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Study protocol for a Critical Realist pilot cluster-randomised controlled trial of a
whole-school-based mindfulness intervention (SBMI) promoting child and adolescent
mental wellbeing in Rwanda and Ethiopia

Abstract

Background

This research uses a critical realist approach to understand how and why school-based
mindfulness interventions designed to promote child and adolescent mental wellbeing work
or do not. Poor mental wellbeing is the leading cause of illness among children and
adolescents in sub-Saharan Africa, with an estimated prevalence of 1 in 7. There is evidence
that school-based mindfulness interventions promote child and adolescent wellbeing. Still,
few interventions have been trialled in SSA, and none have examined how and why
mindfulness interventions work.

Methods

Using a Critical Realist pilot cluster-randomised controlled trial; we will evaluate a school-
based mindfulness intervention compared to the regular curriculum over one school year.
Incorporating mindfulness into the primary school curriculum will provide proactive reach to
all CA. The intervention will be codesigned by teacher educators, schoolteachers, policy
actors and community members, including CAs. In each country, three schools will be
selected and randomised as pilot, intervention, or control/waitlist. The mindfulness
intervention will be integrated into the school curriculum and taught to all children attending
the schools by classroom teachers trained to deliver it. Quantitative research will be used to
measure the outcome of the intervention, and qualitative research to answer how and why
questions. The primary outcome is improved mental wellbeing of pupils measured by the
Acholi Psychological Assessment Instrument. Secondary outcomes will include subjective
quality of life, school 'climate’, school performance, and satisfaction with school. Pupils,
teachers and main carers in intervention and control/waitlist schools will fill in questionnaires
before and after the intervention and process evaluation will be carried out in intervention
schools. The cost-effectiveness of the mindfulness intervention will be assessed.
Discussion

The evaluation will provide new interdisciplinary knowledge, and methods, to understand
and sustainable impacts on CA mental wellbeing in these settings. Independent research
and intervention teams will run the trial.

Registration of Project: Research Registry 8799, Mar 31 2023
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Introduction: Background and Rationale

This protocol sets out a programme of interdisciplinary, applied health research to
investigate the potential for a school-based mindfulness intervention (SBMI) to promote the
mental wellbeing of children and adolescents (CAs) in Rwanda and Ethiopia(1). It is
designed as a pilot critical realist cluster control trial (CRcCT) of a culturally adapted SBMI.
Such interventions are relatively inexpensive, non-stigmatising and inclusive and can be
integrated into the school curriculum and taught by teachers after pre- or in-service training
(2). A CRcCT enables the evaluation to go beyond measuring the relationship between the
dependent and experimental variables and provides an understanding of how outcomes are
influenced by deeper mechanisms, structures and processes, including underlying power
dynamics, social norms, and cultural beliefs in a given context (3—7). The design enables us
to enumerate the outcomes, develop and test hypotheses about the mechanisms embedded
in the intervention and its context, and uncover how the CAs involved respond to the
resources offered by the mindfulness intervention in the context (3). The evaluation will
provide a more comprehensive and nuanced understanding of the intervention and enable
us to identify ways to improve its effectiveness and sustainability. It will provide policy
stakeholders with information about the intervention, what works and what conditions need
to be in place for it to work. This is important for replicating the intervention and identifying
possible generalisable causal pathways through replication in other contexts enabling the
identification of demi-regularities, and semi-predictable patterns of programme functioning.
Globally, mental health problems are the leading cause of iliness in CAs (8), including LMICs
(9). In Sub-Saharan Africa (SSA), for example, an estimated one in seven CAs have a
mental health challenge (10), with even higher rates for adolescents (11). CAs in SSA face
health and socioeconomic challenges that increase vulnerability to poor mental wellbeing
(10,12,13). High rates of HIV, conflict and violence, fragile states, natural disasters, forced
migration and discrimination are significant drivers of poor mental health (14). Poor mental
wellbeing is associated with low educational attainment and increased involvement in risky
behaviours, with mental health problems persisting into adulthood (15-17). However, the
mental health needs of CAs are under-recognised. There is a shortage of evidence on
promoting CAs' mental wellbeing (10), a lack of policies and community awareness, poor
mental health literacy, high levels of stigma and few interventions to reduce or detect CAs at
risk (14,18). There is a widening treatment gap with few specialist services or qualified
mental health workers and poor service delivery (12,13,19,20).

Rwanda and Ethiopia, where we will implement our programme, are aid-dependent, least-
developed countries in East Africa. Child poverty is high; in Rwanda, 60% of children lived in
absolute poverty (less than $1.95ppp a day) in 2017 and 26% in Ethiopia (21). Both
countries are fragile, post-conflict states with CAs facing significant challenges, Ethiopia is
ranked 153, and Rwanda ranked 130 out of 180 countries on the Child Flourishing Index
(18). Primary school education is mandatory, and participation rates are high. However,
children make slow progress through school, primary school completion rates are low, and
most of those that do complete are over-age (22,23). Violence is part of the reality of
everyday life for CAs, with physical punishment seen as normatively acceptable and used
frequently (24-28). There is little reliable evidence on the extent of mental health problems
among CAs. In Rwanda, the national mental health survey found a prevalence rate for
mental disorders among those aged 14-18 of 10% (29). In Ethiopia, the CAs prevalence rate
has been estimated to be between 12% and 25% (30). Both countries lack a clear plan for
promoting CAs' mental wellbeing, a lack of funding, an acute shortage of qualified mental
health workers and no specialist services for CAs (31-37).
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Mental wellbeing has an impact on CAs' quality of life, their cognitive development, their
attainment and physical health, as well as their mental wellbeing as adults (38,39). It is about
more than the absence of mental illness; it is about their positive functioning. Mental
wellbeing influences how CAs cope with stress, trauma, and physical ill-health and is
influenced by their resilience, relationships, and the broader socioeconomic, cultural, and
environmental conditions in which they live. However, it is possible to improve mental
wellbeing through prevention and early interventions, including school-based ones (40-44).
Such interventions focus on enhancing capabilities and preventing risky behaviour, are not
stigmatising, and reach a high proportion of CAs (12,45-47). They are low-cost, reduce the
treatment gap, and recognise the importance of working collaboratively with students,
families, communities and teachers (48). Research has also shown that the cultural
translation of interventions is essential and possible (49,50) with teachers trained to teach
them (51). However, there is an acute need to strengthen the evidence base for low- and
middle-income countries (LMICs), given the potential for low-cost whole-school interventions
to have a high impact in settings of complex, multidimensional and intergenerational
hardship, disadvantage and exclusion (52,53).

