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ABSTRACT 

 

Background: Approximately 250 million (43%) children under five years in low- and middle-income countries are at 
risk of sub-optimal development. Of these, 67% are found in sub-Saharan Africa due to exposure to multiple risks, 
including inadequate stimulation at home. In order to promote early childhood development (ECD), an intervention 
integrating ECD content into routine facility-based health services and supporting ECD policy and advocacy is 
currently being implemented in Siaya County. In addition, parental counseling on early stimulation is integrated into 
home-based visits by community health volunteers. We aim to evaluate the intervention’s operational feasibility, 
effectiveness and cost-effectiveness.  
Methods: The study is a cluster-randomized controlled trial using a mixed-methods approach. The study is being 
conducted in Bondo sub-county in Siaya County. The study has three arms. Arm 1 will receive a health facility-based 
ECD intervention. Arm 2 will receive the health facility-based ECD intervention combined with home-based ECD 
counselling. Arm 3 (control) will receive standard care. Six health facilities in each study arm (18 in total) will be 
randomly selected from wards within the sub-county. We aim to recruit and follow-up 699 mother/caregiver-child 
dyads, 233 in each arm. Pregnant women are recruited when they visit health facilities during the third trimester. 
Analysis will involve estimating the effect of the intervention using mixed linear models and the Difference-in-
Differences estimator.  
Conclusions: The data generated from this study will provide much-needed information for program design and 
implementation of interventions aimed at promoting ECD in Kenya and other sub-Saharan African countries. 
Trial Registration: Current Control Trial is ISRCTN11561283. 
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INTRODUCTION 

Child survival has improved globally, with under-five 

mortality reduced by 53% between 1990 and 2015, owing 

to improved socioeconomic conditions, health systems 

and access to health services.1 However, even though 

more children are surviving, approximately 250 million 

children younger than five years in low- and middle-

income countries (LMICs) are at risk of not achieving 

their developmental potential.2 The risks include 

malnutrition, chronic poverty, and inadequate cognitive 

and social-emotional stimulation. Recent studies indicate 

a 71% increase in disability rates for children in sub-

Saharan Africa (SSA) attributed to the increased survival 

of vulnerable children who may not necessarily receive 

the required support.3 Other potential risk factors include 

poor maternal education, harsh parenting, maternal 

depression, environmental pollution, and infectious 

diseases.4 Children who survive should be given the best 

chance to reach their full potential.1 The period from 

conception to a child’s second or third birthday when the 

brain develops - and grows physically in size - most 

rapidly, represents the most critical time in a child’s 

development as it lays the foundation for later wellbeing.5 

The plasticity of children’s brains during this period and 

their high degree of adaptability render them capable of 

benefitting the greatest from early childhood 

development (ECD) interventions.6  

Interventions aimed at enhancing caregiver-child 

relationships are considered strategic in improving a 

child’s survival, health and development.5 UNICEF’s 

extended care model outlines proper feeding and 

psychosocial stimulation as being integral to children’s 

growth and development.7 Such behaviors may be 

promoted through parenting interventions that enhance 

responsive and emotionally-supportive parent-child 

interactions, improve responsiveness in feeding and care 

for young children, increase attachment, improve 

communication, encourage learning, and promote speech 

and language, positive discipline and problem-solving.8 

These parenting interventions may be delivered through 

home visits, community groups, or integrated within the 

health system. The World Health Organization 

(WHO)/UNICEF’s Nurturing Care Framework illustrates 

how existing programs can be enhanced to 

comprehensively address young children’s needs, and 

reiterates the need for holistic interventions that enable 

children to reach their full potential.9  

Integrating ECD interventions into routine health services 

has several advantages including: enhancing good 

coverage and compliance with child health visits; 

