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Abstract

Background Vulnerable children, including those with neuro-developmental delays and disabilities, often face
barriers in accessing early primary education, thus hindering progress toward Sustainable Development Goal 4.2.
Evidence-based interventions are essential to enhancing inclusivity and establishing sustainable implementation
strategies to address this challenge. This study, Every Newborn—Reach up Early Education Intervention for All Chil-
dren (EN-REACH), builds on the previous Every Newborn- Simplified Measurement Integrating Longitudinal Neu-
rodevelopmental and Growth (EN-SMILING) observational cohort study. This paper provides the protocol for a clus-
ter randomized controlled trial (cCRCT) to evaluate the effectiveness of a parenting group intervention program

for enhancing school readiness in Bangladesh, Nepal, and Tanzania, and an embedded process evaluation to inform
scalability and feasibility.

Methods EN-REACH is a cRCT with at least 150 clusters to evaluate the impact of a parent training program led

by trained parent-teacher facilitator pairs, focusing on children aged 4 ~ 6 years preparing for preschool. Approxi-
mately 500 participants from the EN-SMILING cohort at each site have been identified. A geographic information
system will define ~ 50 clusters in each of the three countries, each with approximately ten parent—child dyads. Half
the clusters will be randomly assigned to intervention and control groups. The primary outcome is “school readiness’,
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with disabilities.

assessed using the Measuring Early Learning Quality and Outcomes tool. Secondary outcomes include Intelligence
Quotient, child functioning, growth, visual, and hearing assessments. Data will be collected at baseline, and post-
intervention data following implementation of the parent group intervention sessions over approximately 5 months.
Quantitative data on coverage and quality care, combined with qualitative insights from children, caregivers, facilita-
tors, and stakeholders’ perspectives, will be used to conduct a process evaluation applying the Reach, Effectiveness,
Adoption, Implementation, and Maintenance (RE-AIM) framework.

Discussion This protocol details a trial focused on enhancing school readiness and cognitive abilities in young
children, inclusive of those with disabilities, aiming to bridge gap from home to early primary education. EN-REACH
aims to provide insights into the effectiveness and acceptability of a co-designed disability-inclusive school readi-
ness program in three countries, potentially impacting national and global policies for all children, including those

Trial registration The trial was retrospectively registered on clinicaltrials.gov on 29 February 2024 (NCT06334627).

Keywords School readiness, Parenting group intervention, Early child development (ECD), Pre-primary education,
Neuro-developmental delay, Disabilities, Cluster randomized controlled trial (cRCT), Measurement for early learning
and quality of outcomes (MELQO), Weschler preschool and primary scale of intelligence (WPPSI), Newborn
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Introduction

Background and rationale {6a}

Sustainable Development Goals (SDGs) include targets
for the unfinished child survival agenda, since there are
5.3 million deaths of children before their 5th birthday,
half in the neonatal period. Notably, the SDGs reflect
families’ and national governments’ aspirations that
children thrive as well as survive. SDG target 4.2 aims
to ensure access to high-quality early child development
(ECD) and pre-primary education (PPE) for every young
child by 2030, preparing them for primary education [1].
However, children most at risk of poor educational out-
comes are those with neuro-developmental delay and dis-
ability (NDD/D), who are less likely to enroll in school or
preschool services. While the SDGs call for equal learn-
ing opportunities for every child, in practice, ECD/school
readiness programs, and those for children with NDD/D
are often disconnected, with a gap existing between early
assessment and early education opportunities [2]. Rig-
orous and methodologically sound studies are vital to
building caregivers’ skills, and inclusion of children with
disabilities.

Developmental disability refers to conditions result-
ing from impairments that affect a child’s physical,
learning, or behavioral functioning and includes sen-
sory impairments (hearing and vision loss), epilepsy or
seizures, cerebral palsy, attention deficit hyperactivity
disorder, autism spectrum disorders, intellectual dis-
ability, or other learning disorders. We define NDD/D
by assessing the extent of functional challenges within
various domains by applying the Child Functioning Mod-
ule (CFM) developed by UNICEF and the Washington
Group on Disability Statistics in 2016 [3]. It is tailored for
assessing functional challenges in children aged 2 to 17
and encompasses multiple domains, such as vision, hear-
ing, mobility, self-care, communication, learning, mem-
ory, emotional wellbeing (anxiety, depression), behavior
management, attention, adaptation to routine changes,
and social interactions. The response options for most
questions include “no difficulty, “some difficulty,” “sig-
nificant difficulty, and “unable to perform. Precisely, we
classify moderate to severe impairment in a child as hav-
ing at least one domain in which they experience either
“significant difficulty” or “unable to perform” a task.

An estimated 53 million children under 5 years live with
NDD/D, including vision and hearing loss, epilepsy, intel-
lectual disability, autism spectrum disorder, and attention
deficit hyperactivity disorder [4]. Most of these children
(approximately 95%) live in low- and middle-income
countries (LMICs). Risks of developmental delay/disabil-
ity increase with stunting or extreme poverty and malnu-
trition [5]. The United Nations introduced the Nurturing
Care Framework for Childhood Development in 2018,
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aiming to synchronize health, nutrition, responsive car-
egiving, early learning, and social protection domains [6].
Moreover, it embraces a strong emphasis on ensuring the
full rights of all children, as set out in the UN Convention
on the Rights of the Child [7], and promotes the active
participation of children with disabilities and their fam-
ily members set out in Article 24 of the UN Convention
on the Rights of Persons with Disabilities [8]. The SDGs
strive for equal learning opportunities for every child.
However, integration of ECD programs, particularly for
children with NDD/D and those in humanitarian set-
tings, is lacking in many government departments [9].
Despite 48% of LMICs having policies addressing ECD
and PPE, there is a significant gap in service provision
and evidence-based, feasible programmatic approaches,
especially inclusive of marginalized children [10].