Mindfulness has been identified in HICs as an effective intervention for promoting CAs'
mental wellbeing, as evidenced by systematic reviews and meta-analyses (42,43,54), with
interventions taking a school-based universal prevention approach being more likely to have
a positive impact (38,54). Mindfulness positively affects several outcome domains, including
improving cognitive performance, reducing stress, and increasing resilience and socio-
emotional skills. There have been calls for the broad introduction of mindfulness in schools
(43,55,56). Mindfulness interventions have also been shown to reduce teachers' stress
levels and improve their mental wellbeing and relationships with students making classroom
environments more conducive to student learning (56-59).

They can be integrated into the school timetable and delivered by teachers with pre- or in-
service training.

Evidence on the efficacy of mindfulness in LMICs is less robust but suggests that it positively
impacts CA mental wellbeing and decreases teachers' stress when adapted to be culturally
appropriate (49,60—64). There has been little research on SSA, and only one SBMI was
evaluated using a quasi-experimental method in Northern Uganda (61). The evaluation
found that adapting an intervention and training teachers was possible. It significantly
decreased pupils' depressive symptoms, reduced anger, hostility and feelings of rejection,
and improved academic grades. Furthermore, a systematic review of research on task
shifting in SSA concluded that teachers could be a valuable and cost-effective resource for
mental health service delivery provided policies and training are in place, and teachers have
been trained to deliver interventions (65).

The mindfulness intervention for this project (66) will be developed during Phase 1 of the
project. In year 1, seven teacher educators, four from Rwanda and three from Ethiopia, will
be educated in mindfulness by experienced mindfulness teacher educators from Scotland. In
year 2, 20 teacher mindfulness champions, ten from Ethiopia and ten from Rwanda will be
trained in mindfulness. They will work with the teacher educators to develop a culturally
appropriate whole-school mindfulness intervention for schools in Rwanda and Ethiopia (67).
Participatory Action Research with parents and CAs, interviews with policy stakeholders, and
findings from literature reviews will inform the design of the intervention. The intervention will
enable schools to create a culture of mindfulness that supports students' wellbeing,
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academic success, and teachers' personal and professional growth (56). The training will
have three core interrelated elements: (1) intention, knowing what we are doing and why we
are doing it; (2) attention, attending fully to the present moment; and (3) attitude, being open,
kind and curious (68). Mindfulness practice will be integrated into the school day and
curriculum, and CAs will be encouraged to share their experiences with parents and family
members. The schools will promote mindful communication encouraging teachers and CAs
to listen attentively, speak truthfully, use nonviolent communication techniques to resolve
conflicts and foster a supportive, non-judgmental environment. They will also promote CAs
to understand and appreciate the perspectives of others and to show kindness and care
towards themselves and others.

To provide more evidence on the efficacy of SBMIs in LICs in SSA, the project will
investigate the impact of a culturally-appropriate SBMI on the mental wellbeing of CAs in
Ethiopia and Rwanda using a CR approach to determine what makes the programmes work,
how, where, with whom and to what extent (69—71). The aim is to evaluate a culturally
appropriate SBMI developed with stakeholders to promote CAs' mental wellbeing.

The objectives of the project are:
(1) to enumerate the status of the mental wellbeing of CAs before and after the intervention;

(2) to identify the underlying context and intervention mechanisms explaining the effects of
the mindfulness intervention and compare these with those identified in the literature;

(3) to examine how different CAs respond to the mindfulness intervention;

(4) to determine if the intervention is culturally acceptable and affordable?

Methods and Analysis

Introduction

This protocol sets out the design of a study which adopts a critical realist design. The
protocol was guided by the Spirit 2013 checklist for Clinical Trial Protocols and CONSORT
2010 Checklist of information when reporting a pilot or feasibility trial, as recommended by
Thabane and Lancaster (72). Critical realist trials follow the steps in the Medical Research
Council's framework for evaluating complex healthcare interventions (3).

The project will be implemented in two phases (Figure 1). Phase 1 will last 18 months, and
the main activities of Phase 2 will last 30 months. The findings from Phase 1 will be used to
inform the intervention design and refine the Programme Theory, which will be tested in
Phase 2. Phase 2 will be an impact evaluation of the whole school mindfulness intervention.
The intervention will be delivered in the intervention schools for nine months in year 3 (a
school year) and in the control/waitlist schools in year 4. Before the mindfulness intervention
is delivered in year three a pilot of the intervention and the research tools will be carried out
in a feasibility school in each country.
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Figure 1: Study lllustration: Phase 1 and Phase 2 Methods and Outputs
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Project Design

The overarching methodology is critical realism, a theory-driven form of case study
evaluation that recognises that not every intervention will work for every person in the same
way (73) and a rejection of the assumption that the effectiveness of an intervention is based
only on its inherent qualities. The basic tenets of CR are ontological realism, epistemic
relativism, judgemental rationality, a separation between structure and agency, and a
commitment to social justice to understand how to improve people's lives. Reality exists
independently of our knowledge, with our understanding of it is constructed through social
and cultural contexts. For CR, there are three overlapping ontological domains, the
empirical, the actual and the real (74). The empirical consists of what reflexive agents
observe, experience, and understand; the actual is where events generated by mechanisms
and structures happen whether we experience them or not, and the real, which pre-exists us,
is beyond the consciousness of human beings and is where the enduring mechanisms and
structures exist that can produce events in the world. People are conditioned by the context
in which they live, and this constrains their agency, but it is agency that brings about social
change (75).