averting additional staff costs through implementation by 

existing staff; no additional time required for parents at 

the clinic; and, no adverse effects on the nutrition or 

immunization status of children.10 In many LMICs, the 

health system may be used to facilitate the delivery of 

ECD interventions as it is often the only existing 

infrastructure that consistently and regularly reaches 

young children.11 To illustrate, in a sequentially-

conducted controlled trial to determine the efficacy and 

safety of the Care for Development Intervention (a 

predecessor to Care for Child Development (CCD)), 

delivery of the Care for Development messages during 

acute healthcare visits by trained physicians resulted in 

more optimal stimulation of young children by caregivers 

in the intervention compared to the comparison group.12 

Another study exploring integration of responsive 

stimulation into home visits delivered by community 

health workers (CHWs) showed significant benefits on 

early child outcomes.13 Further, a systematic review 

evaluating the effects of integrating child stimulation and 

nutrition interventions on child development and nutrition 

status showed similar findings.14 The results of Chang 

and colleagues who developed a parent training package 

based on video modeling integrated into routine primary 

healthcare visits in the Caribbean demonstrated 

improvements in child cognitive development and 

mothers’ knowledge of child development.10 The 

feasibility of integrating child stimulation into primary 

care was tested among undernourished children and 

found to be beneficial for both child and caregiver 

outcomes.15  

In low-income settings and particularly in SSA, there are 

few studies on the effectiveness of integrating ECD 

content and screening for developmental milestones into 

the health system. Moreover, the literature on the 

effectiveness of ECD interventions in changing 

caregivers’ knowledge, attitudes and practices (KAP) is 

sparse. For instance, even though not specific to 

developmental outcomes, a study in South Africa 

demonstrated that, apart from improving the growth of 

the index child, a home-based maternal and child health 

intervention delivered by community health volunteers 

(CHVs) had a significant effect on the growth of other 

children within the same household aged under six 

years.16 Provision of a basic home stimulation 

programme during clinic visits has also been shown to 

significantly improve developmental outcomes in young 

children infected with HIV.17 With regards to cost-

effectiveness, most studies have assessed the cost-benefit 

of preschool-based ECD interventions on school 

readiness, school achievement and performance among 

older children. With the aid of a cluster-randomized 

control trial on children aged 0 to 24 months, a study in 

rural Pakistan compared the effectiveness and costs of 

integrating three ECD interventions - responsive 

stimulation, enhanced nutrition and the combination of 

both - into an existing community-based health service.18 

Without providing any robust criteria, the authors 

suggested that the most cost-effective one was the 

integrated intervention.  

The current study seeks to fill the gap of a dearth of 

evidence on integration of ECD into the healthcare 

system. We aim to evaluate the operational feasibility, 

effectiveness and cost-effectiveness of an ECD 

intervention integrated into the healthcare system in 
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Siaya County, Western Kenya. The specific objectives 

include to determine the effect of a health facility-based 

and health facility-based plus home-based ECD 

intervention on mother/caregiver ECD KAP; effect of the 

integrated intervention on growth and developmental 

outcomes of children aged 0-3 years; operational 

feasibility of the integrated intervention and, cost-

effectiveness of the integrated intervention from the 

provider’s (health system)’s perspective. This study is 

expected to inform future implementation of ECD 

interventions integrated into the healthcare system in 

Kenya and other similar settings in SSA. 

METHODS 

Study setting  

The study is being conducted in Siaya County in Western 

Kenya, where PATH has been supporting the Ministry of 

Health (MOH) to integrate ECD into routine facility- and 

home-based health services in four sub-counties. Siaya 

County is among the 47 semi-autonomous county 

governments formed after the promulgation of the current 

Kenyan constitution. The county has six administrative 

sub-counties (Ugenya, Bondo, Gem, Rarieda, Alego-

Usonga and Ugunja).19,20 Specifically, the study will be 

conducted in Bondo sub-county which has six wards. The 

projected total population for 2018 was 180,487, of 

whom 51.5% are female. The proportion of stunted 

children in the sub-county is high, at 56%. There are 

seven inpatient health facilities in Bondo sub-county, 

including one referral hospital, as well as 45 outpatient 

health facilities.21  

Intervention  

PATH is currently implementing a model where ECD 

services targeting the youngest children and their 

caregivers (mainly biological mothers) are integrated into 

the routine health services in Siaya County in Kenya. 

Broadly, PATH’s integrated ECD model has three 

components i.e. integration of ECD screening and 

counseling for developmental milestones and light-touch 

nutrition counseling in routine health facility clinical 

services (e.g., maternity, postnatal care, and growth 

monitoring and immunization) by health service 

providers such as nurses and clinical officers; playbox 

sessions in health facility waiting areas led by CHVs in 

order to make these spaces more child-friendly and 

integrate ECD counseling into lengthy wait times and, 

integration of ECD counseling into CHV home visits. 

Components 1 and 2 are collectively referred to as the 

health facility-based ECD intervention and component 3 

the home-based ECD intervention.  

In integrating ECD into health services, PATH in 

collaboration with UNICEF and the WHO has adapted 

and expanded the module on CCD which was originally 

developed as part of the Integrated Management of 

Childhood Illness.22 PATH’s CCD adaptation provides 

more comprehensive and effective ECD counselling and 

screening tailored to specific health system touch-points, 

and also has a strong emphasis on promotion of optimal 

nutrition practices. The specific aim of CCD is to 

improve mother/caregiver awareness, sensitivity and 

responsiveness to a young child’s learning and emotional 

needs, which in turn will result in improved childcare 

practices and consequently child developmental 

outcomes. PATH’s approach focuses on the ongoing 

capacity building of service providers and their 

supervisors, and strengthening the enabling environment.  

The PATH team will train and mentor facility-based 

health service providers (primarily nurses and clinical 

officers) and CHVs on play and communication. This 

forms the basis of the intervention package. In the health 

facility-based ECD intervention, health service providers 

will integrate ECD counseling and screening along with 

light-touch nutrition counseling into the following touch 

points that form part of the National Immunization 

Schedule in Kenya: immunizations given at birth or 

shortly after birth or the first postnatal care visit; 

immunization visits at six, 10 and 14 weeks and nine 

months; and, the six-month vitamin A supplementation 

visit. After delivery, mothers will receive the health 

facility-based ECD intervention through the six 

immunization touch points over a span of nine months. 

During the health facility visits, mother/caregiver-child 

dyads will also be exposed to playboxes. In the playbox 

sessions, CHVs and health service providers specifically 

teach caregivers how to engage in play with their children 

through responsive caregiving techniques and use of 

homemade toys.  