Hence, we set out to address an important evidence
gap, by evaluating the impact of a school readiness par-
enting intervention, inclusive of children with or without
NDD/D in Bangladesh, Nepal, and Tanzania.

The governments of these three countries all acknowl-
edge the need to improve children’s development and
early education. For example, Bangladesh has a compre-
hensive policy for Early Childhood Care and Develop-
ment in 2013 [11] applicable to all Bangladeshi children.
In Bangladesh, rural children living in poverty have
marked deficits in cognitive development beginning as
early as age 7 months and increasing to substantial defi-
cits of—1.2 standard scores in intelligence quotients
by school age [12]. To make progress to overcome this
problem, the Ministry of Primary and Mass Educa-
tion initiated a universal 1-year free PPE for all 5-year-
old children at government primary schools in 2014. In
2020, the government approved an extension of the PPE
program starting at 4 years of age to meet the objectives
of the National Education Policy 2010. The Ministry of
Education in Nepal has initiated a disability program
assessment in selected parts of the country, and this
study can provide an added value to the existing national
program. In Tanzania, the current recommendation for
Early Childhood Education in 2021 is 1-7-4-2-3+, with
12 years of fee-free education with a compulsory pre-pri-
mary level is being changed from 2 years to 1 year (start-
ing for children at age 6), thus increasing the duration of
basic education from 11 to 12 years. Currently, the gov-
ernment is responsible for 95.2% of PPE. There are dis-
ability schools, but these are poorly attended and poorly
funded. The Tanzania Ministry of Education is in the
process of reviewing and changing this training further in
near future.

School readiness programs contribute and positively
impact on a child’s educational performance [13]. In
this context, parental engagement is a crucial factor
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influencing a child’s school readiness [14, 15]. The suc-
cess of a comprehensive school readiness program for
all children, including those with NDD/D, hinges on the
active involvement of families, children, schools, and
the community. Parental engagement, particularly from
mothers, has been linked to positive and lasting academic
success [14], reducing behavioral issues and enhancing
social skills [16]. School readiness is a complex concept
involving multiple dimensions [17]. To understand the
transition of children with disabilities into primary edu-
cation in a low-income country, an intersecting model of
school readiness is valuable—ready parents, ready chil-
dren, and ready schools [18]. UNICEF [19] acknowledges
a more comprehensive view of school readiness, consid-
ering three dimensions: school, family/community, and
children, and this model will be integrated into our inter-
vention program. An integrative supportive intervention
is essential to prepare children with/without NDD/D,
their parents, community, and teachers for school to
reinforce the healthy transition during their early years to
maximize their personal development and achieve their
learning outcomes [20]. A cluster-randomized controlled
study in Mozambique showed that combining preschool
teacher training with parenting education significantly
impacts increased language skills and socio-emotional
development [21].

Our primary research question is as follows: What is
the impact of a parenting programon school readiness
and early literacy, numeracy, and problem-solving skills-
for4—6-year-old children, which are inclusive of children
with NDD/D?

Every Newborn—Reach up Early Education Interven-
tion for All Children (EN-REACH) trial aims to evaluate
the impact of a parent group intervention by a parent-
teacher pair, inclusive of disability, on outcomes, includ-
ing school readiness of children aged 4—6 years of age,
using a cRCT design (approximately 50 clusters of 10
parent—child dyads per country) in Bangladesh, Nepal,
and Tanzania with process evaluation of the intervention
for scale up and feasibility.

Multi-country trial embedded into existing cohort study

We will add EN-REACH to an existing cohort study in
Bangladesh, Nepal, and Tanzania, introducing an inter-
vention study to be used with the same cohort as two ear-
lier observational studies:

+ Every Newborn-Birth Indicator Research Tracking in
Hospitals (EN-BIRTH) study observed >23,000 births
in five hospitals (mid-2017 to mid-2018) to validate
selected coverage indicators for maternal and new-
born care, resulting in multiple partners from diverse
LMIC sites [22].
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+ Every newborn — simplified measurement integrat-
ing longitudinal neurodevelopment and growth (EN-
SMILING) is a cohort following up at-risk newborns
and control children who are a subset of the EN-
BIRTH study (~2000), applying simplified measure-
ment tools to assess ECD using an app-based plat-
form designed by International Centre for Diarrhoeal
Diseases Research, Bangladesh (icddrb). The study
was funded by Children’s Investment Fund Founda-
tion, which is partnering with UNICEF and WHO,
up to June 2020 and Stiftung Auxilium until Septem-
ber 2022 in Bangladesh.

Objectives {7}

Objective 1: INNOVATION

To develop a preschool package for all children aged
4 ~6 years old, inclusive of those with NDD/D, in three
diverse LMICs. This will include a focus on the following
areas:

— Disability-inclusive material: additional material to
support children with developmental disabilities and
their families

— Preschool readiness material content will be adapted
locally in partnership with families, health workers,
child safeguarding professionals, and educational
stakeholders through participatory workshops with
multi-sectoral perspectives for inclusive early child-
hood care and education (ECCE) in these settings.

Objective 2: IMPACT EVALUATION

To use a cRCT design to measure school readiness and
child and caregiver quality of life after receiving the par-
enting package delivered to 50% of the cohort, estimated
500 children in each of the three countries, compared to
the other 50%.

Objective 3: IMPLEMENTATION EVALUATION

Process evaluation of parent group intervention for
school readiness in accordance with the RE-AIM frame-
work covering Reach, Effectiveness, Adoption, Imple-
mentation, and Maintenance [23, 24], applying mixed
methods will be undertaken to assess the process of
implementation, including quantitative data (coverage
and quality of care), and qualitative evaluation of the pre-
school package from child, caregiver, teacher, and facility
and community provider perspectives [25].

