 12 
months post-intervention

(2) Evaluate cost-effectiveness by analysing the eco-
nomic viability of the ParentApp intervention by 
analysing its cost-effectiveness in achieving the pri-
mary and secondary outcomes, from a perspective 
that encompasses the public and health sector, and 
participant costs and benefits

(3) Assess scalability and delivery by investigating the 
feasibility of delivering ParentApp at scale through 
local implementing partners, focusing on the pro-
gramme’s accessibility and participant engagement 
within the Tanzanian context

(4) Explore possible mechanisms of change through 
mediation and moderation analyses. To identify 
pathways through which ParentApp impacts behav-
ioural outcomes, including changes in parenting 
practices, adolescent behaviour, and family dynam-
ics

Study methods
Trial design (9)
The design of this study is a pragmatic, two-arm, clus-
ter-randomised controlled trial (RCT) within the urban 
and peri-urban settings of Mwanza, Tanzania. The 
study’s assessments will be collected at baseline, fol-
lowed by evaluations at 1 month post intervention and 
at 12 months post intervention. The trial encompasses 
the randomisation of 80 urban and peri-urban clusters, 
each consisting of approximately 30 caregiver-adolescent 
dyads. Randomisation will follow a structured design and 
be conducted at the cluster level, adhering to a strict 1:1 
allocation ratio.

Caregivers in both the intervention arm and control 
arm will be provided with an entry level, locally sold, 
smartphone; phones will be preloaded with the Kiswahili 
version of ParentApp for the intervention arm and a sim-
ple hygiene programme, WASH App, for the control arm. 
The intervention group will also be added to facilitated 
WhatsApp groups for the exchange of insights and learn-
ings among caregivers.

Randomisation (10)
To increase community and participant acceptance of 
the outcome, a participatory randomisation approach 
will be used. This involves representatives from the 
selected communities drawing a number that corre-
sponds to a concealed randomisation sequence. Clus-
ters will be randomly assigned to either the control or 
intervention group with a 1:1 allocation in blocks of six 
stratified by urban vs peri-urban context. The imple-
menting partner will notify the participating families 

of their allocation status after baseline data collection 
in their cluster is complete to ensure that participants 
are blind to allocation during the pre-test assess-
ment. While participants will not be blind to their 
own treatment condition, the allocation status of par-
ticipating families in other sites/clusters will be con-
cealed, thus reducing the potential for contamination. 
Blinding will not be possible for facilitators and local 
research staff due to their involvement in programme 
implementation.

Sample size (11)
The sample size is based on a detailed power calcula-
tion informed by preliminary pilot study data, using 
generalised Poisson linear mixed-effect models. These 
calculations posit that, to achieve a statistical power 
of 80% against an anticipated effect size of 0.95 and a 
control group mean outcome of 4, while accounting 
for potential attrition rates within both the control and 
intervention arms, a minimum ensemble of 80 clusters, 
each comprising 30 dyads, is required. The trial will 
therefore enrol a cohort of approximately 2400 car-
egiver-adolescent dyads or 4800 participants.

A subset of participants, comprising 40 to 60 caregiv-
ers and 20 to 30 adolescents, will be invited to engage 
in post-intervention qualitative interviews. These dis-
cussions are aimed at eliciting in-depth insights into 
the experiential dimensions of the programme, thereby 
enriching the quantitative data. Additionally, semi-
structured interviews will be conducted with a repre-
sentative sample of 10 implementing staff members, 
offering a comprehensive perspective on programme 
delivery dynamics.

Expanding the impact of the study, we intend to 
include adolescent siblings or co-resident adolescents 
present within approximately 50% of the participating 
households (estimated n = 2610) in the post-interven-
tion assessment phase. This strategic inclusion aims 
to ascertain the broader familial impact of the inter-
vention, thereby capturing any auxiliary effects on the 
household’s adolescent population not directly involved 
in the primary intervention activities.

Framework (12)
Statistical analyses within this study will be conducted 
under the control of a superiority hypothesis testing 
framework. This approach has been selected to ascer-
tain whether the intervention exhibits a statistically 
significant and clinically meaningful impact over the 
control condition.
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Statistical interim analyses and stopping guidance (13a, b, 
c)
Interim analyses will be conducted at 1 month post-
intervention (4 months post-baseline). During the 
interim analysis, the nominal significance has been set 
at p < 0.001 to mitigate the risk of type I error or false-
positive findings due to multiple testing across the trial’s 
timeframe. The residual nominal significance level for the 
final analyses will thus approximate p = 0.05. As such, 
while 95% confidence intervals will be calculated to facili-
tate the interpretation of the interim results, these results 
will not be used to make conclusive statements about the 
intervention’s effectiveness.