In the home-based ECD intervention, as soon as possible 

after recruitment, mother/caregiver-child dyads will 

receive home-based ECD counseling by CHVs trained to 

integrate this content into their routine monthly MOH-

mandated home visits. These visits will be supervised by 

community health extension workers (CHEWs), as well 

as members of the PATH team. 

Intervention/study monitors recruited from lay health 

facility staff (e.g. clerks who books clients during routine 

service delivery) where possible will encourage each 

recruited mother/caregiver to attend all the six facility-

based immunization touch points as scheduled. They will 

also enhance the fidelity of the intervention by ensuring 

that all mother/caregiver-child dyads receive the ECD 

intervention during the immunization visits. The study 

monitors will track the participating caregivers through 

mobile phone (voice call or short message) reminders and 

home visits in case of a missed health facility visit. 

Once the mother/caregiver-child dyads have received the 

facility-based ECD intervention, they will be encouraged 

to return to the health facility for follow-up visits (for 

data collection) once every nine months over the course 

of the remaining study period. These follow-up visits to 
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the health facility will be aligned with routine MOH-

recommended growth monitoring visits. Children in all 

arms will receive routine MOH-mandated health services 

during health visits (e.g. weighing, height/length 

measurement, immunizations and sick childcare).  

Trial design  

The trial will use a mixed methods approach including 

records review, checklists, and direct measurements. We 

will conduct a three-armed, cluster-randomized 

controlled trial over a period of three years.  

In arm 1, mother/caregiver-child dyads will receive the 

health facility-based ECD intervention that will be 

integrated into the routine facility-based MOH service 

touch-points. In addition, they will receive home visits 

from CHVs per the MOH-mandated schedule, but these 

home visits will not integrate any ECD content. 

In arm 2, mother/caregiver-child dyads will receive the 

health facility-based ECD intervention combined with the 

home-based ECD intervention that will be integrated into 

routine CHV home visits. 

Arm 3 (control) will receive the current MOH’s standard 

care only, which includes routine immunization and 

supplementation services mentioned previously and CHV 

home visits that do not integrate ECD content.  

Study hypotheses 

Relative to non-participants, we hypothesize that; 

mothers/caregivers in the health facility-based and health 

facility-based plus home-based ECD interventions will 

have improved ECD KAP; a higher proportion of 

children aged 0-3 years in the health facility-based and 

health facility-based plus home-based ECD interventions 

will achieve their developmental milestones; the health 

facility-based and health facility-based plus home-based 

ECD interventions are operationally feasible; the health 

facility-based and home-based ECD interventions are 

cost-effective and there is an incremental advantage of 

the health facility-based plus home-based ECD 

intervention over the health facility-based only 

intervention in terms of effect on caregiving practices and 

growth and developmental outcomes for children aged 0-

3 years. 

Participant recruitment  

Participants will be recruited when they come for 

antenatal clinic (ANC) services during the third trimester 

of their pregnancy and subsequently followed up for the 

duration of the study (Table 1). After recruitment, 

pregnant women will be sensitized to the intervention 

during the ANC visit and will be encouraged to deliver at 

the same facility and to continue participating in the 

study. We anticipate that recruitment and baseline data 

collection will take two to three months.  

The training and mentoring of healthcare providers who 
will deliver the health facility-based ECD intervention 
will happen just before study commencement to ensure 
that the health workers are ready to counsel new mothers 
on child stimulation by the time they deliver. 
Additionally, the CHVs facilitating the playbox sessions 
and those conducting home-based ECD counseling will 
be trained just before the study begins to ensure that they 
are ready to start providing the services before the child’s 
first month of life. After the training, the PATH team, 
together with members of the sub-county Health 
Management Team (SCHMT) will provide supportive 
supervision and mentoring on a quarterly basis to ensure 
that the health workers are implementing the intervention 
according to the laid-down protocol.  

Sampling and sample size determination 

Within the study sub-county (Bondo), health facilities 
will be randomly selected from each of the six wards, and 
stratified at the ward level to reduce potential 
contamination between intervention and control 
participants. Facilities fulfilling the selection criteria, that 
is, having at least two clinical service providers (e.g. one 
nurse and one clinical officer) and maternal and child 
health (MCH) and maternity sections, will be listed as 
eligible for selection. The health facilities will then be 
randomly selected from this list based on information on 
average client volume, annual deliveries, and health 
facility level. It is from these health facilities that we will 
recruit the mother/caregiver-child dyads to participate in 
the study. The selected health facilities will then be 
randomly allocated to the three arms by a statistician who 
is not part of the study personnel to ensure objectivity in 
allocation. To avoid contamination in this selection 
process, a buffer zone based on distance from one facility 
to another will be used to minimize interaction among 
caregivers visiting the different health facilities. We will 
work with public health facilities of any level that fulfil 
the stated criteria; however, the Bondo Referral Hospital 
which receives patients from the entire sub-county will be 
excluded in order to minimize potential contamination.  