The project's research design follows Bhaskar's Critical Realist RRRIREI(C) (resolution,
abductive redescription, retroduction, retrodiction, elimination, identification of antecedents
and correction) model, which sets out the steps for social scientists to conduct applied
explanatory research (Table 1) (76) combined with Margaret Archer's Morphogenic
approach (75). Bhaskar's model provides a framework for interdisciplinary research, starting
by determining which disciplines can contribute to the research. The aim is to move from
disciplinary research and theorising to develop interdisciplinary theories (explanations) for
the findings.
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Planning and

Cross-Phase

Interdisciplinary

effects

Multi-disciplinary Phase Phase Phase
Resolution Redescription | Retroduction Retrodiction | Elimination | Identification Correction
Identification of | Identification of | Identifying what Identifying Elimination Identify the Identifying
the levels that | disciplines and | properties are how different | of most gaps or
are included. using necessary for a mechanisms | alternative comprehensive | errorsin
abduction to phenomenon to reinforce, theoretical interdisciplinary | existing
Biological/ develop exist moderate, explanations | explanation for | theory in
Individual theoreticgl and N hqw the light of
explanations condition mindfulness the
Social- for the impact one another promotes explanation
Interaction of the to affect the children's developed
intervention on outcome mental by the
Socioeconomic | children's wellbeing programme.
mental
wellbeing
Identifying Develop Developing or Develop Use Use Iterative
disciplines that | disciplinary revising existing trans-factual | judgemental | judgemental refinement
research at theories to hypotheses theories rationality to | rationality to of theory to
different levels | explain the based on integrating eliminate identify the account for
and carrying impact. observation of the theories that | most new
out the o their effects by disciplinary lack comprehensive | information
research Reductionist/ identifying the explanations | explanatory | explanation to correct
based on atomistic underlying causal power errors
disciplinary explanations. | mechanisms that
expertise. caused these

Based on Bhaskar, R. (2016).

Enlightened Common Sense:

Realism. Routledge: London and New York

Margaret Archer's Morphogenic approach enables us to understand how an intervention

The Philosophy of Critical

works (Figure 2). She argues that structures shape human behaviour and social interaction
while recognising that structures are not fixed or immutable but can be transformed through
human agency. She argues that it is necessary to distinguish between agency and structure

and between social structure and culture. People are conditioned by the context in which

they are born but can change the social structure and culture through agency. The outcome
of an intervention results from people's interpretations and responses to the intervention in

an open system where there is a complex interaction of a plurality of mechanisms, in
addition to the intervention itself, which combine and interact. The mechanisms embedded in
the social and organisational context can support or inhibit change. Change is not linear, and
the outcome of an intervention can be change (morphogenesis) or no change

(morphostasis).
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Figure 2: Intervention Cycle Showing the CAIMO Configuration

Time -Months

-t 0 |Sep | Oct |Nov| Dec | Jan | Feb |March| April | May | June | July | +t |

Structural Conditioning
Socio-Cultural Conditioning
(Context)

Socio-cultural Interaction
(Programme Mechanisms Introduced )

Structural Elaboration
Socio-cultural Elaboration
(Contextual Mechanisms + Programme Mechanisms)

Social Interaction
Socio-cultural Integration
(Interpretation and Behavioural
Outcomes)

Morphogenetic/Static Cycle

Based on Archer, M. (2008). Realist Social Theory: The Morphogenetic Approach. Cambridge: Cambridge University Press

Table 2: Critical Realist Terminology and Definitions

Terminology Definition

Complexity The social world is an open system with constellations of structures and
mechanisms that interact to produce outcomes.

Context Contingent combination of social relations in which mechanisms are

embedded. Context is relational and dynamic. It enables and constrains
agency in response to an intervention, with the outcome being an
unchanged or transformed context, morphostasis or morphogenesis.

Culture The shared beliefs, values, and symbols shape how individuals understand
and interpret the world around them.

Human Agency The responses of the stakeholder (teachers and CAs) to the intervention

Intervention Mechanisms Mechanisms that are embedded in the intervention with the aim of CAs
using them to trigger new mechanisms that will promote their mental
wellbeing.

Judgemental Rationality Weighing up what is likely to be true in a given context — compare competing
explanations and decide which one is most likely to be true

Laminated System Laminated systems are characterised by emergent properties which arise

from the interaction between the different levels of the system, chemical,
biological, psychological, psychosocial, behaviours, social, cultural, and
economic and cannot be reduced to the properties of the individual levels.
The social system is complex and dynamic; the different layers are not
independent but interconnected and influence each other in complex ways.
Mechanisms at a lower level can create the conditions for unfolding
mechanisms at a higher level that can combine and create something new.
Mechanisms Mechanisms cause something to happen; they generate observable events.
They are not directly observed but inferred from their effects. It is necessary
to differentiate between context mechanisms and intervention mechanisms.
Mechanisms belong to different strata of reality, physical, biological,
psychological, psychosocial, socioeconomic, cultural, and normative.
Structure The concrete and material aspects of social organisation, such as
institutions, organisations, and social networks
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Programme Theory

Our starting point is a conceptual model based on a rapid review of the literature on school
mindfulness interventions to identify mechanisms (an ensemble of structures, processes,
and relations) that could be activated and bring about change (Figure 3). However, most
research has been carried out by psychologists and has reported the individual-level
outcomes rather than considering how the intervention brought about the changes. Little
attention has been paid to how contexts change when CAs and their teachers practice
mindfulness. Evidence, for example, suggests that group effects are important (77), as
indicated by findings from whole-school interventions with mindful schools cultivating
mindfulness as a disposition that changes pupil (and teacher) behaviour (44,56,63,68,78—
82), thereby improving the school environment (56,83,84). A positive school climate is
essential for positive student outcomes, including mental wellbeing, with feedback loops
between teachers' improved mental wellbeing and pupils' (79,84—88).