Timing of final analysis (14)
Results will be analysed upon database lock, following 
completion of all data collection stages in all sites.

Timing of outcome assessments (15)
Outcomes will be assessed at three time points: baseline, 
1 month post-intervention (4 months post-baseline), and 
12 months post-intervention (16 months post-baseline).

Statistical principles
Confidence intervals and p values (16, 17, 18)
All reported confidence intervals will be at the 95% level. 
Any hypothesis testing will be undertaken at the level of 
statistical significance corresponding to the prespecified 
alpha level of α = 0.05 with two-tailed tests for all analy-
ses. Minimal clinically important differences are not well 
understood or established for many outcomes included 
in this analysis. Therefore, we will not explicitly bench-
mark findings against these differences in any primary 
analyses.

Adherence and protocol deviations (19a, b, c, d)
Protocol deviations, if they occur, are likely to relate to 
the rollout and availability of the intervention. All proto-
col deviations will be systematically recoded and detailed 
in the final evaluation report of the trial. Adherence will 
be considered as part of the process evaluation which is 
not covered by this SAP.

Analysis populations (20)
The analysis populations are defined at both the family 
and the cluster levels. In all cases, the analysis adheres 
to an intention-to-treat approach. This methodology 
ensures analysing participants strictly according to the 
randomisation allocation of their cluster. At the family 
level, the analysis will be based on the treatment allo-
cation of the relevant cluster and include all dyads that 
meet the eligibility criteria, have provided informed con-
sent, and have valid outcome data. Data are provided by 

one caregiver per family. Within families, we will identify 
one index child, defined as the child whose birthday is 
coming up next. If the child is aged between 10 and 17 
years at baseline, that child will be eligible for entry in the 
adolescent sample. In an additional round of data collec-
tion for post hoc data analyses only (around 3–5 months 
after intervention), we will interview all other adolescent 
siblings (aged 10–17 at baseline, or who have turned 10 
since baseline) or co-resident adolescents in households. 
Analysis methods for this cohort will be treated in an 
addendum to this statistical analysis plan.

Trial population
Screening data (21)
The principal investigators (PIs) and research managers 
will ensure comprehensive training on the trial protocol’s 
inclusion and exclusion criteria for all staff members and 
collaborating partners. This process will uphold the trial’s 
screening process integrity and ensure a consistent appli-
cation of participant screening across the study. The PI 
or designate is responsible for final decisions regarding 
the eligibility of participants. In instances where screen-
ing outcomes render a potential participant ineligible to 
be included, the rationale for this exclusion will be clearly 
communicated to the participant. For the participants 
who are deemed ineligible, all relevant data collected 
during the screening assessment, including any informed 
consent documentation and records of completed study 
procedures, will be retained for the lifespan of the study. 
Participants who meet all eligibility criteria and com-
plete informed consent procedures will be enrolled into 
the trial. All screening records for eligible participants 
will be included in the research record for that partici-
pant and household. To facilitate the screening process, a 
detailed screening log will be maintained and include the 
following information: the screening number, participant 
age, date of screening, the date informed consent was 
obtained, and the date of study enrolment. Participants 
who opt not to participate in the trial will be politely 
asked to provide reasons for their decision to decline. In 
these instances, it will be explicitly communicated that 
they are under no obligation to disclose their reasons and 
may decline without reason or comment. Declining par-
ticipants will not be assigned a screening number but will 
be captured as refusals in the data logs. All responses will 
be recorded as part of the screening data. The screening 
log should be reviewed periodically by the PI or research 
managers to determine if there are any trends regarding 
ineligibility.

Eligibility (22)
The selection of eligible communities will focus on urban 
and peri-urban sub wards in Mwanza, Tanzania. These 
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communities must meet a specific eligibility criterion, 
specifically having at least 30 households that are quali-
fied participants in the national Tanzania Social Action 
Fund (TASAF) programme. This requirement serves as 
a nationally recognised indicator of poverty and vulner-
ability, ensuring that the communities selected are those 
in genuine need. However, it is important to note that 
only a select group of these eligible households will be 
part of the programme during the trial period. The study 
will adopt a simplified version of the TASAF eligibility 
criteria, as outlined in the Interagency Social Protection 
Assessments [16] to facilitate the selection process. In 
addition, the selection will also prioritise households that 
do not currently own a smartphone.