The sample size calculation is done by considering pair-
wise comparisons based on the assumption of 20% loss to 
follow-up and 80% power of detecting an effect size of 
0.4 on caregiver practices, either in Arm 1 or Arm 2 
(intervention arms) compared with Arm 3 (control). The 
estimated attrition rate is based on a study on improving 
infant feeding practices which found an average dropout 
rate of 8% over a nine-month follow-up period.23 There 
are two approaches of calculating the sample size when 
the data are clusters either at the community or health 
facility levels - in the current study, the cluster is a health 
facility. The first approach is to pre-determine the cluster 
size per arm, then estimate sample size per cluster and the 
required number of clusters to achieve the detectable 
difference. The disadvantage with this approach is that 
the number of clusters could be so large to the extent that 
it is not achievable in a study area. The second approach 
which is the one we have used, fixes a priori the cluster 
size per arm, and calculates the sample size per arm. We 
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follow the procedures of Hemming and colleagues’ study 
to estimate the sample size.24 In the current study, we 
assume that the ECD program could yield a standardized 
effect size of 0.4 in terms of ECD practices with an intra-
cluster correlation (ICC) of 𝜌 = 0.03.25 We also 
conjecture a confidence interval of 95%, and a margin-of-
error of 5%.  

We will generate three groups of mother/caregiver-child 
dyads and recruit 233 caregivers for each arm (Arm 1, 
Arm 2 and Arm 3). The clusters will be randomised using 
a pair-matching design. Each arm of the study will have 
six equally-sized clusters. The estimated cluster size is 39 
(233/6). The total sample size is 699 mother/caregiver-
child dyads. We will use consecutive recruitment until 
the desired sample size is attained. The study team 
decided on a cluster size of six per arm with 233 
caregivers within each arm because recruiting this sample 
size is achievable within the study budget and is feasible 
within the study timelines.  

Participants’ timeline  

Information on the time schedule of enrolment, 

interventions, assessments, and visits for participants is 

provided in Table 1. The main outcome of interest is 

caregiver KAP, while the secondary outcome is 

children’s developmental status. During recruitment, 

caregivers will be asked about their sociodemographic 

characteristics and ECD knowledge and attitudes using a 

structured questionnaire. At time point one (T1) when 

children are aged between one and two months, 

caregivers will be interviewed about their ECD KAP, as 

well as children’s developmental status using the ages 

and stages questionnaire - third edition (ASQ-3). Follow-

up interviews and assessments with caregivers and their 

children will be conducted at nine months (T2 - month 9-

10), 18 months (T3 - month 17-18) and 27 months (T4 - 

month 25-28). 

Inclusion criteria 

Pregnant women 15+ years (who are considered 

emancipated minors in Kenya and therefore able to 

provide consent) in their third trimester, using the ANC 

services in the selected facilities, and who provide 

consent to participate in the study will be recruited. All 

the children will be recruited shortly after birth, including 

those with any form of disability as the intervention also 

targets such children.  

Exclusion criteria 

Pregnant women who are short-term residents (visiting 

the area and unlikely to remain in the study area for at 

least one year after recruitment) will be excluded from 

the study as they are unlikely to get adequate exposure to 

the intervention and provide adequate time for the 

evaluation. Also excluded will be women incapable of 

giving consent or participate in the study effectively (e.g. 

those with mental illness). 

Table 1: Illustration of study design for health facility-based ECD intervention, health facility-based intervention 

combined with home-based ECD counselling and the standard care. 

Time point 

Study period 

Enrolment Intervention period Post-intervention Closeout 

T0 pre-birth 
(last trimester 
of pregnancy) 

T1 (month 
1-2 of 
child age) 

T2 (month 
9-10 of 
child age) 

T3 (month 
17-18 of 
child age) 

T4 (month 
25-28 of 
child age) 

 

Enrolment x - - - - - 

Eligibility screen x - - - - - 

Informed consent x - - - - - 

Allocation x - - - - - 

Interventions       

Group 1a - x x - - - 

Group 2b - x x - - - 

Group 3c - x x - - - 

Routine MOH-mandated 
facility-based services 

x x x x x - 

Assessments       

Sociodemographic data x - - - - - 

Caregiver knowledge and 
attitudes 

x - - - - - 

Caregiver practices - x x x x - 

Child growth - x x x x - 

Developmental assessments - x x x x - 

Operational feasibility x - x x - - 

Perception on effects of 
intervention 

- - - - x - 

aHealth facility-based ECD counselling; bHealth facility + home-based intervention; cControl (standard of care) 



Kitsao-Wekulo P et al. Int J Clin Trials. 2020 Aug;7(3):200-211 

                                                                   International Journal of Clinical Trials | July-September 2020 | Vol 7 | Issue 3    Page 205 

Data collection procedures  

Quantitative data collection  

All quantitative data will be collected during the health 
facility visits over the implementation period. We will 
collect information on caregivers’ ECD KAP and 
perceptions of the intervention. Caregiver KAP will be 
measured at each assessment point (Table 1) using 
questions on appropriate feeding practices and play and 
learning stimulation activities likely to promote holistic 
development in children. These items emanate from a 
measure of child stimulation within the home 
environment that has been culturally adapted and 
validated (modest internal consistency, with an alpha of 
0.63) for use among infants in rural Kenya, and from 
tools used in earlier studies in Jamaica and 
Pakistan.10,26,27 The questions on caregivers’ attitudes 
towards child stimulation are borrowed from the McGill 
parental attitude towards childrearing questionnaire.28 