We hypothesise that mindfulness training will have a positive impact on CAs' mental
wellbeing through triggering mechanisms that increase the ability of CAs and their teachers
to cope with adversity and improve the school climate and that this will provide a context in
which CAs can improve their school performance and enjoy an improved subjective quality
of life. The complex interaction and reinforcement through feedback loops between the
context, CAs agency and these mechanisms will promote CAs' mental wellbeing (Figure 3).
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Figure 3: Programme Theory
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Recruitment Process and Sampling of Schools

The research will be conducted in schools in Rwanda and Ethiopia, a 9-year basic school in
rural Rwanda (7-16 years) and an urban primary school (7-14 years) in a deprived
neighbourhood in Addis Ababa, Ethiopia. Three primary schools will be sampled in each
country: a feasibility school for piloting the data collection tools and delivering mindfulness
training, an intervention school, and a control/waitlist school. The inclusion criteria for
schools in Ethiopia and Rwanda is that they are public schools or publicly maintained
schools. In Ethiopia, the schools will be primary schools (pupils aged 7-15 years) in a
deprived neighbourhood in Addis Ababa (Addis Ketema), and in Rwanda, they will be 9-year
basic schools (7-16 years) in a rural area in Butaro district. Schools will be identified from a
list of eligible schools falling in the interquartile range for school size (number of pupils) in
the chosen districts in each country. Information on the number of older pupils relative to
younger pupils per school will then be used to identify suitable interventions and control
schools to achieve a reasonable balance across schools of the ratio between older and
younger pupils. When potential schools have been identified, we will check with the
district/city director of education on school suitability in terms of perceived ability to deliver
the intervention. The three schools in each country will then be randomised into one of three
groups: pilot school, intervention school and control/waiting list school. We will then contact
the schools and invite them to participate in the project.

All pupils attending the intervention schools in Ethiopia and Rwanda will be eligible to
engage in mindfulness training, subject to parental and CA informed consent. All teachers
will be involved in teaching mindfulness. However, only CAs in years 4-9 in Rwanda and 4-8
in Ethiopia will complete the baseline, process and end-of-line questionnaires and
psychometric tests with all the school teaching staff. Younger children are excluded from
completing questionnaires and taking psychometric tests for literacy reasons and their
inability to read and comprehend self-report questionnaires and tests with minimum help. All
CAs and teachers will be eligible to be included in the qualitative research (interviews and
focus group discussions). All mothers/primary carers will be surveyed at baseline and end-
of-line.

The schools will be recruited in May of year 1 (2023). On recruitment, the feasibility and trial
schools will be invited to each nominate five members of staff (20 in total) to be mindfulness
champions. The mindfulness champions will be involved in developing the mindfulness
intervention and training the teachers in their schools to deliver it with the support of the
teacher educators. The trial schools will be asked to facilitate the recruitment of a purposive
sample of mothers/primary caregivers and of CAs to become members of reference groups.
The mothers /primary caregivers will be sampled so that there are mothers in the group with
children in classes across the school. The CAs will be selected so that there are equal
numbers of boys and girls, and they come from classes across the school.

Incentives for the schools to take part include:
e £1,000 remuneration in recognition of administrative commitments;
e The opportunity to introduce a SBMI with support from experts in delivering SBMIs;
e The opportunity for all teachers to be trained in delivering a SBMI and selected
teachers to be involved in the development of the intervention;
e Teachers to be financially compensated for the time spent training and the additional
administrative work of delivering the SBMI.
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Sample Size

Power calculation - Building on the feasibility study and trial conducted in Uganda (61) using
B =.80; a =.05; d = .30), a sample size of 350 in each country is required. Adjusting for 30%
study attrition, the target final sample size to be recruited in each country is n=460 (230
children in each group). The number of 230 participants per school is lower than the average
school roll in years 4-9 in rural Rwanda and 4-8 in Addis Ababa, Ethiopia, where there are
approximately 400 pupils per primary school in both countries. The sample size will therefore
be large enough to explore additional questions related to the critical realist evaluation (e.qg.,
are there different outcomes according to gender, age, ability, class/teacher, school
attendance, and socioeconomic circumstances).

Research Implementation

The research will be carried out in two Phases. Figure 1 shows the phases of the
implementation of the study, and Figure 3 shows how the data sources feed into the critical
realist framework connecting context, agency, intervention mechanisms, and outcomes.

Figure 4: 'Plumbing Diagram' Showing How the Data Sources Feed into the Critical
Realist Framework Connecting Context, Mechanisms, and Outcomes
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Informed by: Archer M. Realist Social Theory: The Morphogenetic Approach. Cambridge:
Cambridge University Press; 2008. Porter S. Realist evaluation: An immanent critique.
Nursing Philosophy. 2015; 16(4):239-51.

Phase 1: developing and refining programme theory and the mindfulness
intervention

In phase 1, as well as developing the mindfulness intervention, we will gather information
from several sources to refine our programme theory (Figure 3 and Table 2). This will
include two realist syntheses of the literature, one on mindfulness-based interventions in
schools (89,90) and one on interventions to promote CAs' mental wellbeing by improving the
school environment in low- and middle-income countries (91). We will extract potential
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contextual factors, agency, programme mechanisms, and outcomes (CAIMO configuration)
relating to how school mindfulness interventions promote CAs' mental wellbeing. We will
also do a critical realist scoping review of the literature that theorises how mindfulness
works.