The trial involves three distinct participant groups. 
This includes caregiver, adolescents, and the staff of the 
implementation partner. The selection of caregivers and 
adolescents will be confined to eligible clusters, which 
include sub wards within the Mwanza Region. Sub-wards 
are defined as the lowest administrative structure at the 
community level in urban settings in Tanzania.

For caregivers from the selected sub-wards to be eligi-
ble to participate in the trial, they are required to meet 
several inclusion criteria. Caregivers should be 18 years 
or older and be the primary caregiver of an adolescent 
aged between 10 and 17 years old. Additionally, the car-
egiver should cohabit with the adolescent, sharing the 
same household for a minimum of four nights per week 
over the preceding month. Basic literacy is a criterion, 
assessed through a simple screening question about their 
reading capabilities. Suitable responses include the abil-
ity to read with slight difficulty or ease. Caregivers who 
report illiteracy or have significant reading challenges 
will be excluded. Caregivers must also consent to engage 
with either the ParentApp (intervention) or WASH 
App (control) programme and provide written or oral 
informed consent for full study participation.

Adolescents eligible to be included in the study are 
required to be aged between 10 to 17 years old at the 
study’s outset. They need to be dependent on a caregiver 
who satisfies the above specified criteria for caregiv-
ers and who have provided written or oral assent. This 
should be over and above obtaining the required consent 
from the primary caregiver for full participation in the 
study.

Staff members from the implementing partners will 
qualify for the study if they are 18 years or older, have 
participated in the ParentApp facilitator training work-
shop, and can give written or oral informed consent for 
participation.

The study will exclude any potential participants 
who exhibit severe mental health issues or acute 
mental disabilities if these conditions impede their 

capacity to provide informed consent, adhering to ethical 
considerations.

Recruitment (23)
The recruitment for this pragmatic cluster-randomised 
trial is designed to closely mirror the processes antici-
pated in a government-led scale-up, thereby ensuring 
the real-world applicability of our findings. Recruitment 
will work using a collaborative effort with established 
partnerships with UNICEF, the Tanzanian govern-
ment, and the National Institute for Medical Research 
(NIMR), alongside local implementation by the Invest-
ing in Children and Strengthening their Societies (ICS) 
organisation.

Our recruitment strategy is multifaceted, aiming to 
engage caregiver-adolescent dyads through a variety of 
channels. These include leveraging existing community 
groups, such as farmer’s groups, that offer natural assem-
blies of our target demographic. In addition to this, we 
will employ both traditional and digital outreach recruit-
ment methods.

Prior to the initiation of any recruitment activities, for-
mal approval will be secured from local community and 
political leaders to ensure a collaborative recruitment 
approach. The community leaders will be asked to take 
an active role in the recruitment process, ensuring com-
prehensive community mapping and recruitment efforts. 
This process ensures that the recruitment procedure is 
not only respectful of local community structures but is 
also tailored to the unique socio-cultural context of each 
sub ward.

Current recruitment and data collection figures are 
included in the CONSORT flow diagram (Fig. 1).

Withdrawal/follow‑up (24a, b, c)
Following the ethical principles guiding this trial, car-
egivers and adolescents have the explicit right to with-
draw from the study at any point, without facing any 
type of repercussion or penalty. All collected data will be 
retained up to the point of withdrawal unless the partici-
pant requests otherwise. The study has a proactive moni-
toring mechanism designed to identify and address any 
adverse effects stemming from participation. Should it 
become evident that participation in the trial, or expo-
sure to the intervention, has caused significant harm to 
participants or their families, the study team will take 
immediate action to suspend research activities. Types 
of harm that will be screened for include abuse, suici-
dality, intimate partner violence (IPV), and other forms 
of psychological or physical distress. Research activities 
will only resume if all issues can be adequately addressed, 
ensuring harm will not be repeated.
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Baseline patient characteristics (25a, b)
Participant recruitment and baseline assessment are 
undertaken on a rolling basis. Randomisation will 
occur once complete strata have been defined, ensur-
ing the allocation of treatment groups is as unbiased 
as possible. No caregiver baseline data are used at the 
point of randomisation. Blocks of clusters within strata 
will be randomised to account for potential population 
differences between regions.

