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Abstract
Objective: This study assesses change in caregiver practices after integrating
responsive care and early learning (RCEL) in nutrition and health services and
community platforms in northern Ghana.
Design: We trained health facility workers and community health volunteers to
deliver RCEL counselling to caregivers of children under 2 years of age through
existing health facilities and community groups. We assessed changes in
caregivers’ RCEL practices before and after the intervention with a household
questionnaire and caregiver–child observations.
Setting: The study took place in Sagnarigu, Gushegu, Wa East and Mamprugu-
Moagduri districts fromApril 2022 toMarch 2023. Study sites included seventy-nine
child welfare clinics (CWC) at Ghana Health Service facilities and eighty village
savings and loan association (VSLA) groups.
Participants:We enrolled 211 adult caregivers in the study sites who had children
0–23 months at baseline and were enrolled in a CWC or a VSLA.
Results: We observed improvements in RCEL and infant and young child feeding
practices, opportunities for early learning (e.g. access to books and playthings) in
the home environment and reductions in parental stress.
Conclusions: This study demonstrates the effectiveness of integrating RCEL
content into existing nutrition and health services. The findings can be used to
develop, enhance and advocate for policies integrating RCEL into existing services
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and platforms in Ghana. Future research may explore the relationship between
positive changes in caregiver behaviour and improvements in child development
outcomes as well as strategies for enhancing paternal engagement in care
practices, improving child supervision and ensuring an enabling environment.

Responsive care
Early learning

Infant and young child feeding
Counselling

The first 3 years of a child’s life are a crucial window of
opportunity to support healthy brain development,
protect children from adverse experiences and set the
foundation for all future learning, behaviour and
health(1,2). An estimated 43 % of children under the age
of 5 in low- and middle-income countries are at risk of
not achieving their developmental potential and the
proportion is even higher in Sub-Saharan Africa (66 %)(3).
The WHO, United Nations Children’s Fund (UNICEF),
the World Bank and partners launched the Nurturing
Care Framework in 2018 to promote the holistic care
children need to improve early childhood development
(ECD) outcomes, including good health, adequate
nutrition, safety and security, responsive caregiving
and opportunities for early learning(4).

Ghana, a lower-middle-income country in Sub-
Saharan Africa, has seen improvements in childhood
outcomes over the last two decades; however, 23 %
of children under 5 are at risk of not meeting
their developmental potential due to stunting or extreme
poverty, only 34 % of children receive early stimulation at
home and caregivers want more support around ensuring
optimal child development(5,6). The Government of
Ghana has made strong political commitments to
improving children’s development since 2004 when they
issued a multi-sectoral Early Childhood Care and
Development (ECCD) Policy(7), which has since been
updated to align with the Nurturing Care Framework. In
2018, the Ministry of Gender, Children and Social
Protection also developed ECCD Standards for children
aged 0–3 years(8,9).

The substantial body of evidence supporting nurturing
care presents an opportunity to enhance childhood
outcomes by integrating responsive care and early
learning (RCEL) into existing nutrition and child health
services(10,11). USAID Advancing Nutrition – the Agency’s
flagship multi-sectoral nutrition project that seeks to
address the causes of malnutrition – developed the RCEL
Addendum counselling package to complement
UNICEF’s widely used 2013 Community-Based Infant
and Young Child Feeding (C-IYCF) Counselling Package
with these elements of nurturing care that are absent from
the package(12). The RCEL Addendum addresses some of
the gaps in the C-IYCF package for nurturing care content,
particularly around responsive care and feeding, early
learning, child development and supporting children with
feeding difficulties(13).

Recent studies in Ghana have highlighted challenges
with sustained uptake of RCEL practices and gaps in

health services around ECD(6,14–16). The purpose of this
study is to evaluate the effectiveness of integrating RCEL
content with infant and young child feeding (IYCF)
counselling in nutrition and health service delivery and
community-based platforms through assessing care-
giver behaviours after programme implementation.