An initial political economy analysis (PEA) will review academic and grey literature to
document the context in Ethiopia and Rwanda, including health and educational policies
relating to CAs, the health and educational status of CAs, and the community and school
context within which CAs live their daily lives. We will also undertake a stakeholder analysis
to identify policy stakeholders to interview. A purposive sample of these stakeholders will
include Rwandan political and policy organisations and development partners (officials and
NGOs) representatives active in the education and health sectors and city-level
organisations in Ethiopia. In-depth, semi-structured interviews and a workshop with policy
stakeholders will augment the PEA—policy by exploring policy, services, and economic
influences on CAs' mental wellbeing.

Participatory action research (PAR) will also be progressed in Phase 1, with mothers/primary
caregivers and CAs, to empower them to have a say in the intervention design. After that,
participants (parents and CAs) will be invited and supported to adopt parallel ‘whole systems'
research roles extending codesign of the intervention into implementation, evaluation, and
dissemination through reference groups (92). The reference groups will form the sample for
the parents and CAs PAR. PAR will elicit and systematise lived experience on the structural
and cultural influences on CAs' mental wellbeing and the cultural factors that the
mindfulness intervention needs to take account of and appraise and adapt the draft
mindfulness intervention.

Baseline questionnaires, interviews and focus group discussions (FGDs) for the main carer
of CAs at the intervention schools and their teachers will also provide contextual information
on carer and teacher mental wellbeing, the school ‘climate’, school-community relations,
poverty, and deprivation The teacher-educator interviews will explore how they think the
programme will work and what mechanisms they have identified that may block or inhibit the
mindfulness intervention.

The research tools will be drafted in English and translated into local languages by native
speakers. Local language translation will be quality assured by two native speakers working
independently. If necessary, any disagreements will be resolved by bringing in a third native
speaker. In phase 1, the PAR will be carried out in local languages. Policy stakeholder
interviews, workshops, and teacher-educator interviews will be in English or the local
language, depending on participants' preferences. Policy stakeholder workshops will be in
English.

Achieving meaningful outputs will require sophisticated teamwork and pragmatic
approaches. We will use rapid qualitative research methods (QRM) to combine the depth of
gualitative research with speed of data collection and analysis. Rapid QRM is a fast-
developing area to study and evaluate services and interventions. Rapid QRM is
participatory, iterative, problem-driven, highly team-based, with data collection and analysis
occurring in parallel. We will draw on methods and standards Rapid Research Evaluation
and Appraisal Lab (RREAL) developed. The RREAL Sheet process supports the systematic
collection of data according to the main research questions, a rapid summary of findings and
identification and triangulation of emerging themes, supporting the identification of
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convergences, divergences, and gaps, including for further adaption of data collection and
analytical processes through regular supportive team reflection (93)

Quialitative interviews with policy stakeholders and teacher educators will be transcribed
verbatim and translated into English when necessary. Notes from workshops (taken
independently by two notetakers) will be reviewed by the members of the research team
facilitating the workshop and then transcribed. The data from the PAR, the policy
stakeholder and teacher interviews will be coded in the CAIMO configuration. Findings from
Phase 1 will be used to refine programme theory and inform the design of the mindfulness

intervention.

Table 3: Methods for refining the initial programme theory before the Mindfulness
programme is implemented in schools

Steps

Question

Methods

Outputs

Identification of
the potential
contextual factors

What are the conditions in
Rwanda and Ethiopia that impact
CA mental wellbeing?

Political economy analysis.
Interviews/workshops/ PR
with policy actors, parents,
CAs and teacher
educators. Baseline
guestionnaires — main
carers & teachers.

Potential contextual factors
(mechanisms) identified.

CR synthesis

What is the evidence on the
effectiveness of mindfulness
interventions in promoting CAs'
mental wellbeing in LMICs?
What are the mechanisms that
are triggered?

What programme theories have
been tested with what outcomes?

CR review of mindfulness
interventions for promoting
CAs' mental wellbeing in
LMICs, school climate
interventions in LMICs with
mental wellbeing as a
primary or secondary
outcome was CA mental
wellbeing and theories of
how mindfulness works to
promote mental wellbeing.

Identifying the mechanisms
through which the
outcomes were brought
about as well as the
required contextual
conditions.

Eliciting the
programme theory
of the developers

How is the mindfulness
intervention supposed to work?
What are the assumptions of the
developers?

Interviews with the teacher
educators and a review of
the mindfulness training
programme.

The assumptions of the
actors on the mechanisms
through which they believe
the mindfulness
intervention will promote
CAs' mental wellbeing.

Refining the
mechanisms

Revising the initial theories
explaining how the mindfulness
intervention is expected to work to
promote CAs' mental wellbeing.

Review of concepts and
theories

Refine mechanisms and
potential middle-range
theories.

Phase 2: Testing the Programme Theory and Economic Analysis
In Phase 2, we will test our programme theory and conduct an economic (cost) analysis

(Figures 1 and 4).

The Implementation of the Trial

Table 3 shows the timeline for the trial activities. The trial will occur over one school year,
from September 2024 to July 2025. Before implementation of the trial, a two-month pilot will
be carried out to 'test' the use of the psychometric tools and the teaching of mindfulness in a
pilot school in each country(-t1). The tools and teaching methods will be reviewed and
revised as necessary before the start of the trial in the intervention schools. Data will be
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collected at baseline and close-out, with process data collected while the mindfulness
curriculum is taught in the intervention school (t1, t2, t3).