For each cluster, we will report on the following key 
characteristics:

 (i) District: The specific administrative district within 
the region of Mwanza

 (ii) Ward: The ward within the district, providing a 
finer geographical categorisation

 (iii) Cluster: A further breakdown within the ward to 
identify specific participant groups

Baseline characteristics collected from caregivers 
include:

 (i) Age
 (ii) Gender

Fig. 1 ParentApp Randomised Controlled Trial CONSORT diagram showing current data collection figures
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 (iii) Relationship with adolescent
 (iv) Reading proficiency

Adolescents’ baseline characteristics, as reported by 
their caregivers, include:

 (i) Age
 (ii) Gender

Statistical analysis
Outcome definitions (26a, b, c)
This trial explores several outcomes, including primary 
and secondary, socio-demographic measures, cost-effec-
tiveness, implementation, and exploratory. As previously 
noted, data collection will occur at three timepoints: 
baseline, 1 month post-intervention, and again at 12 
months post-intervention. To ensure consistent reli-
ability and validity across the study’s scope, the outcome 
measurements will be collected from both caregivers and 
adolescents and, unless specified otherwise, be reported 
independently. A consistent recall period of ‘the past 4 
weeks’ will be used to optimise the precision of poten-
tial behaviour change detection attributable to the inter-
vention. All outcomes are supported by an established 
theoretical framework, with intervention effects rigor-
ously evaluated through empirical analysis. Tools will 
be back translated into Kiswahili and undergo extensive 
local review to ensure language accuracy and cultural 
relevance; certain measures have been adapted following 
feedback from the pilot phase of the trial with the aim of 
enhancing comprehensibility and contextual relevance.

Primary outcomes
Primary outcomes for both caregivers and adolescents 
include child maltreatment, sexual violence victimisation, 
and sexual violence vulnerability. Child maltreatment 
includes both physical [1a] and emotional [1b] abuse 
and will be assessed using subscales of the Caregiver and 
Child Versions of the International Society for the Pre-
vention of Child Abuse and Neglect Screen Tool for Tri-
als (ICAST-Trials) [17].

Sexual violence victimisation [3a; 3b; 3c; 3h] will com-
bine measures and items of contact sexual abuse, non-
contact sexual abuse, alcohol-facilitated forced sex, and 
transactional sex; these measures are from adolescent 
reports only. Sexual violence vulnerability [3e], both 
adolescent and caregiver reported, will combine items 
of exposure to high-risk situations for sexual violence. 
These two outcomes will be evaluated using a combi-
nation of items from the ICAST-Trial measures [17], 
the CDC Violence Against Children and Youth Surveys 
[18], and a locally derived sexual violence vulnerability 
scale developed through consultation with families and 

practitioners. This approach differs slightly from what 
was reported in the study protocol, in that these two out-
comes will then be combined to form a single primary 
outcome of sexual violence victimisation and vulnerabil-
ity [3a; 3b; 3c; 3h; 3e]. To address the intricate dynamics 
of sexual violence victimisation and vulnerability, addi-
tional exploratory analysis will disaggregate outcomes by 
gender.

Secondary outcomes
The secondary outcomes are presented in Table 2.

Exploratory outcomes

• Use of internet and exposure to online violence risk—
the Global Partnership to End Violence Against Chil-
dren’s Disrupting Harm project [19] (adapted)

• Digital literacy—questions developed by the research 
team to assess digital skills

• Adolescent externalising and internalising prob-
lem behaviour—the Child and Adolescent Behavior 
Inventory (CABI) [20]. Items are caregiver reported 
only

• Adolescent internalising mental health distress, 
depression and anxiety – PHQ (adolescent only)

• Substance use—the WHO Alcohol Use Disorders 
Identification Test [21] and the WHO Global School-
based Health Survey [22] (adapted)

• Engaged responsive parenting encompassing cross-
cultural indicators of playful learning [23], character-
istics of learning through play [24, 25] and positive 
parenting—the APQ positive parenting and involve-
ment subscales, the parent-child communication 
scale, and parent support for school. Caregiver’s 
engagement with playful activities in the app (e.g. 
number of playful activities completed) will be meas-
ured through app engagement data

Socio‑demographic measures
Baseline socio-demographics for both caregiver and ado-
lescent will include items from the Multiple Indicator 
Cluster Surveys (MICS) [26] as well as general questions:

• Age
• Gender
• Assessment of disability (baseline and 1 month fol-

low-up)
• Assessment of basic literacy
• Household structure
• Adolescent’s relationship to the caregiver
• Household employment
• School enrolment



Page 8 of 14Klapwijk et al. Trials          (2024) 25:446 

• Relationship status
• Orphanhood
• Access to social protection (e.g. government cash 

transfers)