Methods

Study settings
The study took place across three regions of northern
Ghana – Northern, Upper West and North East (Fig.1).
Districts were selected based on the existence of ongoing
IYCF intervention/activities by USAID Advancing
Nutrition. One district was selected in each region in close
consultation with regional and district-level health author-
ities. The Upper East region was originally included in the
study; however, due to conflict in the selected district we
replaced the selected district with a second district in the
Northern region. The study included twenty-one commun-
ities, seventy-nine Ghana Health Service (GHS) facilities
(health centres and community health planning and
services compounds) and eighty village savings and loan
associations (VSLA)1 across the four districts (Gushegu,
Sagnarigu, Wa East and Mamprugu-Moagduri).

Intervention
The RCEL Addendum package (implementation guidance,
training materials and counselling cards) focuses on the
following topics related to improving ECD outcomes:
responsive care, responsive feeding, early learning, monitor-
ing children’s development and caregiver well-being. The
package also includes content related to supporting children
with feeding difficulties, which was included as an observed
gap in existing IYCF content, particularly for children with
disabilities.

The intervention took place over 12 months, with
3 months of training from March to May 2022 followed by
9months of service delivery from June 2022 to February 2023.
It focused on using the RCEL Addendum counselling cards
during contacts with caregivers of children 0–23 months
including: (1) individual tailored counselling sessions
(20–30 min) and group education sessions conducted by
health workers at primary healthcare facilities duringmonthly
child welfare clinics (CWC), following the GHS CWC existing
1VSLA are predominately mothers’ groups widely used in Ghana to strengthen
financial literacy and expand economic opportunity. USAID Advancing
Nutrition leveraged these groups to share and discuss nutrition topics.
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protocols, and (2) group discussions facilitated by community
health volunteers (CHV)with support fromcommunity health
nurses at weekly VSLA meetings (Fig.2). CHV were selected
for training from the twenty-one communities where USAID
Advancing Nutrition was already supporting VSLA groups in
each district. Working with GHS, CHV were purposely
selectedbasedon their activeness and involvement in existing
community health activities. At least three CHVwere selected
from each community.

In accordance with the GHS cascade training approach
(Fig.3), one national-level 3-d training was held for master
trainers followed by four district-level (health worker) 3-d
trainings for facilitators. Finally, eight 2-d training sessions for

CHV were held. The training sessions reinforced essential
counselling skills taught in IYCF trainings, introduced new
RCEL content, and for the facilitator sessions, also oriented
participants to supportive supervision and mentorship. As
part of their training, all participants took a pre- and post-test
to assess their knowledge gained. After the cascade trainings
were completed, trained health workers and CHV used the
counselling cards with caregivers. USAID Advancing
Nutrition and GHS conducted at least two rounds of
supportive supervision visits for trainees and provided on-
the-job coaching andmentorship. Supervisors visited trainees
and observed their interactions with caregivers utilising an
adapted IYCF supportive supervision checklist. Supervisors

UPPER WEST
NORTH EAST

NORTHERN

TAMALE

ACCRA

Fig. 1 Map of study regions
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observed the trainees and used the checklist to examine
trainee competencies, including listening and learning skills,
building confidence, providing support skills and using the 3-
step counselling approach (i.e. assess, analyse and act) to

deliver RCEL messages for both individual counselling and
group sessions. As part of the visits, supervisors met with
trainees after observations to discuss their results and
opportunities for improvement.

Ghana Health Service and USAID Advancing Nutrition
staff conducted supportive supervision visits  

ADAPTATION SERVICE DELIVERYTRAINING

OCT 2021–FEB 2022 MAR–MAY 2022 JUN 2022–FEB 2023

Adaptation, 
pre-testing and
finalization of 

RCEL Addendum

Training of health 
workers and community 

health volunteers Trained health workers 
conducted individual 

counseling sessions and group 
education sessions during 

monthly child welfare clinics 
utilizing the adapted RCEL 

Addendum in health facilities

Trained community 
health volunteers 
conducted group 

discussions at weekly 
VSLA group meetings 

with support from 
community health 
nurses utilizing the 

adapted RCEL 
Addendum

Fig. 2 Intervention implementation approach

HEALTH 
WORKERS (HWS)

COMMUNITY HEALTH 
VOLUNTEERS (CHVS)