Caregiving practices will be assessed by maternal self-
report of responsiveness and the availability of 
opportunities for age-appropriate play and learning, 
involvement with the child, acceptance and provision of 
learning materials. The questions on caregiver practices 
are adapted from UNICEF’s study in the Solomon 
Islands.29 Each item will be scored separately, and a point 
given for every positive response. A summated score will 
be derived. We will ask follow-up questions per practice 
to validate the mothers/caregivers’ self-reports. Further, 
data from the maternal reports on caregivers’ practices 
will be supplemented with video recordings of a 
randomly sampled 25% of the caregivers which will be 
coded using a checklist outlining specific activities that 
caregivers would routinely engage in with their children. 
Before recruitment, we will pre-test the tools with non-
study mothers/caregivers to establish their 
comprehension of the items and appropriateness of the 
interview length. We will also request their suggestions 
on rephrasing. 

At T0, we will capture information on 
mothers/caregivers’ sociodemographic characteristics 
such as maternal age, education and occupation, 
crowding (persons per room) and household possessions. 
We will obtain additional information on the child’s date 
of birth and birth weight from the MOH Mother-Child 
Booklet and other health records at T1. Where these 
documents are not available, we will rely on maternal 
recall. Health service providers will be sensitized on the 
importance of recording these data comprehensively. 
Data collectors will collect length, weight and head 
circumference data according to the standard protocol, at 
the data collection time points outlined in Table 1 (T1, 
T2, T3, T4). All interviews with mothers/caregivers will 
be conducted in the language with which they are most 
comfortable-Dholuo (the local language), Kiswahili (the 
national language), or English.  

Direct assessment of children’s growth and 

developmental status will be administered by the study 
team from two months onwards and will continue 
through the follow-up period (Table 1). We will 
administer the ASQ-3 through a combination of caregiver 
self-reported questions and direct observations, similarly 
to the procedures used in a study in South Africa and 
Zambia.30 The ASQ-3 is a globally used parent/caregiver-
reported, easy-to-use, reliable and validated screening 
instrument to identify potential developmental delays 
among children aged two to 60 months.31 The ASQ-3 
taps into five developmental domains: communication, 
gross motor, fine motor, problem-solving and personal-
social development. The psychometric properties of the 
adapted version of the ASQ-3 used in South Africa and 
Zambia were consistent with other studies. Apart from 
the self-reports, caregivers will be requested to try each 
activity with their child to facilitate accurate item 
assessment. Items will be scored ‘yes’ (=10 points) if the 
child is able to perform the activity, ‘sometimes’ (=5 
points) if the child tries and fails but the caregiver reports 
that the child could perform the activity sometimes, and 
‘no’ (=0 points) if the child is unable to perform the 
activity. The responses to each of the six questions in 
each domain will be summed to provide a domain score 
(0-60). Higher scores indicate more positive outcomes. A 
language adaptation protocol will be followed to ensure 
retention of the conceptual integrity of the original items 
in the translation. Field interviewers will be trained on 
how to conduct interviews with mothers/caregivers.  

Qualitative data collection 

Qualitative data will be collected prior to rolling out the 
integrated ECD intervention, then at 12 months, and 
subsequently each year during the follow up period. We 
will conduct key informant interviews (KIIs) with policy 
makers/implementers, healthcare managers and 
providers, CHVs and program staff at the national, 
county and sub-county levels as appropriate to determine 
their perceptions on the importance of the intervention, 
its feasibility, costs, and efficiency, among other aspects. 
We will also conduct in-depth interviews (IDIs) with 
caregivers to obtain an in-depth understanding of their 
KAP regarding childcare (all study arms), and their own 
personal experiences with the intervention (intervention 
arm only). Focus group discussions (FGDs) will be 
conducted with CHVs and male/secondary caregivers. 
The IDIs and FGDs will provide an overview of ECD 
practices at community level. Among the participants in 
the intervention group, we will seek information 
regarding their own experiences with the intervention 
delivery, and their perceptions on the intervention effects 
on parenting practices. Interviews with the control group 
participants will allow us to understand any difference in 
their knowledge and practices compared to those in the 
intervention group. 

The total number of KIIs, IDIs and FGDs conducted will 

be determined by the data saturation point. However, we 

anticipate that approximately six KIIs, 18 IDIs, and six 
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FGDs, three with CHVs and three with male/secondary 

caregivers, will be adequate. Each interview will be 

conducted by a moderator who will facilitate the session 

accompanied by a note taker who will take notes of the 

discussion and operate the audio recorder. All interviews 

will be conducted in the most preferred language of the 

respondents.  

Data on operational feasibility (that is, how well the 
intervention works within the health system, and 
perceptions of service providers, health 
managers/supervisors and caregivers on acceptability and 
usefulness) will be collected at the time points of 
qualitative data collection at the beginning of the study - 
March, 2018; mid-study point - August 2019; and at the 
end of the study - February 2021. The proposal is to 
assess key feasibility and operational issues associated 
with the facility-based ECD intervention and the 
combined intervention in a Kenyan setting. The main 
criteria to determine the questions used to address 
operational feasibility and the data collection methods are 
summarized in Table 2.  