Cost‑effectiveness outcomes
Implementation costs will be calculated through weekly 
surveys completed by facilitators, recording time and 
data spent in WhatsApp group live chats, additional 
remote support, any preparatory efforts from facilitators, 
and basic participant engagement statistics. This will 
enable accurate and real-time data to inform implemen-
tation costs. Delivery costs will be retrospectively calcu-
lated, including facilitator training and support, mobile 
device provision, programme onboarding, and app main-
tenance. For cost-effectiveness measurements, a visual 
analogue 0–100 scale will be used to inform quality-
adjusted life years (QALY) in the pre and post surveys for 
both adolescents and caregivers. To better estimate cost 
and savings of the intervention across multiple outcomes 
and VAC pathways, we will deploy a multi-outcome dis-
counted cost-effectiveness approach [27, 28].

Implementation outcomes
Implementation outcomes will be assessed to understand 
intervention fidelity, uptake, and retention. Data on the 
amount, frequency, and duration of app usage, as well as 
the nature, scope, and depth of content engagement, will 
be collected through app-generated statistics. Weekly 
facilitator surveys, as described under cost-effectiveness 
outcomes, will be used to collect facilitator-reported 
experiences such as implementation challenges, suc-
cesses, and other relevant insights. To explore the quality 
of support, a random sampling of the moderated What-
sApp live chat sessions will be assessed; the team will 
ensure complete transparency in any monitoring activi-
ties and participant confidentiality will be maintained. 
Interviews with select implementing staff will provide 
supplementary qualitative insights.

Implementation outcomes will further include explo-
ration of intervention acceptability, benefits, and chal-
lenges through qualitative interviews with caregivers, 
adolescents, and implementing staff. Open-ended ques-
tions on ParentApp acceptability, cultural relevance, 
delivery experiences, usage satisfaction and engagement, 
and perceived benefits and challenges will be explored. 
Focus group discussions with implementing staff will be 
explore facilitator experiences of intervention delivery, 
processes, barriers, and recommendations for future 
implementation.

Exploratory interviews with siblings
With a small amount of additional funding, explora-
tory data collection will take place with adolescent sib-
lings or co-residents in participating households. The 
survey tool will align with the 1 month follow-up sur-
vey administered to trial caregiver-adolescent dyads, 
with minor alterations. This additional exploratory 
outcome will allow us to ascertain potential spill-over 
effects of the intervention to other children within the 
household.

Analysis methods (27a, b, c, d, e)
Analysis methods for primary and secondary outcomes
The primary method of analysis will be generalised lin-
ear mixed-effects models to account for the hierarchical 
nature of the data. This will involve specifying a three-
level model with adjustment for person-level charac-
teristics and multiple imputation. In this three-level 
model, measurement waves are nested within a person, 
and this is nested within a sub-ward (i.e. cluster). Each 
regression will delineate the relationships at each level 
where necessary. At the cluster level (level 3), the model 
incorporates terms for randomisation stratification vari-
ables and contextual covariates such as the percentage 
of male caregivers within each cluster. At variance with 
the protocol, a term for intervention allocation will not 
be included due to the repeated measures nature of the 
analysis (and the subsequent uninterpretability of a ‘base-
line’ intervention term). This is equivalent to constrain-
ing the intercepts to be equal by arm. At the individual 
level (level 2), the model adjusts for demographic charac-
teristics centred at the overall sample mean. For caregiver 
report models, this includes caregiver age, caregiver gen-
der, caregiver-adolescent relationship, caregiver disabil-
ity, child age, child gender, and child disability; caregiver 
gender specifically is centred at the overall cluster mean 
to facilitate interpretable comparisons. For child report 
models, this includes caregiver-adolescent relationship, 
child age, child gender, and child disability. At level 1, 
the model includes a categorical time variable and inter-
actions between intervention allocation and time (i.e. 
the test of intervention effectiveness). If an event occurs 
whereby more than participant (adolescent or caregiver) 
is recruited from a single household, we will implement 
a clustered standard error structure on level 2. If a three-
level model fails to converge, we will use a two-level 
model with measurement waves within person, cluster-
ing standard errors by sub-ward.

The regression link functions will be tailored based 
on the distributional characteristic of each outcome 
measure. For example, a logit link will be used when 
outcome measures are binary and a Poisson link for 
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outcome measures with count data which include inte-
ger values from 0.