USAID ADVANCING 
NUTRITION STAFF

MASTER TRAINERS (IYCF)

GUSHEGU MAMPRUGU-
MOAGDURI

SAGNARIGU WA EAST

3-DAY TRAINING 
OF FACILITATORS 

20 MASTER 
TRAINERS

2-DAY TRAINING 
OF COUNSELORS

244 CHVS

3-DAY TRAINING 
OF FACILITATORS

121 HWS

Ghana Health Service and USAID Advancing Nutrition Supervisors jointly 
conducted follow-up supervision/mentorship

Fig. 3 Cascade training approach
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Study design
We assessed changes in caregivers’ RCEL, IYCF and child
supervision practices, and stress levels through a survey and
observations with approximately 12 months of intervention
implementation using a pre–post design,with about 3months
of training followed by about 9 months of individual
counselling and group sessions. Baseline and endline data
were collected from 22 April to 2 May 2022 and 9March to 17
March 2023, respectively. We completed all baseline data
collection before the start of counselling and group sessions.

Study population
We enrolled a single cohort of primary caregivers in the
four study districts whowere 18 years of age or older, had
children 0–23 months at baseline and were enrolled in a
CWC or members of a local VSLA. Participants provided
informed consent to be included in the study.

Sampling methods
We used convenience sampling to select the priority
district, based on availability of other programmes in the
district and a situational analysis conducted by USAID
Advancing Nutrition(15). We aimed to avoid districts with a
high saturation of interventions and focused on areas
where the situational analysis had been conducted to adapt
the intervention based on the findings of the study.

Five communities were randomly selected in three of
the study districts (Gushegu, Wa East and Mamprugu-
Moagduri), and six communities were randomly selected in
the Sagnarigu District due to fewer caregivers per

community, totalling twenty-one communities across the
four study districts (Fig.4).

Initially, a list of caregivers of children aged 0–23months
was generated by the district health directorates from CWC
registries at health facilities within each district. A list of
eligible caregivers of children aged 0–23 months was also
compiled from twenty VSLA group registries who were
working with USAID Advancing Nutrition. These groups
were supported and equipped with nutrition information
and knowledge to improve household food and nutrition
security in each study district. The two lists were cross
referenced, and any duplicate entries were eliminated.

From the lists, we randomly selected twelve eligible
caregivers from each community, with an additional three
replacement caregivers if the original target mothers could
not be reached or refused. In one community (Gbolo)
where the sampling list had fewer than twelve mothers,
additional mothers from a nearby community were
randomly selected using the same procedure to reach
the desired sample size.

Enumerators liaised with local CHV to identify and
recruit other caregivers meeting the eligibility criteria using
random sampling.

Sample size
Sample size was calculated based on changes in
responsive caregiving practices. Inferring expected
change in measures of practices from a similar study in
Bangladesh(17), we estimated that a baseline sample size
of 219 was required in order to detect a 10 percentage

Wa East

5 communities randomly sampled

Intervention

Mamprugu-
Moagduri SagnariguGushegu

26 lost-to-
follow up

6 communities 
randomly 
sampled

237 total caregiver-child* dyads  
interviewed at baseline

*aged 0–23 months

211 total caregiver-child* dyads from  
the baseline, interviewed at endline 

*aged 10–33 months

Fig. 4 Study design
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point change in RCEL practices from pre- to post-
intervention with 80 % power, 95 % confidence and an
assumption of 10 % loss to follow-up as well as a design
effect of 2 and a finite population adjustment. In total, we
recruited and interviewed 237 caregiver–child dyads for
the baseline survey. We recorded a loss-to-follow up of
twenty-six respondents (11 %), resulting in 211 respon-
dents at the endline (Fig.4).

Data collection
The data collection team comprised twelve trained
enumerators and four supervisors fluent in English and
local languages. The data collection team for the baseline
were largely the same at the endline. Training on the study
tools and processes was conducted in English at baseline
and endline, including close review of the study tools for
translation of key words by enumerators into the
appropriate dialect of the respondent following standard
approaches(18). Data collectors translated from English to
the respondents’ language at the point of data collection
and used Kobo Collect to record data at the participants’
homes. Survey questions and response options were
programmed into the digital format in English incorporat-
ing data entry restrictions and skip patterns to ensure data
completeness and accuracy. The survey was piloted in two
of the study districts (Sagnarigu andWa East) outside of the
selected study communities in March 2022.