Table 4: Standard Protocol Item: Recommended for Intervention Trials (Spirit)

diagram detailing trial activities and measures

and their timing

Enrolment | Allocation | Baseline! | Intervention? | Close-out!
Timepoint -1 0 T1 T Ts
Time relative to -23t0-14 | -15 2100 1-9 10&11(+1,+2)
preintervention
assessment (T1)
(months)
Enrolment
Informed consent X
Allocation X
Mindfulness training | X X X2
of teachers
Development of MT X
intervention
Intervention
Mindfulness training | X
schools allocated to
MT arm
Assessments
CAs
Mental wellbeing X X X
Mindfulness X X X
School climate X X X
Resilience X X X
Emotional regulation X X X
Engagement with X X X
school
School performance X X X
Satisfaction with life X X X
Qualitative evaluation X X X
Teachers
Mental wellbeing X X X
Job satisfaction X X X
School climate X X X
Teacher survey X X X
Qualitative evaluation X X X
Mothers/primary care givers
Survey X X
Mental wellbeing X X
Qualitative evaluation X X X

Notes: tintervention and control schools; Zintervention schools

(See Additional Material 1 for a mapping of research tools and examples of the data type to be collected in Phase 2).
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Figure 5: CONSORT Flow diagram of participants through the mindfulness trial

Schools invited to participate

School enrolment

Sample of schools randomly selected (3 in each

country)
Randomised to Pilot (1 Rant_jomised to _ Wa IRa/ndom|s|e<i to -
school in each country) Intervention (1 school in aitlist/Control (1 schoo
each country) in each country)

\ /

Consent to participate from parents & CAs

/\

Pilot Baseline (B) Baseline (B)
Piloting of psychometric Parent survey, teacher Parent survey, teacher
tools and delivery of survey, and assessment survey, and assessment
mindfulness of children of children
A 4
School teaches Intervention: Curriculum delivered
mindfulness Mindfulness training as normal (M1-8)
(M1-M8)

Assessments and
process research

(M3-M8)
End intervention (EL) Parent End intervention (EL)
survey, teacher survey, and Parent survey, teacher
assessment of children survey, and assessment
of children
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Data Collection Methods

We take the stance that technical data collection methods should not be conflated with
methodology, the logic of enquiry (76,94-96). Quantitative data, including psychometric
tools, will provide numerical measurements and statistical analyses that will be useful for
measuring the impact of the mindfulness intervention and patterns in the data that are
indicative of underlying structures, mechanisms, or constraints (97). Qualitative data will
enable us to understand the underlying mechanisms and processes that generate these
patterns. Triangulation of quantitative and qualitative data is used for confirmation,
completeness and abductive inspiration (98,99). Multiple methods and triangulation will
support causal analysis based on different data types and sources, analytical methods and
multiple investigators and theories (100).

Figure 4 and Table 4 map data collection methods and tools against the three main data
collection points in Phase 2 and research participants. Additional Information 1 maps
sources of evidence and examples of the questions we will ask to enable us to identify
mechanisms to explain why the mindfulness intervention had the impact it did (101). We will
collect quantitative data (administrative, survey, and psychometric data) and qualitative data
(interviews, FGDs, PAR and observation). Quantitative methods will be used to collect data
to answer what questions. Qualitative methods will ask explanatory, how and why questions,
asking participants how they interpret the causal process (101,102). Participants will include
CAs, mothers/main carers, teachers, school administrators and policy actors. Data will be
collected before the mindfulness intervention is delivered for intervention and control schools
(baseline data) and at the end of the school year in which the mindfulness intervention was
delivered (end-of-line). In the intervention schools, qualitative and quantitative process data
will be collected during the intervention.

The measures we will use to assess the impact of the mindfulness intervention will be
finalised when we have completed the three literature reviews and refined our programme
theory. The ones listed here are indicative.

The primary outcome of interest is CAs' mental wellbeing.
Indicative main CAs outcome measure
Acholi Psychological Assessment Instrument (61)
Indicative secondary outcome measures for children:
1. Quality of life: Cantril's Ladder (103)
2. School Climate: Beyond Blue School Climate Survey (104)
3. Pupil Behaviour: In-school Behaviour Survey (children's version) (105)
4. Mindfulness: Child and Adolescent Mindfulness Measure (106)

Indicative measures for teachers
1. Mental wellbeing: Kesler Psychological Destress Scale (107)
2. Job satisfaction: Teacher Job Satisfaction Questionnaire (108)
3. Quality of life: Cantril's Ladder (103)
4. School climate: Beyond Blue School Climate Survey (104)

Indicative Measures for mothers/main carers:
1. Mental wellbeing: Kesler Psychological Destress Scale (107)
2. Quality of life: Cantril's Ladder (103)
3. Child Behaviour Questionnaire (parents' version)(109)
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All research tools will be translated into local languages by native speakers, reviewed by the
reference groups, and revised as necessary. The local language versions will then be quality
assured by two independent native speakers in each country to ensure that the tools in
English and local languages convey the same meaning. Any disagreements will be
discussed by the reviewers and resolved with the help of a third native speaker, if necessary.
Psychometric tools will be translated into local languages by two independent translators in
each country (apart from those for CAs in Rwanda, where pupils are taught in English from
primary 1), and any disagreements will be resolved. If necessary, the psychometric tools will
be validated for use in LICs. All tools will be piloted and revised in the light of feedback.
Quantitative Data Collection

All quantitative data collection will be carried out face-to-face by trained enumerators
supervised by experienced researchers. The mothers/main carriers will be interviewed in
their own homes and pupils and teachers at schools. All the mothers/main careers and
teachers of children attending the intervention and control schools will be invited to
participate in the questionnaire study. All CAs in grade four and above will be invited to
participate. Teachers and CAs questionnaires will be self-completion with teachers assisted
by research assistants, supervising completion by CAs. Mother/main carers surveys will be
quality assured by a 10 per cent callback and a 10 per cent sampling of completed
guestionnaires.