As part of establishing operational feasibility, we will 
also monitor implementation fidelity to determine 
whether or not the intervention components are being 
implemented as planned. We will also conduct exit 
interviews on 10% of the caregivers to confirm if they are 
actually receiving the intervention. A field 
supervisor/monitor will facilitate monitoring of the 
intervention through regular checks of the health facility 
records to capture information on dates of caregiver visits 
and exposure. Furthermore, we will analyze PATH’s 
routine monitoring data to understand if the ECD 
intervention is being delivered with the desired level of 
quality once service providers have been trained to 
provide these services. In the PATH mentoring model, 
PATH staff and/or government mentors use a checklist to 
score trained service providers by observing the quality 
of ECD service delivery (both technical knowledge and 
interpersonal skills) and “graduate” them once they reach 
a desired level of quality of service delivery.  

Costing data collection 

We will estimate the costs of integrating the ECD 

intervention in facility-based health services and home 
visits, and will also conduct a cost-effectiveness analysis 
to examine the value for money of the ECD intervention 
in influencing caregiver ECD KAP and child growth and 
developmental outcomes. The costing will be carried out 
from the health system’s perspective and will focus on 
the costs incurred by the government and implementers in 
the delivery of the ECD intervention. Items such as 
caregivers’ travel costs, lost labor time and other 
societal/opportunity costs will not be taken into account. 

The costing study will assess: the annual costs per health 

facility and per child-caregiver dyad. This will include 
costs for mentoring, placement and replenishment of 
playboxes, CHV home visits, printing of ECD materials, 

and time needed for service delivery; and, the 
introduction costs of the health facility-based and home-
based ECD interventions. The introduction costs will 
include initial training costs, cost associated with 
mentoring service providers until they deliver ECD 
services with the desired level of quality, costs for 
sensitization and awareness-raising activities and the 
supervision/monitoring costs. The introduction costs will 
be annualized. 

We will use both primary and secondary data. Primary 
data will be obtained through a self-reported estimate on 
the time healthcare service providers take to deliver the 
health facility-based ECD intervention (time use data). 
Further, we will obtain information from CHVs on time 
spent on the home visits. Secondary data will be collected 
by capturing the costs associated with rolling out the 
intervention from the healthcare system’s perspective. 
The latter costs include PATH staff salaries, transport to 
the health facilities and training venues, per diems, etc., 
and will be determined by analyzing PATH’s financial 
documents. 

Outcomes 

The primary outcome is caregivers’ KAP regarding ECD 
(stimulation and responsive caregiving). The secondary 
outcomes are child growth and developmental outcomes, 
operational feasibility and cost and cost-effectiveness of 
the health facility-based and health facility-based plus 
home-based ECD interventions. 

Data management and analysis 

Data quality 

Data collection will be done electronically by trained 

field interviewers using tablets/phones, and will be 
supervised by trained team leaders and the research team. 
During fieldwork, data quality of quantitative data will be 
enhanced through regular spot checks and sit-ins of 
approximately 5-10% of each field interviewer’s daily 
work to verify data authenticity. The field supervisor will 
cross-check the quality of the data before they are 
transferred to the database. All inconsistencies will be 
resolved prior to data analysis. An automated routine 
check on completeness, correctness and consistency will 
also be run on 100% of the data. A discrepancy report 
will then be generated to help in following up on any 
inconsistencies/errors with the responsible interviewer.  

The quality of qualitative data will be enhanced through 
recruitment and training of qualified and experienced 
field interviewers. Furthermore, data collection will 
mainly be done by the research team, with the trained 
interviewers assisting in note-taking. Pretesting of the 
tools and debriefing after pretesting will be done to 
enhance data quality. The interviews will be transcribed 
verbatim by an experienced transcriptionist and double 
coding of about 10% of the transcripts will also be done 
to ensure consistency in the application of the codes.  
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Table 2: Summary of 10 criteria and data collection methods for operational feasibility assessment. 

Main criteria Data collection methods 

How well will the ECD intervention work in the health system? 

Performance 
Does the intervention address any unmet needs of providers and 

beneficiaries/community? How does it affect the system? 

Review of program 

documents; interviews 

and/or focus group 

discussions (FGDs) with 

mothers/caregivers; 

interviews with program 

staff; interviews and/or 

healthcare managers and 

providers; and, interviews 

with key policy 

makers/implementers both at 

county and national level. 

Information 
Does the intervention provide caregivers, health service providers, and 

managers with useful information? 

Costs 
What are the costs to integrate ECD intervention into the healthcare 

system? 

Control 
Does the ECD intervention have adequate controls to protect resources 

and guarantee accuracy of data and information? 

Efficiency Does the ECD intervention make good use of available resources?  

Service 
Does the ECD intervention provide desirable and reliable service for 

those who need it? Is the intervention scalable? 