Primary outcomes
Responsive caregiving was assessed using a new tool
developed by the Harvard T.H. Chan School of Public
Health, which was validated in low-resource settings in
Pakistan in 2021 (not yet published)(19). The tool applies a
structured coding process to observations of 5-minute play
interactions between a caregiver and child with a novel
stimulus (locally available toy or picture card) provided by
the study team. Trained enumerators observe a 5-minute
play interaction and tally the number of responsive
interactions (i.e. child-initiated), caregiver-initiated inter-
actions or negative interactions and note if they were verbal
or non-verbal. The percentage of each type of interaction
(responsive, caregiver-initiated or negative) was calculated
using the denominator of all of the observed interactions
during the 5-minute period(19). The tool was pre-tested for
use inGhana and then enumerators were trained on the tool
and validated upon ensuring a minimum of 0·6 inter-rater
reliability; observationswere conductedby a limitednumber
of enumerators to ensure quality and standardisation.

Early learning was assessed using a new 14-item early
learning measure of play materials and interactions with
caregivers in the prior 24 h(19) and the Multiple Indicator
Cluster Survey (MICS) Family Care Indicators(20). Family
Care Indicators were calculated following standard defi-
nition on the number of stimulating engagement activities
(reading books or stories, songs, play activities and objects)

that an index child was engaged in with adult household
members in the last 3 d.

Secondary outcomes
To assess IYCF outcomes, the study team calculated three
indicators for infants and young children aged 6–23months
as defined by UNICEF and WHO’s Technical Expert
Advisory Group on Nutrition Monitoring(21) using a 24-h
dietary recall: minimum meal frequency, minimum dietary
diversity and minimum acceptable diet. Responsive
feeding indicators are currently not a standard component
of Demographic and Health Surveys, so they were not
included in the assessment.

Caregivers’ stress levels associated with parenting were
assessed using the Parenting Stress Index Short Form on five
indicators, each distinctively calculated as a sum score of
different components of a 35-item Likert scale question-
naire(22). The indicators included ‘parental distress’ (PD),
‘parent–child dysfunction’ (P-CDI), ‘difficult child’ (DC),
‘mean total stress’ scores and the percentage of caregivers
reporting high parental stress calculated as sum of scores in
the 85th percentile or higher.

Additionally, we calculated whether a child was
inadequately supervised (defined as a child left alone at
home or under the supervision of a child under 10 years for
at least an hour or more in the prior week). We measured
supervision using the UNICEF MICS (2020) question on
adequate supervision(20,23).

Programme exposure
Programme exposure was measured at baseline and endline.
Caregivers were asked how many times they visited a health
facility or participated in VSLA groupmeetings to discuss their
child’s development in the past 6 months. Programme
exposure was then calculated by summing the number of
times a caregiver visited a health facility and the number of
times a caregiver participated in the VSLA group meetings to
discuss their child’s development in the past 6 months. We
collected routine monitoring data quarterly for donor
reporting. The data were inclusive of the number of children
under 5 years old reached with nutrition interventions at
health facilities with health workers trained on RCEL and the
number of individuals participating in VSLA group meetings
with trained community health workers. These data showed
no large increases or decreases in children reached or
individuals participating in the VSLA groups throughout
programme implementation. However, due to missing data
we did not have complete programme exposure data at the
endline. Therefore, given the consistent counts of children
reached and individuals participating in VSLA groups
throughout programme implementation in the routine
monitoring data, we assumed baseline programme exposure
stayed consistent throughout programme implementation
and used baseline programme exposure values for our
analysis (see online supplementary material, Supplementary
Material 1).
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Additional socio-demographic indicators
In addition to standard demographic measures such as
education and age, screen exposurewasmeasured utilising
an adapted questionnaire from the Seven-in-Seven Screen
Exposure Questionnaire(24). The questionnaire included
five items: daily screen time, viewing with parent(s), setting
screen limits, screen exposure during meals and age of
onset of screen exposure. Each itemwas scored from 0 to 3,
with 0 being low exposure and 3 being high exposure.
Total screen exposure was calculated on a scale of 0–13
based on the sum of scores of the five items.