Qualitative Data Collection

All qualitative research, except for policy stakeholders, will be conducted in local languages.
The parents, CAs from the intervention schools, and policy stakeholders participating in
Phase 1 PAR will be invited to participate in Phase 2 PAR. In addition, at the intervention
schools: all the teachers will be invited to participate in semi-structured interviews between
16 and 20 in each school; two children from each class, one boy and one girl, between 32
and 40 in each school, will be invited to participate in interviews and FGDs; and 40 parents
will be invited to participate in interviews or FGDs. The same teachers, pupils and parents
will be invited to participate in the baseline, end-of-line, and process evaluation. Trained
observers will carry out participant observation in classrooms and the school playgrounds
using a qualitative tool to record the behaviour of CAs and teachers. Qualitative interviews
and FGDs will be recorded, with participants' permission, transcribed verbatim and
translated into English. Notes will be taken at workshops and transcribed in English. The
PAR (Phases 1 and 2) will adopt the RREAL Sheet process.

Data Analysis
The main aim of the data analysis is to explain how and why the mindfulness intervention

had the impact it had on CAs' mental wellbeing using the RRRIREI© Framework (Table 1).
According to this framework, causation occurs when the agents' reaction to an intervention
in a given context triggers mechanisms that produce outcome(s). In analysing the data, we
will move from the description of changes to a description of the process that conditioned the
changes. We will then use abduction, retroduction and retrodiction to refine our programme
theory. There are three stages to theory development (110). The first is the description of the
observed empirical events. The second is the identification of the mechanisms triggered by
agents in response to the mindfulness intervention and the structural, cultural, and context
changes that took place using CAIMO configurations, retroduction and retrodiction to
develop trans-factual theories integrating disciplinary explanations and elimination using
judgemental rationality to eliminate the theories that lack explanatory power (7). The third is
using judgemental rationality to identify the most comprehensive interdisciplinary
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explanation. This will be followed by developing change pathways (including those that are
non-linear and characterised by emergence and feedback) showing how complex
interactions of mechanisms (context mechanisms that predate the intervention and those
triggered by the intervention) support change, as well as those that restrict or prevent
change, leading to observed outcomes (111-114).

Quantitative Analysis

A statistical analysis plan will be agreed upon before database lockdown. Data will be
recorded and analysed using standard statistical software packages (e.g., STATA, R, SPSS)
in preparation for analysis, creating a record for every CA respondent in the intervention and
control schools.

The quantitative analysis of the effectiveness of the intervention, for whom it was effective
and under what circumstances will be measured by calculating the difference in the change
in primary outcome measure score between intervention and control groups over time. The
primary analyses will be on an intention-to-treat basis at the 9-month end point, adjusted for
baseline values of the outcome measure and variables for which randomisation did not
achieve a reasonable balance between the arms at baseline or those associated with
missing outcome data. Analyses of primary and secondary outcomes will be conducted
using Generalised Linear Modelling for continuous outcomes, with appropriate link and
distribution functions applied (e.g., SDQ Total Difficulties score) and generalised (logistic)
regression models for binary outcomes. Intervention effects will be presented as adjusted
mean differences and effect sizes (ES), defined as standardised mean differences, with 95%
confidence intervals (Cls) for continuous outcomes and adjusted odds ratios with 95% Cls
for binary outcomes.

Factor and path analyses will draw out the latent variables and causal connections to
support theory construction (97). This will include constructing a 2-1-1 multilevel mediation
model that includes an intervention at country level and mediators and outcome measures at
level 1, enabling the disaggregation of the impact mediator on the outcome at the country
level (context) and CA level (115,116).

Qualitative Analysis

The qualitative analysis will explore what it is about the conditions in the intervention schools
that enabled certain actions to occur and allowed certain consequences to follow
(102,117,118). The qualitative data enables an in-depth, 'thick' exploration of key analytical
constructs, i.e., agency and mechanisms, directly through participants' accounts of how they
think the mindfulness intervention worked and indirectly through their accounts of their
experiences of related actions.

The qualitative data will be analysed using Template Analysis, a form of thematic analysis
that uses a priori codes and identifies unanticipated themes (119). This allows pre-existing
theory to guide the contextualisation and redescription of the data (7,73). The analysis will
identify three types of codes: experiential (what observed experiences and events in the
‘empirical domain'), inferential (why, the context mechanisms that generated the experiences
) and dispositional (how, the outcomes) (110)—moving from what is observable (the
empirical) to what is happening (the actual) to identifying the causal powers (the real). NVivo
and Excel spreadsheets will be used to manage and analyse qualitative data.

The data will be coded using abductive reasoning, re-describing what is observed in terms of
theories to reveal the possible mechanisms responsible for the observed outcomes. The
data will then be mapped more precisely using the CAIMO configuration, context, agency,
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intervention, mechanisms, outcomes, and patterns in the data identified. Retroductive
reasoning will be used to identify the causal mechanisms and the necessary conditions for
these mechanisms to work, asking what the world must be like for the phenomena we
observe to be as they are and not otherwise (102). Retrodictive reasoning will then be used
to identify the combination of these mechanisms that best explain the empirical results.

Health Economics Analysis
The Cost-effectiveness of the mindfulness intervention will be assessed by measuring and

valuing the amount of teacher training time, the time trainers take to deliver the training and
any expenses associated with training manuals. Health care costs and household expenses
(out-of-pocket) associated with managing mental health problems amongst pupils will also
be measured. Costs data will then be combined with CHU9D data (or similar) to calculate
Quiality Adjusted Life Years (QALYs) and cost per QALY gained (DALYs may also be
computed, subject to the use of alternative quality-of-life measures). Generalised linear
modelling will be used to estimate the difference in costs and QALYs attributable to the
intervention, summarising this by constructing Cost-Effectiveness Acceptability Curves.
Appropriate sensitivity analysis will be conducted to test the robustness of study findings on
cost-effectiveness. Finally, the cost of rolling out the intervention more widely to other
settings will be estimated by modelling levels of resource use for the education system and
associated costs which apply to new schools interested in take-up and delivery of the
intervention.