Is the integration of ECD into the health system perceived to be acceptable and useful 

Support 

Does the health facility, sub-county and county management and 

community health strategy support the ECD intervention? Interviews with health 

facility management and 

county health management 

team; interviews and/or 

FGDs with 

mothers/caregivers; 

interviews and/or FGDs with 

healthcare providers and 

CHVs. 

Is the ECD intervention acceptable or useful for mothers/ caregivers? 

Resistance 

What are resistance points to the intervention, if any, from the point of 

view of management, provider, and caregivers? How can that 

resistance be overcome? 

Adaptable 

Will mothers/caregivers and healthcare providers adapt to the 

introduction of the intervention?  

What else is needed to aid the adaptation of the introduction of the 

ECD intervention? 

 

Quantitative data analysis  

After the data are cleaned, quantitative data will be 

analyzed using Stata (StataCorp, College Station, TX, 

USA). The first set of analyses will consist of descriptive 

statistics of participants’ characteristics at baseline. In 

addition, we will compare some baseline measurements 

between the control group and intervention group using 

the t-test adjusted for clustering at the health facility level 

for continuous variables, and cluster-adjusted chi-square 

for binary variables.  

The second set of analysis will consist of assessing the 

causal effect of the ECD intervention via the difference-

in-differences (DID) estimator, multilevel DID and 

mixed linear model. The DID is used to estimate the 

average difference between outcome values for the two 

groups (intervention and control groups) at baseline and 

the follow-up periods. The DID estimator will be applied 

at different time points.1 With this fixed-effect estimator, 

we could add other covariates. However, since we have 

few health facilities, we will report the findings using the 

wild cluster bootstrapped standard error.32 We will carry 

out other robustness checks of the magnitude of the 

treatment effect using other estimating tools such as the 

multilevel DID and mixed linear models. These 

estimators account for the clustering of the outcome at 

the health facility level. Given the longitudinal nature of 

the survey, we will also investigate the possible linear 

change in the outcomes according to the length of the 

implementation period.  

Individual items on the ASQ-3 will be reviewed for 

missing data, and floor and ceiling effects. In the case 

where more than 10% of the responses are missing, the 

data will be excluded from further analysis. We will also 

sum the item scores to establish children’s performance 

levels at baseline and endline in order to identify domains 

with acceptable variability.  

Qualitative data analysis  

Qualitative data will be transcribed and translated before 

being transferred to NVivo (QSR International Pty Ltd., 

Burlington, MA, USA) to identify primary and meta 

codes and major themes. Analysis across all transcripts 

will be done thematically.33 The imported data will be 

coded and sorted based on the key operational feasibility 

questions. Sorted data will then be summarized 

thematically in line with the operational feasibility 

questions. Based on the analysis outputs, the operational 

feasibility of the proposed ECD intervention will be rated 

on a scale of 1 (very low) to 5 (very high) for each of the 

10 criteria.  

Costing data analysis 

The costing data per health facility, and per 

mother/caregiver-child dyad and the effectiveness data 

will be used as inputs to calculate the cost-effectiveness 

of ECD integration. Costing data will be summarized and 

described for each cost item and sensitivity analysis will 
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be carried out to estimate the cost of the ECD 

intervention. We will determine the incremental cost of 

implementing the ECD interventions. Hence, at different 

time points, we will estimate the cost per one-unit 

increase of mother/caregivers’ knowledge on ECD, cost 

per one-unit improvement in mother/caregivers’ attitudes 

on ECD, cost per one-unit improvement in 

mother/caregivers’ practices, and cost per one-unit 

improvement in child growth and developmental 

outcomes.  

Effectiveness will be measured through improvements in 

ECD KAP and developmental scores. A summated score 

will be calculated across all the developmental domains. 

We will calculate multiple cost-effectiveness ratios for 

the multiple effectiveness measures, that is, cost per unit 

increase in caregivers’ ECD KAP and children’s 

developmental scores. Furthermore, with a view to 

informing the input costs per child associated with 

different ECD implementation and scale-up models, we 

will estimate (hypothetical) input costs associated with 

multiple scenarios. These hypothetical costing scenarios 

are more likely to represent the “real” cost of scaling up 

the intervention, as the current standalone five-day ECD 

training and PATH-led supervision and mentoring model 

may not be conducive for scale-up and therefore not 

attractive to governments.  

Ethical considerations  

The study has been approved by the Amref Health 

Africa’s Ethics and Scientific Review Committee 

(ESRC), a nationally recognized ethical review 

committee, approved by the Government of Kenya, 

reference number: P314/2017. The investigators will 

uphold the fundamental principles regarding research on 

human subjects: respect for persons, beneficence, non-

maleficence and justice. Informed consent will be 

obtained from all the eligible participants following full 

disclosure regarding the study before data collection. The 

information sheet will be read out in the local language 

for those who cannot read, and they will be asked to 

provide a thumbprint to signify their consent. Proxy 

consent for children will be obtained from their 

mothers/caregivers. All survey data will be collected 

privately and will be treated with utmost confidentiality. 

Study participants will be informed that their 

participation is voluntary. They will be assigned unique 

study identifiers to ensure anonymity of their 

information. The contact information of the principal 

investigator and the ESRC is provided on the information 

sheet for participants in case of any concerns regarding 

their participation.  