Caregiver’s functioning was measured using the
Washington Group Short Set on Functioning threshold
for identifying potential disability (‘a lot of difficulty’ or
‘cannot do at all’)(25).

Data analysis
We used StataMP (version 17, StataCorp) for analyses,
including caregiver–child pairs that completed both base-
line and endline surveys and observations. We calculated
descriptive summary statistics for the index child (age, sex)
and caregiver (age, sex, level of education, literacy level,
marital status), and primary and secondary outcome
measures. The change in these indicators from baseline
to endline was analysed using paired t-tests for continuous
variables or McNemar’s test for paired proportions for
categorical variables. We conducted bivariate regression
analyses to examine associations of prioritised factors,
based on existing literature, with several outcomes:
caregiver–child interactions that were responsive; children
with whom adult household members have engaged in
four or more activities; the number of stimulating engage-
ment activities by a caregiver with objects (e.g. playthings)
and/or people (adults and peers); caregiver–child inter-
actions that are negative; caregivers reporting high parental
stress; children left with inadequate supervision in the past
week and children 6–23 months who are achieving a
minimum acceptable diet. The bivariate analyses included
the following prioritised baseline factors: caregiver educa-
tion, whether the child’s father was living in the home, child
sex, screen exposure, child’s age, mother’s age and the
number of household members. We then controlled for all
factors that had a P-value less than 0·20 in multivariable
regression models to assess the association of programme
exposure with the outcomes. Additionally, we controlled
for child age, caregiver education and the baselinemeasure
of the outcome of interest in all models. We used inverse
probability of treatment weights to control for the identified
factors in statistical models for all outcomes except for the
number of negative interactions. For this specific outcome,
we directly included those factors in the regression
equation due to the inability to calculate inverse probability
of treatment weight. We trimmed the inverse probability of
treatment weight to exclude extreme outliers, removing

5 % of the total sample for each model, which improved
model performance.

To further assess if changes frombaseline to endlinewere
a result of children getting older, we conducted a sensitivity
analysis to examine changes in all primary and secondary
outcomes between children who were 12–23 months at
baseline (n 66) and children who were 12–23 months at
endline (n 151). We used unpaired t-tests and two sample
tests of proportions to assess the differences between
indicators at the two time points.

Results

Demographics and programme exposure
Children’s mean age was 9·2 months (SD 5·7) at baseline
and 19·7 months (SD 5·8) at endline (Table 1). Almost all
caregivers (98·6 %) were the biological mother of the index
child and were married (95·7 %). The mean age of mothers
and fathers at baseline was 29·5 and 39·8 years,
respectively.

The majority of caregivers (52·6 %) had not completed
primary school, while 22·3 % completed at least a primary
level and 25·1 % completed secondary school or higher.
Given the study was largely in rural areas, most caregivers
(78·2 %) could not read and write. Few caregivers (5·7 %)
had a disability. At baseline, households had an average of
twelve members with an average of five children under 18.
Most fathers lived in the home with the index child (89 %).
Regarding programme exposure, respondents reported
participating in a VSLA group meeting or visiting a health
facility to discuss their child’s development an average of
two times each in the past 6 months. Overall, participants
reported participating in the VSLA group meetings and/or
visiting a health facility to discuss their child’s development
in the previous 6 months an average of four times.