The intervention’s effectiveness will be evaluated 
through multiparameter Wald tests or likelihood ratio 
tests as appropriate, comparing models with and with-
out intervention-by-time interactions to assess the 
totality of the intervention’s impact. Furthermore, the 
use of Wald tests will assess the significance of specific 
fixed effects model coefficients, particularly in relation 
to the intervention-by-time interactions. In addition 
to the primary analysis, we will conduct both adjusted 
analyses with unimputed data and unadjusted analyses 
with unimputed data, which include terms for strati-
fication, time, and intervention-by-time, to provide a 
baseline estimate of intervention effectiveness without 
covariate adjustments.

Both Wald tests and marginal effects plots will be used 
to evaluate differences of outcome interactions by inter-
vention group and will be supported by the computation 
of intra-cluster correlation coefficient (ICC) for hierar-
chical data. Depending on the distribution of the data, i.e. 
binary or Poisson, median incidence rate ratios (IRR) or 
odds ratios for hierarchical and non-normally distributed 
data will be respectively calculated.

The p-value threshold will be 0.05 for all pre-specified 
analyses. However, due to multiple comparisons planned 
for exploratory analyses, a sharpened q-value will be 
used with respect to all exploratory analyses to adjust the 

p-value threshold for statistical significance to reduce the 
likelihood of false positives.

Quality assurance
As a minimum, derivation of each of the primary out-
comes will be undertaken twice, independently, with 
primary analyses also performed twice, independently. 
Dependent on capacity, derivation of key secondary 
outcomes will also be undertaken twice, independently 
where possible.

Missing data (28)
To account for the hierarchical structure of the data (with 
individuals nested within families, and families within 
clusters), we will employ a two-level ‘wide’ multiple 
imputation strategy utilising fully conditional specifica-
tions. This approach allows us to impute missing data by 
specifying a model that includes intervention effects and 
stratifiers at the cluster level (level 2), along with the rel-
evant baseline person-level predictors at the individual 
level (level 1). This approach requires ignoring possible 
clustering of standard errors. An example is where more 
than one caregiver is recruited in a household, therefore 
generating biased estimates of ICCs. As the substantive 
variance partition of interest is at level three, the impact 
of this would likely be negligible. A consistent imputation 
rule will be used to determine where scales are imputed, 
items are imputed, or another strategy is used.

Table 1 Primary outcomes

Outcome Informant Gender disaggregated Measure

Child maltreatment includes both physical 
and emotional abuse

Both No Caregiver and Child Versions of the International Society 
for the Prevention of Child Abuse and Neglect Screen Tool 
for Trials (ICAST‑Trials) [17] (CG Range 0–140; AD Range 0–140)

Child physical abuse Both No ICAST‑Trial Caregiver and Child Versions Physical Abuse subscale 
[17] (CG Range 0–40; AD Range 0–40)

Child emotional abuse Both No ICAST‑Trial Caregiver and Child Versions Emotional Abuse sub‑
scale [17] (CG Range 0–100; AD Range 0–100)

Sexual violence victimisation and vulnerability Both Yes (adolescent) Combining items of the ICAST‑Trial Caregiver and Child Versions 
of Contact and Non‑Contact Sexual Abuse subscale, Alcohol‑
Facilitated Forced Sex subscale [17], the WHO’s Violence Against 
Women Instrument and Global Partnership to End Violence 
Against Children’s Disrupting Harm Project Transactional Sex 
items. The CDC Violence Against Children and Youth Surveys 
[18], and a locally derived sexual violence vulnerability scale 
developed through consultation with families and practitioners 
(CG Range 0–90; AD Range 0–180)

Sexual violence victimisation Adolescent Yes (adolescent) ICAST‑Trial Caregiver and Child Versions of Contact and Non‑
Contact Sexual Abuse subscale, Alcohol‑Facilitated Forced Sex 
[17], the WHO’s Violence Against Women Instrument Transac‑
tional Sex item and Global Partnership to End Violence Against 
Children’s Disrupting Harm project instrument (AD Range 0–90)

Sexual violence vulnerability Both Yes (adolescent) CDC Violence Against Children and Youth Surveys [18], 
and a locally derived sexual violence vulnerability scale devel‑
oped through consultation with families and practitioners (CG 
Range 0–90; AD Range 0–90)
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Additional analyses (29)
Gender‑disaggregated analyses
Specific outcomes described in Tables 1, 2, and 3 will be 
analysed disaggregated by caregiver or adolescent gender. 
These will be estimated as unadjusted models including 
terms for stratification, time, and intervention-by-time 
only.