Trial design {8}
The study is a cRCT determining the effect of a pre-
school parenting package between intervention and



Miah et al. Trials (2024) 25:556

non-intervention arms. The allocation for the parent—
child dyad will be an equal distribution with a 1:1 ratio
between the two groups, assigning 25 clusters to both
the intervention and control arms of the cRCT. Clusters,
including preschools, community centers, and healthcare
centers, will be identified based on the geospatial location
of the children’s houses in the EN-SMILING cohort using
a modified K-means clustering algorithm in ArcGIS. The
50 clusters will then be randomized into intervention
and control arms. Before randomizing the clusters, we
will determine the eligibility of participants, obtain con-
sent from caregivers for enrolment within 1 week, and
complete baseline assessments for both groups within
3 months. Following this, trained facilitators will conduct
nine intervention sessions over 5 months. Endline assess-
ments will be completed within 2 weeks after the final
parent group school readiness session. We hypothesize
that a culturally adapted preschool readiness parenting
program will improve the school readiness of children
aged 4—6 years, including those with functional disabili-
ties, as compared to the control group.

Methods: participants, interventions,

and outcomes

Study setting {9}

The study is focused on pre-school aged children from
the EN-SMILING cohort, which followed up on at-risk
newborns and matched control children from a subset
of the EN-BIRTH study. All families and children from
Bangladesh, Tanzania, and Nepal who consent to take
part in the study will be included. We present the study
protocol following the SPIRIT guidelines [26].

Eligibility criteria {10}

Inclusion criteria

All consenting families and children from EN-SMILING
study who remained within study area.

Exclusion criteria for children
Families who have moved out of area.

Most parents shared at least one mobile or residen-
tial phone number, either their own, their husband’s,
or another family member’s. Precise details are taken
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describing the address of the house and its relationship
to other important local landmarks in particular commu-
nity hubs (preschools, community centers, and health-
care centers). This information will be stored on secure
servers at each institutional site. Geographical informa-
tion system (GIS) for households and early childhood
education centres for all EN-REACH eligible children
has been collected and mapped, as listed in Table 1. Each
parent group intervention will be delivered by a pair of
trained facilitators consisting of one parent and one
teacher. There will be a total of 25 PPE teachers and 25
parents at each site.

Who will be asked for informed consent? {26a}

During contact with parents/primary caregivers within
the EN-BIRTH study, informed consent was taken, which
includes potential follow-up of newborns exposed to
basic interventions. Additional written informed consent
from parents was explicitly obtained for the EN-SMIL-
ING study prior to the 6-month face-to-face assessments.
For EN-REACH, written informed consent will be taken
before the baseline assessments of children, with oral and
written explanations in local languages from parents.

Additional consent provisions for collection and use

of participant data and biological specimens {26b}

Not applicable. We do not intend to gather any biological
samples from the study participants.

Interventions

Explanation for the choice of comparators {6b}

The control group, constituting 50% of the approximately
150 clusters, will continue to access standard early care
and/or pre-primary education in line with the prevailing
local health and education systems.

Intervention description {11a}

We designed a preschool parenting package with refer-
ence to MRC guidance on developing and evaluating
complex interventions to include two content areas:

(1) School readiness material and planning for primary
school: Content will be adapted locally in partner-
ship with families, health workers, child safeguard-

Table 1 Number of contacted households and intervention hubs for the EN-REACH study at each site

Country Facility Number contacted Number of listed
households intervention
hubs
Tanzania Temeke Regional Referral Hospital Dar es Salaam 550 90
Bangladesh Kushtia District Hospital 591 335
Nepal Pokhara Academy of Health Sciences 510 25
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ing professionals and educational stakeholders in
each of the three countries through the use of par-
ticipatory workshops and online design workshops
with an invitation for multi-sectoral perspectives
for inclusive early childhood development and edu-
cation in these settings.

(2) Disability inclusive material: additional material to
support children with developmental disabilities
and their families, including feeding, play, commu-
nication, and everyday activities for children with
intellectual, physical, visual and hearing impair-
ments, content on caregiver wellbeing; and partici-
pation and rights related to education and health.
This content will be derived from the Ubuntu Hub
child disability programs (https://www.ubuntu-hub.
org), including “Getting to Know Cerebral Palsy,’
which is implemented across more than 70 coun-
tries, the ABAaNA Early Intervention Programme
for young infants with developmental disability and
the Juntos program for children with Congenital
Zika Syndrome and their families in Brazil.

In May 2022, key team members of all sites (Nepal,
Bangladesh, Tanzania) plus other team members and rel-
evant experts met at Dar-Es-Salaam in Tanzania for a
week’s design workshop. This was in order to undertake
formative work to inform a sustainable, contextually rel-
evant package. During the workshop, a framework for the
intervention package was co-designed. It was decided that
about nine participatory sessions should be conducted
approximately fortnightly with groups of approximately
ten children and their main caregivers at a community hub
(preschool, community center, healthcare center). Each
session would have a pair of facilitators: a teacher and an
“expert” parent, trained in the package. Families and facili-
tators will be reimbursed with a travel fare for attending.

Pilot

All intervention sessions and logistics will be piloted for
around a period of 1.5 months. We will translate all mate-
rials into local languages and train four facilitators to run
two parent—child dyad groups, including the children
with NDD, for approximately 6 weeks to test sessions for
cultural appropriateness and any necessary adaptations.
We plan to collect qualitative data from the participants,
facilitators, and supervisors who will participate in the
piloting phase to understand the feasibility of the study
before conducting the cRCT.

Recruitment of facilitators, training, and quality

of intervention

Each parent group will be led by two facilitators—one
parent and one teacher. These facilitators will be selected

Page 6 of 16

from the study area and will undergo a week-long train-
ing in the intervention material. The training will be
conducted by trained master facilitators, with all master
facilitators from the three country teams being trained
together during a workshop in Bangladesh. All three
country teams master facilitators have trained together
during training workshop in Bangladesh on 25-29 Sep-
tember 2022.