DISCUSSION 

The cluster-randomized controlled trial described in this 

protocol aims to evaluate the operational feasibility, 

effectiveness and cost-effectiveness of health facility- and 

home-based plus health facility-based ECD interventions 

in a rural setting in western Kenya. The primary objective 

is to determine the effect of the interventions on 

mother/caregivers ECD KAP. The interventions are 

based on an adaptation and expansion of the CCD by 

PATH. The CCD aims to improve mother/caregiver 

awareness, sensitivity and responsiveness to a young 

child’s learning and emotional needs, which in turn will 

result in better childcare practices. When children are 

stimulated appropriately in their early years, they have a 

better likelihood to thrive throughout childhood and later 

in life, to attain better health, education and 

socioeconomic outcomes. On the other hand, lack of 

stimulation in the early years can impair young children’s 

emotional, social, physical and cognitive development. 

Although counseling on ECD and screening for 

developmental delays are expected to be carried out 

during routine health service delivery in Kenya, they are 

generally not carried out in practice. In recognition of this 

gap, PATH seeks to integrate stimulation and responsive 

caregiving into health service provision through training 

and ongoing mentoring of facility-based health service 

providers and CHVs.  

The types of programs that have been evaluated in earlier 

studies have been delivered through different platforms 

including center-based programs where children spend 

considerable amounts of time in ECD centers; ECD 

programs directed towards improving parenting and other 

caregiving; and, comprehensive ECD programs (those 

that included different aspects such as vaccination, 

breastfeeding and complementary feeding, growth 

monitoring and nutritional supplementation) that are 

integrated into existing community-based systems.15,35,36 

The results from these evaluations suggest that there are 

considerable gains to be made from expanded ECD 

programs, particularly in low-income settings. Given the 

positive impact of ECD programs, there is need for more 

systematic evaluations of ECD programs, particularly 

those that have the potential for scale up and 

sustainability, such as those embedded within the health 

systems context. As has been highlighted in the literature, 

delivery of ECD interventions can easily be scaled up 

through existing health and nutrition services for mothers 

and infants.37  

Past evaluations of integrated ECD programs also 

provide evidence on the feasibility of integrating ECD 

activities into the health system. A review of integrated 

ECD programs in Bangladesh indicates that such 

programs are beneficial for children in terms of improved 

outcomes, and have gained the support of relevant 

government ministries.38 One of the suggestions arising 

from this review, which has been considered in the design 

of the current study, is the need to simplify the process of 

integration through the use of brief ECD messages which 

can be easily merged with existing health programs. 

Other means of enhancing the acceptability of such 

programs is encouraging community awareness through 

community and household meetings and media 
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campaigns, strengthening community clinics and the use 

of a community-based behavioral change approach.  

In line with recommendations made from the findings of 

a recent review, one of the strengths of the current study 

is its potential to be effective due to the fact that the ECD 

program intends to reach children early, during the most 

vulnerable period from conception to two years; it is 

likely to address multiple risk factors such as poverty and 

the lack of stimulating environments for children; and has 

potential to be integrated across multiple disciplines.5 As 

the children grow older, attention will move towards 

early learning, and this provides an opportunity for 

coordination between the ministries of health and 

education. The integration of health and education 

delivery platforms will create possibilities for breaking 

down the ‘silos’ that exist among departments that may 

have different priorities and regulations. As has been 

highlighted earlier on, the use of a shared platform for 

delivery will maximize the impact of an integrated 

intervention and promote the achievement of health- and 

education-related sustainable development goals (SDGs), 

that is, SDGs 3 and 4.39 Additionally, in testing the cost-

effectiveness of the integrated program, the study will 

likely provide a strong case for subnational investment in 

such a program, especially if the government ministries 

see evidence of a substantial return.  

One major limitation is the lack of explicit involvement 

of men in the ECD activities. Male members of families 

may not readily support ECD intervention activities, and 

yet, their participation is crucial to the success of 

implementation. As they are more likely to be the heads, 

males play a big role in the decisions made concerning 

what happens within their households, and their lack of 

involvement may limit the participation of female 

caregivers. 

CONCLUSION 

The findings of this study will expand the available 

evidence base on integrated ECD interventions, as most 

studies on ECD interventions for the youngest children 

have taken place in settings outside of sub-Saharan Africa 

and/or have been conducted in research settings (i.e., not 

within the context of a real-world health system). The 

data generated will provide much-needed information for 

program design and intervention replication - both in 

Kenya and in other sub-Saharan African countries. 

Furthermore, findings from this study will inform the 

Kenyan MOH’s plans to scale up ECD service delivery 

within the health system. Results obtained through this 

study will be made available to participants in the study 

(caregivers, CHVs, health service providers) and key 

governmental and nongovernmental stakeholders in Siaya 

County and nationally, and internationally. Given the 

current strong political will and commitment towards 

improving outcomes for young children in line with the 

SDGs, there is the need for further research on the most 

important aspects to be considered to ensure quality is 

maintained when scaling up an integrated ECD 

intervention at the population level. Further, strategies to 

promote male involvement in ECD activities is another 

area for possible further investigation. 
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