Methods for additional analyses
The trial extends the analysis to investigate the effects 
of the intervention by mediation, moderation and com-
munity spread. The goal of these additional analyses is 
to explore the pathways through which the intervention 

impacts specific outcomes, to understand the conditions 
where these effects are amplified or attenuated, and how 
the intervention’s impact spreads within the community.

Mediation analysis will be conducted in instances 
where a significant effect of the intervention on both 
a potential mediator at post-intervention and on a 
primary outcome at the 12-month follow-up stage 
is observed. Utilising a two-level model that include 
individuals nested within clusters, our approach will 
incorporate a 2-1-1 mediation framework [39]. The 
mediation model will explore the interactions between 
the intervention allocation and the cluster-level mean 
of the mediator, together with outcome’s cluster-level 

Table 2 Secondary outcomes

Outcome Informant Gender disaggregated Measure

Parental supervision, inconsistent discipline, positive 
parenting, positive involved parenting

Both No Alabama Parenting Questionnaire subscales [29] (CG 
Range 0–310; AD Range 0–310)

Child neglect Both No ICAST‑Trial Caregiver and Child Versions Neglect 
subscale [17] (adapted for low‑income contexts 
where neglect may be unintentional/poverty‑related) 
(CG Range 0–30; AD Range 0–60)

Caregiver and adolescent attitudes to physical 
punishment

Caregiver No UNICEF Multiple Indicator Cluster Surveys (MICS) 5 
Child Discipline module [26] (CG Range 0–10)

Sexual violence victimisation risk planning Both No Scale developed for a PLH RCT in South Africa [12] 
(single item) (CG Range 0–10; AD Range 0–10)

Intimate partner violence (IPV) experience, witness‑
ing (adolescent report only), and perpetration 
(caregiver report only)

Both Yes (except for witnessing) WHO’s Violence Against Women Instrument (VAWI) 
[30] (adapted)
ICAST‑Trial Child Version [17] (select items) (CG Range 
0–100; AD Range 0–120)

Gender equitable behaviours (caregiver report only) Caregiver Yes (caregiver) Survey developed by researchers at the London 
School of Hygiene and Tropical Medicine (LSHTM); 
used in an RCT of a violence prevention intervention 
in Tanzania [31]. Survey developed by researchers 
of an RCT of a gender‑transformative violence preven‑
tion intervention in Rwanda [32] (CG Range 0–40)

Caregiver and adolescent attitudes towards gender 
roles

Both Yes (informant) Attitudes toward gender roles section of the WHO 
Multi‑Country Study on Domestic Violence [30] (CG 
Range 0–60; AD Range 0–60)

Caregiver support for school Caregiver No Parent involvement and support of education [33] (CG 
Range 0–50)

Parent communication Caregiver No Fast Track Intervention Study’s Parent‑Child Communi‑
cation Scale [34] (adapted) (CG Range 0–60)

Economic hardship Both No Monthly shortfalls of basic necessities, such as clothes, 
soap, and school equipment (CG Range 0–8; AD 
Range 0–80)

Financial self‑efficacy [9h] and family financial 
management

Both No Items on borrowing (from loan sharks and others), sav‑
ing, and budgeting (CG Range 0–30; AD Range 0–30)

Parenting stress Caregiver No Parental Stress Scale [35] (CG Range 0–70)

Mental health distress Both No Patient Health Questionnaire 4 (PHQ‑4) [36] (CG Range 
0–40; AD Range 0–40)

Social support Both No Medical Outcomes Study Social Support Survey [37] 
(CG Range 0–80; AD Range 0–80)

Sexual risk behaviour Adolescent Yes (adolescent) CDC Violence Against Children and Youth Surveys 
(VACS) [18]. South African Demographic and Health 
Survey [38]. One item on age‑disparate sex (AD Range 
0–30)
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random intercept at the 12-month follow-up, adjust-
ing for baseline characteristics. The differentiation of 
pathways between the mediator and outcome, at both 
the individual and cluster level, will allow us to iden-
tify any contextual mediating effects.