Criteria for discontinuing or modifying allocated
interventions {11b}

The participation in EN-REACH cRCT is entirely volun-
tary, and individuals are entitled to withdraw from the
intervention at any point without providing an expla-
nation for their decision. Health risks for parents and
their children, as well as natural calamities such as heat-
waves, excessive rains, and floods, may be encountered.
To address these challenges, adjustments will be made to
session dates. No modifications will be made to the allo-
cation of intervention packages.

Strategies to improve adherence to interventions {11c}

The adherence to this trial protocol is considered strong,
even though it does not have strict guidelines. Employ-
ing strategies such as reminder phone calls, home visits,
and providing wage loss compensation for caregivers of
children with disabilities, along with sensitization meet-
ings with teachers, school management committees,
and family members, may enhance their attendance and
engagement in the intervention. The quality of interven-
tion delivery will be monitored throughout the trial with
supervision from master trainers at 10% of all sessions.
A quality checklist will be developed to ensure consist-
ency of delivery across sites and the intervention period
to adhere to the protocol.

Relevant concomitant care permitted or prohibited

during the trial {11d}

During the intervention period, the study children, par-
ticularly those who will enroll in the pre-primary class,
are free to attend their regular classes or early childhood
care and education programs.

Provisions for post-trial care {30}

Harms are not anticipated from this trial and benefits
are expected for the individuals and the communities.
The present study focuses on improving school readiness
of young children with or without NDD, as well as the
quality of life of caregivers. It is expected that this study
will add additional support for already identified chil-
dren with NDD/D. Training will include identification
of criteria for referral and information on local pathways
for referral, along with the provision of standardized
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documentation regarding screening and assessment find-
ings for “receiving” referral health workers. Caregivers
may feel distressed and uneasy (such as anxiety, upset,
stress) to some extent when asked about their mental
health problems. Where additional stress is identified,
health workers will complete referral guidance (local gov-
ernment health, education, and other support services)
training, supported by standard operating procedures
(SOPs) for appropriate referral for further assessment
and management.

Outcomes {12}

The cRCT will assess differences in the specified outcome
measures between the intervention and control groups,
as well as pre- and post-intervention, are listed in Table 2,
as per SPIRIT guidance on the time points for measure-
ment of primary and secondary outcomes.

Primary outcome

The study’s primary outcome is school readiness, which
will be assessed using the Measurement for Early Learn-
ing and Quality of Outcomes (MELQO) framework [27].
For children with more marked developmental difficulties
or disability (estimated ~5-10%) who may not be able to
be tested using the MELQO, the “Paediatric Evaluation
of Disability Inventory Computer Adaptive Test (PEDI-
CAT) [28]” will be used. The PEDI-CAT is a standardized
test that measures ability in three functional domains of
daily activities, mobility, and social/cognitive. Norma-
tive scaled scores are obtained for children > 6 months of
age to provide age-related expectations of ability using an
easy to administer tablet application.
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Secondary outcomes

The secondary outcomes of this study encompass a com-
prehensive evaluation of various domains. Cognitive
assessment will be conducted using the Weschler Pre-
school and Primary Scale of Intelligence IV (WPPSI IV)
[29]. Additionally, the study will assess caregiver’s mental
health by employing an adapted version of the Hopkins
Symptoms Checklist (HSCL25) [30] from Tanzania. Fur-
thermore, visual and hearing assessments will be carried
out utilizing PeekVision and a standardized hearing test.
The evaluation will extend to family care and quality of
life using the Pediatric Quality of Life Inventory (PED-
SQL) [31] and PEDICAT. Lastly, child disability will be
assessed using the UNICEF and Washington Group CEM
[3], providing a comprehensive understanding of the
study’s secondary outcomes. Figure 1 illustrates the flow-
chart of the baseline measurement tests.

Careful consideration has been given to the selection of
outcome measures to ensure a comprehensive measure-
ment of the impact of the preschool intervention while
considering the length of the appointment for the car-
egiver and the child. All tools that have not yet been used
in the country context will be administered during the
pilot period, and necessary adaptations will be made.

Participant timeline {13}

The schedule for enrollment, intervention, and assess-
ment is depicted in Fig. 2. The eligibility of participants
from the EN-SMILING cohort children will be confirmed,
and their caregivers will be invited to provide consent
within 1 week of enrolment. Baseline assessments for
both groups will be completed within 3 months following
enrollment. Afterward, the clusters will be randomized

Table 2 Summary of quantitative measurement tools for baseline and endline assessment

Primary outcome Measurement tools Baseline Endline
Children School readiness MELQO X
Children with disability Functions PEDI-CAT
Secondary outcome
Children Functional level WG/UNICEF CFM X
Nutritional status Anthropometry X X
Vision Peek Vision app X
Hearing Tuning fork X
1Q WPPSI-IV X X
Preschool attendance Preschool register X
Parents Mental health HSCL25 X
Quality of life PEDSQ X
School readiness MELQO parental report X X

WG/UNICE CFM The Washington Group / UNICEF Child Functioning Module, WPPSI-IV Weschler Preschool and Primary Scale of Intelligence- Fourth Edition, y, PEDI-CAT
The Paediatric Evaluation of Disability Inventory- Computer Adaptive Test, MELQO Measurement for Early Learning and Quality of Outcomes, HSCL25 The Hopkins

Symptoms Checklist-25, PEDSQ Paediatric Quality of Life Inventory
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All Caregivers/Children B Caregiver Questionnaire
— Mental Health: HSCL25 Questionnaire B Chid Direct Assessment

— Vision: Peak Acuity*
— Hearing: Tuning fork*
— Disability: WG/UNICEF CFM

If child has normal
WG/UNICEF CFM
CFM score

If child has moderate/severe
cognitive delay WG/UNICEF

N

If child has no cognitive delay
but any other modetae /severe
WG/UNICEF CFM score

Cognition: WPPSI-IV
School Readiness: MELQO

Quality of life: PEDSQL
Function: PEDI-CAT

Cognition: WPPSI**
School Readines: MELQO**
Quality of life: PEDSQL

*if child passess practice rounds

Function: PEDI-CAT

** parts of WPPSI or MELQO may be dropped for children with specific types of delay e.g. remove block design test if child has fine motor
disability, remove verbal items for children with speech daley, drop gross motor items for children with lower extremities problem. The app
will include options for each of the subtests as follows: the test can be done on this child: 1=yes (continue), 2=no (skip and go the next

item).