Ethical Considerations, Data Protection and Safeguarding

The project has been approved through the ethics review procedures at the University of
Aberdeen, Addis Ababa University, and the University of Rwanda. We recognise that ethical
and safeguarding considerations are essential to ensure the protection and wellbeing of the
parents, CAs, bystanders and junior researchers involved in the research. The project has
safeguarding and whistleblowing policies (120). All researchers, including enumerators and
notetakers, will be trained in research ethics, governance, data management, safeguarding,
and researching with children (121). All participants will be required to give written informed
consent or a thumbprint, and the mothers of children under 18 years will be asked to consent
to their child's participation and the children themselves. All participants will be given a
participant information sheet.

The Data Management Plan has been approved by the UOA's Research Applications

and Data Management team. It is designed to protect the integrity and security of data and
the confidentiality of research participants. All data will be stored to prevent data linkage, and
all linking data will be destroyed following the third round of data collection in year four. All
data arising from the project will be logged in an open-access repository within six months of
the completion of the project under Creative Commons. All data and other project records
will be archived for five years following the completion of the project.

Monitoring

The project will be monitored for quality, cultural appropriateness, and regulatory
compliance. An independent advisory committee composed of academics, government
officials, non-government organisations and donor agencies will participate in the monitoring
of the project. The Management Committee will review and update the Risk Register every
three months.
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Community and Policy Stakeholders Involvement

The project takes a Multi-layered Stakeholder Input Approach. Parents, CAs, teachers and
policy stakeholders are involved at every stage of the research through involvement in the
development and design of the mindfulness intervention, the implementation of the trial and
the interpretation of the findings. The stakeholder analysis will enable us to ensure that we
communicate with those most interested in the research findings and those with the most
significant influence over policy.

A sample of CAs and mothers/primary carer givers from the intervention schools will be
selected to become members of reference groups. The reference group members will meet
regularly throughout the project and discuss in years 1 and 2 what they think are the
structural and cultural influences on CA mental wellbeing, the cultural factors that the
mindfulness intervention needs to consider, and comment on the draft mindfulness
intervention. In years 3 and 4, they will discuss what changes have happened at school, at
home and in the community since the mindfulness programme was implemented and why
they think these changes have occurred. In year 4, they will be asked to comment on the
theories that have been developed. The teacher mindfulness champions will be involved in
designing and delivering the intervention. All teachers in the intervention school will teach
the mindfulness curriculum, and a purposive sample will be asked to participate in interviews
and FGDs. They, too, will be asked about changes in the children and themselves since the
mindfulness intervention was introduced. There will be observations of the school and
classrooms in the intervention schools at baseline, during delivery and at the end-of-line.

Communication and Dissemination of Results

A communications and publication strategy has been developed to ensure the dissemination
of knowledge arising from the project to the broadest possible audience (122). Findings from
the project will be disseminated in a variety of outlets and formats, including peer review
journal articles, presentations, policy briefs and engagement with political actors and
disseminated via academic publications, webinars, social media, and the project website.
We are targeting four main academic audiences, heath scholars with interest in CAs' health
and wellbeing, education scholars with interest in enabling CAs to develop to their full
potential, development studies academics with interest in development and the wellbeing
and education of CAs, and scholars with interest in using CR in empirical research for policy
and practice.

We are targeting three main policy actor audiences, those working in the health and
education sectors in Rwanda and Ethiopia, including Official Development Partners and
NGOs, and regional and international/global organisations that are involved in the education
and health sectors, including WHO, UNICEF, UNESCO, and the African Union. We also
plan to disseminate the findings to the CAs, their parents, and teachers in the schools where
we conduct the research to the public, more generally in Rwanda and globally. We will
engage with the print and broadcast media to do the latter and publish articles in outlets
such as The Conversation. All training materials, anonymised data sets and publications
arising from the project will be published under a Creative Commons Licence, Creative
Commons Attribution 4.0 Unported (CC BY 4.0) and available on the project web site: Open
Access Training | Education | The University of Aberdeen (abdn.ac.uk).
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Study Governance

Pamela Abbott (PA) will direct the study with Wenceslas Nzabalirwa (WN) as Joint-Lead. PA
will manage the team at the University of Aberdeen, WN in Rwanda, and Mahlet Yard and
Tsion Hailu in Ethiopia. The intervention and research teams will be functionally
independent. The research team for the trial will be managed by Paul McNamee, Elias Haile,
and Eric Remera. PA, Lucia D'Ambruoso, Darius Gishoma, and Kibur Engdawork will
manage the qualitative research and PAR. The intervention team will be managed by
Graeme Nixon, Henok Hailu, and Ali Kaleeba Bakali.

Conclusion

The findings from the research will provide teachers, policymakers and researchers with a
deeper understanding of how and why mindfulness interventions work (or do not work) to
promote the mental wellbeing of CAs. Combining a trial with critical realist evaluation will
bring together the strengths of both approaches, providing a more comprehensive and
nuanced understanding of the effects of the mindfulness intervention and the underlying
mechanisms and contextual (social, cultural, and organisational) factors that shape those
effects. The active involvement of stakeholders, including CAs, their main carers, teachers
and policymakers, will enhance the evaluation's relevance, validity, and applicability.
Stakeholders can provide valuable insights into the contextual factors and mechanisms at

play.
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No data was used in preparing this protocol. The data sets that the project generates will be
deposited with the UK National Data Archive within six months of the completion of the
project under a Creative Commons Attribution 4.0 Unported (CC BY 4.0) license. The
training materials produced by the project will be made available under a Creative Commons
Attribution 4.0 Unported (CC BY 4.0) license on the project website:
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