The aim of the moderation analysis is to explore dif-
ferential effects of the intervention, considering both 
the individual-level and cluster-level characteristics. 
The analysis will mirror the vector of level 2 charac-
teristics used in the main outcome models. By centring 
the moderators within their context and examining the 
interactions at both levels within our hierarchical data 
structure, we will be able to identify variations in the 
intervention’s efficacy across different groups and con-
texts. Where feasible with data structures, moderated 
mediation hypothesis testing will be conducted using 
a multiple-group multilevel structural equation model-
ling approach [40]. Using level 3 variables as stratifi-
ers, we will rerun mediation models to assess whether 
pathways comprising indirect effects are different over 
strata. The final analytic plans for mediation and mod-
eration analyses will be submitted to Open Science 
Framework a priori to conducting these analyses.

Finally, we will examine community spread using 
standard indicators of intervention exposure in fol-
low-up surveys. We will report descriptive statistics 
characterising the extent of intervention exposure in 
control clusters. If appropriate, we will use a multilevel 
complier average causal effect analysis to recover the 
‘true’ effect of exposure to the intervention, focusing 
on primary outcomes and considering intervention 
exposure for each timepoint.

Harms (30)
Aligning with the highest ethical standards and the 
universal principles of human research ethics, with 
respect for person, beneficence, and justice, this trial 
is designed to safeguard all participants through every 
phase of the trial. Ethical principles will be strictly 
enforced during all screening, recruitment, onboard-
ing, data collection, and intervention engagement 
stages. Understanding the sensitive nature of the sub-
ject matter that is dealt with during the trial, there 
exists the potential that participants may disclose 
experiences of ongoing violent practices, whether they 
are the recipient or perpetrator of such acts towards 
themselves, their children, and/or partners. In line 
with this, the informed consent process ensures clar-
ity and transparency regarding the handling of highly 
sensitive information, especially that which pertains to 
harmful practices. The participants are informed that, 
if necessary, certain information may need to be dis-
closed if the participant and/or members of their family 
are at risk of harm. To ensure that all members of the 
research team are committed to the ethical guidelines, 
all research assistants and implementation facilitators 
will undergo training on how to identify and respond to 
signs of harm. Should it be determined that the partici-
pation or involvement in the trial has led to significant 
harm for the participant and/or their family (includ-
ing, but not limited to, abuse, suicidality, intimate part-
ner violence, or other severe psychological or physical 
harm), the research team will cease all further activi-
ties until the issue can be resolved and ensure it is not 
repeated.

Table 3 Exploratory outcomes

Outcome Informant Gender 
disaggregated

Measure

Use of internet and exposure to online violence risk Both No The Global Partnership to End Violence Against Children’s Disrupt‑
ing Harm project [19] (adapted) (CG Range 0–20; AD range 0–110)

Digital literacy Both No Questions developed by the research team to assess digital skills 
(CG Range 0–40; AD Range 0–40)

Adolescent externalising and internalising behaviour Caregiver No The Child and Adolescent Behavior Inventory (CABI) [20] (CG 
Range 0–140)

Substance use Both No WHO Alcohol Use Disorders Identification Test [21] and the WHO 
Global School‑based Health Survey [22] (adapted) (CG Range 
0–20; AD Range 0–20)

Engaged responsive parenting Both No Encompassing cross‑cultural indicators of playful learning 
[23], characteristics of learning through play [24, 25] and posi‑
tive parenting. Measures include the APQ positive parenting 
and involvement subscales, the parent‑child communication 
scale, and parent support for school. Caregiver’s engagement 
with playful activities in the app (e.g. number of playful activities 
completed) will be measured through app engagement data (CG 
Range 0–260; AD Range 0–150)
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Statistical software (31)
Quantitative data will be cleaned and analysed in R, R 
studio, and Stata v18.0.

Trial status and discussion
Preparations for the trial began in December 2022, 
including community mobilisation and sensitisation. Due 
to a Marburg outbreak in the region, recruitment activi-
ties were put on hold mid-January 2023 and resumed 
once the outbreak had been declared safely contained 
in late March 2023. Rolling recruitment, baseline data 
collection, and implementation onboarding took place 
between April and September 2023. The final groups 
completed the 14-week programme in December 2023. 
One-month post-test data collection began in August 
2023, and by March 2024, we had achieved 97% and 94% 
retention rates for caregivers and adolescents respec-
tively. The exploratory sibling study commenced in April 
2024 and is ongoing. Final post-test data collection (12-
month follow-up) will begin in September 2024, and we 
anticipate will run until April 2025. This SAP was submit-
ted to the journal before the interim analysis to preserve 
scientific integrity under a superiority hypothesis test-
ing framework. The statistician has liaised with the data 
management team to ensure that any documents which 
could affect the statistics in the trial are referenced in this 
SAP. Nonstandard statistical methods were not used.
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