Abbreviation: WG/UNICEF CFM= The Washington Group/UNICEF Child Functioning Module, WPPSI-IV= Weschler Preschool and
Primary Scale of Intelligence- Fourth Edition, PEDI-CAT=The Paediatric Evaluation of Disability Inventory-Computer Adaptive Test,
MELQO=Measurement for Early Learning and Quality of Outcomes, HSCL25=The Hopkins Symptoms Checklist-25, PEDSQL=Paediatric

Quality of Life Inventory
Fig. 1 Baseline measurement test flow

into intervention and control groups. Trained facilitators
will conduct nine parent group intervention sessions over
5 months for the intervention group. Post-intervention
assessments will be completed within 2 weeks after com-
pleting the last parent group session.

Sample size {14}

Based on the design of our intervention and existing
available cohort size, we have an expected sample size
of 500 parent—child dyads in each of the sites. We have
predetermined approximately 50 clusters per site, with
expected cluster size varying between 8 and 12 par-
ent/child dyads. Planning for a 1:1 ratio between the 2
groups, with 25 clusters each in the intervention and con-
trol arms of the cRCT.

For the primary objective of school readiness, we will
assess differences in overall direct assessment score of
the child using the MELQO [27] between the two groups.
Expected norms have not been generated; instead, we
assumed a mean overall score of 46 in the non-interven-
tion group. This is based on average item level statistics
for 84 core items across the 4 domains (pre-numeracy,
pre-literacy, executive functioning social-emotional) [32].
Therefore, we will be able to detect a 0.28 standard mean

difference between the 2 groups at 80% power, 5% alpha,
and an intraclass correlation (ICC) of 0.025 within our
sample size of 50 clusters (25 intervention and 25 con-
trol) with 10 parent—child dyads in each cluster (N=500
in each site).

The trial is powered to detect a minimum difference
of 13% between the intervention and non-intervention
group after the intervention period in pre-numeracy
domain and a 12% difference in pre-literacy domain using
a two-sided test in which both groups have 25 clusters of
size 10, assuming 80% power, a 5% significance level, and
an ICC of 0.025. This assumes that 68 and 48% of chil-
dren in the non-intervention group will have average pre-
numeracy and pre-literacy scores, respectively [32].

We contacted 1651 parents of children from the EN-
SMILING cohort for the EN-REACH trial study. We
enrolled a total of 1445 participants from 160 clusters
across three countries, with each cluster typically con-
taining 6-13 parent—child dyads. Specifically, in Bang-
ladesh, there were 560 participants spread across 50
clusters. As a result of geographical challenges in Nepal
and Tanzania, we increased the cluster count to 54 in
Nepal (enrolling 482 participants) and to 56 in Tanzania
(enrolling 403 participants).



Miah et al. Trials (2024) 25:556

Study Period

Enrolme | Baseline

nt

Allocation

Intervention

Endline

Timepoint(t) 1t week | 3 months

Intervention
and control

5 months

Two-week
post-
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arms intervention

Enrolment:

Eligibility Screen X

Informed consent X

Assessment:

Anthropometry

WG/UNICEF CFM

Peek Vision app

Tuning fork

WPPSI-IV

MELQO

PEDI-CAT

HSCL25

X | X | X | X | X | X|X|X]|X

PEDSQL

X | X | X[ X | X|X|X

Randomization*

Intervention:

School readiness
sessions and
graduation

X signifies that tasks will be completed.

*Randomization in the allocation process for both the intervention and control groups

Abbreviation: WG/UNICEF CFM= The Washington Group / UNICEF Child Functioning Module, WPPSI-IV=
Weschler Preschool and Primary Scale of Intelligence- Fourth Edition, PEDI-CAT=The Paediatric
Evaluation of Disability Inventory- Computer Adaptive Test, MELQO=Measurement for Early Learning and
Quality of Outcomes, HSCL25=The Hopkins Symptoms Checklist-25, PEDSQL=Paediatric Quality of Life

Inventory
Fig. 2 Schedule of enrolment, interventions, and assessments

Recruitment {15}

Study participants will be recruited from all available
children in the EN-SMILING cohort, including parents
and their children who were followed up as at-risk new-
borns, as well as control children from a subset of the
EN-SMILING study. Two facilitators—one parent and
one teacher—from each intervention cluster will also be
recruited from each site.

Assignment of interventions: allocation

Sequence generation {16a}

This cRCT will include have 50 clusters per site, with
25 randomly selected intervention clusters which will

receive the preschool parenting package for school readi-
ness and 25 control clusters that will continue to have
standard care that is appropriate for each of the sites
provided through the health and education sectors,
such as access to existing early childhood developmental
resources and education programs.

The GIS coordinates for all EN-REACH eligible chil-
dren will be used to create clusters for randomization.
The clusters will be identified based on the geospatial
location of the children using a modified K-means clus-
tering algorithm utilizing the Python package “k-means-
constrained 0.7.3” [33]. Visual map of identified clusters
to identify areas where the automated algorithm created



Miah et al. Trials (2024) 25:556

dispersed clusters, largely due to geographic barriers
and manually produce clusters in those areas using local
knowledge.

Concealment mechanism {16b}

Allocation will not be concealed and will be revealed to
the parents, facilitators, and researchers upon randomi-
zation to the intervention team. However, it will not be
revealed to the child development assessment team or
the statistical analyses team.

Implementation {16c}

Clusters will be grouped through the GIS system consist-
ing of children (whose parents have consented). Once
identified, the clusters will be randomized through a
computer-generated number list of clusters by a statisti-
cian who will not be involved in the trial. The study group
will be revealed to participants and those researchers
who will be involved in implementing the intervention.

Assignment of interventions: blinding

Who will be blinded {17a}

Participants, facilitators, and the intervention research
team will not be blinded. However, the assessment of
the children’s study will be performed by a group of enu-
merators and a researcher from each country who are
blinded to group allocation. In addition, the trial statisti-
cian will be blinded to which clusters are intervention or
control.

Procedure for unblinding if needed {17b}

The trial is a cRCT not an individually randomized
trial and cannot be blinded. The trial statistician will be
blinded to the cluster allocation.

Data collection and management

Plans for assessment and collection of outcomes {18a}
Quantitative data will be mostly collected using a tab-
let-based customized application developed for the EN-
SMILING study with the icddrb team, which already
tracks each child by unique ID, sets alarms for phone calls
and appointments and links the previously collected data
from birth. A comprehensive 7-day training session cov-
ered measurement tools, with an additional 2 days dedi-
cated to field testing for the assessment team. The data
collectors carry tablets to the assessment. Data are sent
in real time to the main server in each country site. The
app system checks for implausible values based on plau-
sible ranges set in advance. Double data entry (by asses-
sor and supervisor) is practiced for about 5% of cases and
analyzed for quality improvement and also to be able to
report on inter-assessor reliability. To ensure quality
control, interobserver assessments will be conducted on

Page 10 of 16

10 children for each assessor before the measurements
began in each country site.

For objective 3, implementation evaluation, we will uti-
lize the RE-AIM framework [23, 24], offering a systematic
approach to assess implementation and inform uptake.
We will collate quantitative data on the coverage and
quality of the intervention provision, along with a quali-
tative evaluation. Perspectives will be gathered from the
child, caregiver, teacher, facility, and community provider.
Table 3 presents a summary of planned data collection.
Qualitative approaches will be applied to assess feasibility
and acceptability of the adapted package, through focus
group discussions, in-depth interviews, and observation
of participants. In addition, we will perform social map-
ping of parent networks and in-depth interviews with
caregivers and staff on their perspectives and experi-
ences of using the program. Interviews will be conducted
by social scientists who have experience in qualitative
research. The evaluation will also explore if the perceived
value added of the intervention differs for families of chil-
dren with disabilities compared to their typically devel-
oping peers.

Plans to promote participant retention and complete
follow-up {18b}

The parents will receive extensive information about
the assessment tools, objectives, and the importance
of school readiness packages during recruitment for
the EN-REACH trial. Comprehensive strategies will be
adopted, involving reminder phone calls, home visits,
and providing wage loss compensation for caregivers of
children with disabilities to significantly enhance their
attendance and engagement in the program.

Data management {19}

The three site teams already have several years of local
weekly quality assurance meetings, and regular (cur-
rently monthly) all-site skype calls with LSHTM to share
their local data dashboard tracking loss-to-follow-up, etc.
These site teams share data quality solutions with each
other. Each site has a designated software and data ana-
lyst. LSHTM-based psychologist will coordinate train-
ing materials and SOP development. Existing SOPs will
be adapted to ensure data quality checks are consistent
across sites.

Backup and security

Quantitative data will be transferred from tablets to a
main server over secure wifi in each country site, and
backed up daily to a local server which complies to an
agreed specification with UPS power back up. There will
also be a daily back up of cloud data and weekly to a hard
drive. Qualitative data will be backed up and secured by



Miah et al. Trials (2024) 25:556

Page 11 of 16

Table 3 Summary of quantitative and qualitative assessments regarding motivations, barriers, and enablers

Quantitative assessments

Intervention Inputs (coverage and quality)

Quialitative assessments
Facilitators (teachers and parents) FGDs - separate teachers and

expert parents

Parent Group members- FGDs

FGD with trainers and supervisors

Fathers/Grandmothers FGDs

Child perspective of inclusion of children with disability (FGDs) (noting

different consent from guardians)

Parents of children with disability (IDls)

Stakeholders who are key gatekeepers (funders, education, etc.)

Dose (parent-group attendance registers)
Quality (parent-group quality checklists)

- Motivation to participate

- Perception of facilitator training, length of training, quality of training
- Perceived gains, e.g—confidence and knowledge

- Perceived barriers—time, workload

- Sustainability—what would you change?

- Motivation to participate

- Perception of facilitator training, length of training, quality of training
- Perceived gains, e.g—confidence and knowledge

- Perceived barriers—time, workload

- Sustainability—what would you change?

- Motivation to participate

- Perception of facilitator training, length of training, quality of training
- Perceived gains, e.g—confidence and knowledge

- Perceived barriers—time, workload

- Sustainability—what would you change?

- Motivation to encourage attendance
- Understanding of package

- Importance to family/community

- Challenges—time away from home

- Visual representations to help children with and without language
to give informed consent

- Use of pictures showing different scenarios of inclusion and exclu-
sion of children with disabilities in school settings

- Photovoice- Discussion of “my favourite place to learn and most
disliked place to learn”

- Children’s levels of participation (space, voice, audience, influence)
based on Article 12 UN Convention of the Rights of children

- Motivation to participate

- Perception of facilitator training, length of training, quality of training
- Perceived gains, e.g—confidence and knowledge

- Perceived barriers—time, workload

- Sustainability—what would you change?

- Inclusivity—specific issues, e.g., travel, participating in group

- Uptake to district level, district officers
- Barriers and enablers

each country site at least weekly to a hard drive and to a
cloud storage system. All data will be protected by pass-
words and safe back up hardware. We will comply with
LSHTM guidance on Data Management and Archiving
https://datacompass.Ishtm.ac.uk/468/ which is compat-
ible with UK Data Archive Managing and Sharing Data
Guide. Data will remain at the sites and, before being
pooled and analyzed, will be fully anonymised.

For qualitative data, cross-site consistency and qual-
ity will be maximized by standard tools and a common
training guide. Quality control for the qualitative data
collection will be assured through focus group discus-
sion training, translation, back translation, recording,
and transcribing. The transcripts in English version of
each country will be reviewed to see the adherence with
framework and the predetermined themes. Where trans-
lations are undertaken, quality will be assured by one
other researcher fluent in that language checking against

the original recording notes. We will describe the expe-
riences of children and caregivers relating to the inter-
vention received, including the impact of the disability,
caregiver confidence, level of inclusion in family and
community life and experience of stigma/discrimination.
We will examine changes in these domains over the fol-
low-up period and explore attributions of change.

Confidentiality {27}

All information collected about caregivers, their chil-
dren, and relevant respondents during the study will be
kept confidential and not shared with anyone outside the
study team. Anonymization of data will be carried out
to maintain participant confidentiality. The data will be
coded so that the personal identity and individual data
from the follow-up review are traceable only with the
code key which will be held by the study researchers, no
one else will have access to it.
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Plans for collection, laboratory evaluation, and storage

of biological specimens for genetic or molecular analysis

in this trial/future use {33}

Not applicable. We will not collect any biological speci-
mens from the participants.

Statistical methods
Statistical methods for primary and secondary outcomes
{20a}
Objective 2 IMPACT EVALUATION
Quantitative analysis will be performed using Stata 15, R,
and R studio. Descriptive summary statistics (means and
standard deviations-SD, medians and inter-quartile ranges,
numbers and percentages) by country and for each treat-
ment arm will be used to describe the study population.
Primary analysis will be by intention to treat. For each
outcome, analysis will be done at the parent/child dyad
level but will be adjusted for clustering at the country
and residential area/village level. We will adjust for child
age and sex, neonatal intervention received, and relevant
baseline scores. Additional baseline covariates, includ-
ing markers of socioeconomic, will be considered in final
model based on existing literature and using a stepwise
selection approach. Mixed-effects regression models will
be used to compare continuous (linear) and binary (logis-
tic) outcomes between the two arms. Generalized Esti-
mating Equations (GEE) methods may also be considered
if the assumptions of mixed-effect models are not met.
The mixed-effect regression models and GEE account for
within-cluster correlation.

Objective 3: Implementation evaluation

Inductive thematic analysis will be undertaken using Nvivo
12 software to explore the needs identified through qualita-
tive sources related to the intervention’s protocol, the con-
sistency of delivery as intended, and the time required. This
analysis will also encompass any adaptations made and an
overall assessment of feasibility, incorporating quantitative
data from quality checklists (% of correct modules deliv-
ered and accurate time taken), as well as identifying ena-
blers and barriers to implementing the program.

Interim analyses {21b}
No interim analysis will be conducted.

Methods for additional analyses (e.g. subgroup analyses)
{20b}

We will perform a per protocol analysis after the inter-
vention is complete. We will define high fidelity as
caregivers who attended all nine sessions of the parent-
group intervention. We will perform subgroup analyses
per country based on gender, socioeconomic status, and
parental education.

Page 12 of 16

Methods in analysis to handle protocol non-adherence

and any statistical methods to handle missing data {20c}
Protocol non-adherence may occur if a participant did
not attend all the education sessions or completed pri-
mary outcome assessment outside of the study window,
which will be documented and considered in the analysis.
The primary intention-to-treat analysis allows for miss-
ing data under the missing at-random assumption. We
will also do a sensitivity analyses, restricting to complete
case population and explore handling of missing data
using inverse probability weighting.

Plans to give access to the full protocol,
participant-leveldata, and statistical code {31c}

We are committed to open access, with a transpar-
ent protocol, and will share relevant data and code as
appropriate. Data will be owned by each country institu-
tion and pooled data by the study team. We have a long
track record since 2017 of equitable partnership between
these three country teams and LSHTM with data sharing
agreements already in place. We have already established
a committee including the principal investigator (PI) and
each site PI to review any requests for data beyond the
original team. Authorship and analyses will be led by
country teams and agreed in advance.

Oversight and monitoring

Composition of the coordinating centre and trial steering
committee {5d}

The trial management group overall consists of the joint
PIs (JEL and JDH), the three site Pls, the project coordi-
nator, the site coordinators, and the site data leads. This
group meets virtually every month and has scientific
responsibility for the study, discussing adherence to the
protocol, quality of data collection, and participant safety.
In addition, the local teams will meet frequently. The two
joint PIs will be responsible for dealing with trial quality
and the data.

Composition of the data monitoring committee, its role
and reporting structure {21a}

We will convene an independent EN REACH Technical
Advisory Committee (TAG)/ Data Monitoring Commit-
tee who will meet approximately every 6 months and be
chaired by Professor Maureen Black, Distinguished Fel-
low at the University of Maryland. The committee will
provide insights on design, overall safety, implications of
results, and pathways to uptake.

Adverse event reporting and harm {22}

The study involves an intervention and assessing children
to detect disabilities, but it is considered “low risk” with
no anticipated adverse events. Given that our research
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will identify children with NDD/D SOP for referral and
follow-up within existing health, education, and social
services will be developed. It is expected that some chil-
dren with developmental delay and/or impairment will
be identified for the first time during this study. Further,
given the use of screening tools that are sensitive, there
is also a risk of over diagnosis. These situations may be
distressing to families and without adequate follow-
up care, potentially harmful. To prepare for this, health
worker training will include supportive communication
approaches with families, aiming to minimize parent
concern. Where problems are identified, health workers
will complete referral (local government health, educa-
tion, and other support services), supported by SOP for
further assessment and management. This training will
include identification of criteria for referral and infor-
mation on local pathways for referral, and provision of
standardized documentation regarding screening and
assessment findings for “receiving” referral health work-
ers. Intervention services in the 3 countries, do exist,
although limited, and where a need is identified, chil-
dren will be referred for further assessment and man-
agement. In addition, health worker, teacher, and expert
parent training will include an overview of simple strat-
egies to support and promote child development. Inter-
vention facilities have been identified and mapped in the
respective countries and this information will be used
for referrals. Adverse events will be monitored, and seri-
ous adverse events will be reported to the PI in a timely
manner.

Frequency and plans for auditing trial conduct {23}

Trial conduct will be closely monitored by independent
subgroups of each country and the Institutional Review
Board (IRB) of each country and TAG.

Plans for communicating important protocol amendments
to relevant parties (e.g., trial participants, ethical
committees) {25}

Protocol amendments will be communicated to the eth-
ics committees of each site, as well as IRB of LSHTM, the
trial register, and TAG.

Dissemination plans {31a}

The research report will be produced based on the study
findings and will be presented at scientific conferences.
Additionally, the manuscript will be published in interna-
tional, peer-reviewed journals. Dissemination workshops
will be organized with the collaboration of the Ministry
of Primary Education, the Ministry of Health and Family
Welfare, the Ministry of Social Welfare, and stakeholders
in ECCE/PPE. We aim to conduct at least two dissemina-
tion meetings: one at the district level of each site, where
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we will inform the district education officers, and the
other at the central level of each country to invite high
officials from the education ministry.

Discussion

The EN-REACH trial presented in this protocol is devel-
oping an innovative, disability-inclusive, play-based
school readiness package for parents and their children,
considering the contexts of Bangladesh, Nepal, and Tan-
zania. The trial has a robust cRCT design and embedded
implementation evaluation, and aims to address the gap
for a feasible package for disability inclusive education in
LMICs contexts.

There is evidence to support our approach, yet few
feasible packages exist for this school entry age group of
children. The United Nations Convention on the Rights
of the Child [7] and the Convention on the Rights of
Persons with Disabilities [8] emphasize that each child
possesses the right to reach their full developmental
potential, noting the imperative for governments to
ensure that young children with disabilities receive high-
quality education [34-36]. Reviews indicate that psycho-
social interventions for children under 3 years old can
have shown short-term improvements in cognition and
language [37-40], with additional benefits observed in
math and language among preschoolers in India [41-43].
Despite the ambitious SDGs for child survival, develop-
ment, and education, the gap between policy and effec-
tive implementation of inclusive ECD and pre-primary
education programs is evident in LMICs [34, 44]. Our
9-session intervention is co-designed in three LMIC and
planned to be delivered over approximately 9 weeks. The
content is adapted from UNICEF and others to focus on
foundational skills for children’s health, and emotional
wellbeing as well as on introducing pre-academic literacy
and numeracy skills. Moreover, the program promotes
positive parenting techniques, problem-solving, and safe-
guarding measures, with customized play activities tai-
lored for all children, including disabled children utilizing
local, low-cost play-based learning materials that can be
used to support the acquisition of early literacy founda-
tion skills [45].

The multi-country design and large cohort of chil-
dren enables a rigorous evaluation through at least
150 clusters in a cRCT to measure the effectiveness of
the intervention. A strength of the trial is this robust
design aiming to inform policymakers on impact and
hence catalyze uptake. To evaluate the realities of
implementation, we will use and adapt RE-AIM [23,
24], which is widely used approach to assess barriers
and enablers to uptake and sustainability. Embedded in
the cRCT will be both qualitive and qualitative process
evaluation.
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Another strength is the codesign of the intervention
across three countries and with many constituents and
experts from health, education, and including local gov-
ernment. Inclusive partnerships have been forged with
key entities such as the Directorate of Primary Educa-
tion (DPE) and the Ministry of Primary and Mass Educa-
tion in Bangladesh, the Ministry of Education, Science &
Technology in Nepal, and the Ministry of Education, Sci-
ence, and Technology in Tanzania.

While conducting the trial using the existing EN-SMIL-
ING cohort presents an opportunity, challenges arise
from the scattered locations of the children’s households,
making it difficult to create clusters due to the distance
between the children’s home and school locations. To
address this issue and minimize travel time and hassles,
GIS data for all households of EN-REACH eligible chil-
dren and primary schools will be utilized. In areas with
geographic barriers, clusters will be manually identified
using local knowledge as intervention points to overcome
these challenges.

Another challenge that this geographic dispersion
poses is the distance some families may have to travel.
This is a notable barrier especially for those with chil-
dren with disabilities. Specifically, we will offer travel cost
reimbursement and compensation for parents of disabled
children to encourage their participation in the sessions.
Additionally, information on accessing facilities such as
stipends and assistive devices from the Ministry of Social
Welfare office and other organizations will be collected,
and we will provide guidance as a support mechanism.

Data generated from this intervention trial will inform
intervention design and implementation for inclusive
ECD programs across a diverse range of LMIC settings.
It will provide important information on integration of
such interventions into current government programs
and most importantly will reflect the needs from com-
munities and the families of these children inclusive of
those with children with disabilities.

Trial status

The protocol version is 3.0, which is approved on
20.02.2023 by the LSHTM ethics committee. Partici-
pants’ enrolment for EN-REACH trial commenced
on 26.01.2023 at the site in Bangladesh because ethi-
cal approval from the IRB of icddr,b was received on
20.12.2022, with protocol version 2.0. Participants’ enroll-
ment closed on 27.05.2023 in Nepal and on 18.08.2023 at
Tanzania site. Two of the three sites are in the process of
conducting child assessments and session visits, while one
site has just completed them. No data have been received
or analyzed yet. The trial is retrospectively registered on
clinicaltrials.gov, and the identifier is NCT06334627
(https://clinicaltrials.gov/study/NCT06334627?cond=
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NCT06334627&rank=1). Obtaining ethical approval
from the IRBs of each country is not required to conduct
the study from an official registry. However, the study
design, consent form, and measures were approved by
local IRBs in each country. The trial has been closely mon-
itored by both IRBs in each country and an independent
TAG committee to ensure adherence to ethical guidelines.
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