Differences from baseline to endline

Primary outcomes
All responsive care indicators had significant positive
changes from baseline to endline in the paired comparison.
There was a 46·3 percentage point increase in the mean
number of caregiver–child interactions that were respon-
sive to the child’s cues (P< 0·001) and a resulting 44·2
percentage point decrease in caregiver-initiated inter-
actions (P < 0·001). Additionally, verbal caregiver–child
interactions increased 5·6 percentage points (P < 0·001),
and negative interactions decreased by 2·1 percentage
points (P< 0·001). Similarly, all these positive changes,
except for the increase in verbal interactions, remained
statistically significant in the sensitivity analysis comparing
children aged 12–23 months at baseline and endline (see
online supplementary material, Supplementary Material 2).
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All early learning indicators also had statistically
significant, positive changes from baseline to endline.
Notably, there was a 50·2 percentage point increase in the
number of children with whom adult household members
have engaged in four ormore activities (P < 0·001).We also
saw a statistically significant increase in the age sensitivity
analysis. Increases in activities with both mothers (37·0
percentage points) and fathers (7·6 percentage points)
were observed (P < 0·001 for both). All indicators of

opportunities for engagement also showed significant
improvements. There was a 52·6 percentage point increase
in the number of children who playedwith homemade toys
(P< 0·001) and a 49·3 percentage point increase in the
number of children who play with two or more types of
playthings (P < 0·001). Finally, the number of stimulating
engagement activities by a caregiver with a child in the last
24 h significantly increased by 4·6 activities (P < 0·001). We
also saw a statistically significant increase in all of these
outcomes in the age sensitivity analysis.

Secondary outcomes
We found statistically significant increases in minimum
dietary diversity (43·0 percentage points, P< 0·001) and
minimum acceptable diet in children 6–23 months (27·9
percentage points, P< 0·001), from baseline to endline
(Table 2), but only the increase inminimumdietary diversity
was statistically significant in the age sensitivity analysis.

All parental stress indicators improved from baseline to
endline, and the percentage of caregivers reporting high
stress decreased by 14·2 percentage points (P< 0·001). All
of the improvements (decreases) in parental stress were
also statistically significant in the age sensitivity analysis.
We found a statistically significant increase in the
percentage of children who were left with inadequate
supervision in the past week (26·1 percentage points,
P < 0·001); this change in supervision was also statistically
significant in the sensitivity analysis (see online supple-
mentary material, Supplementary Material 2).

Associations between programme participation
and outcomes
Factors that were significant at P< 0·20 included: child sex,
child’s screen exposure, mother’s age and number of
household members (see online supplementary material,
Supplementary Material 3) and these were controlled for in
models to examine the associations between programme
participation and the outcomes.

Table 3 presents the adjusted analyses assessing the
relationships between exposure to the programme and the
outcomes of interest. Increased programme exposure (i.e.
more sessions attended) was associated with a 28%
decrease in parental stress (relative risk (RR): 0·72, 95%
CI 0·66, 0·78), controlling for child age, child sex, caregiver’s
education, mother’s age, number of household members
and screen exposure. After controlling for child age,
caregiver’s education and number of household members,
there was a statistically significant unit increase of 0·11 in the
number of stimulating engagement activities by a caregiver,
with each additional programme session attended (95 %
CI 0·02, 0·21). Additionally, there was a likely association
with increased programme exposure and a slight increase in
the likelihood of adult household members engaging in four
or more activities with a child (RR: 1·04, 95% CI 1·00, 1·07,
P= 0·05). Programme exposurewas not associatedwith any
other outcomes of interest.

Table 1 Participant demographics at baseline and programme
exposure

Demographics n %

Region
Northern 114 54·0
North East 50 23·7
Upper West 47 22·3

Child’s sex
Male 109 51·7
Female 102 48·3

Child’s age
0–5 months 65 30·8
6–11 months 80 37·9
12–17 months 43 20·4
18–23 months 23 10·9

Caregiver’s relationship to child
Biological mother 208 98·6
Aunt/uncle 1 0·5
Grandparent 2 1·0

Caregiver marital status
Single 4 1·9
In a partnership/living together 5 2·4
Married 202 95·7

Caregiver education
Primary completed 47 22·3
Secondary or higher completed 53 25·1
None completed 111 52·6

Caregiver literacy
Not able to read and write 165 78·2
Able to read and write 46 21·8

Caregiver functioning
Has a disability 12 5·7
No disability 199 94·3

Child’s father living in the home
No 22 10·7
Yes 184 89·3

Screen time use
Child uses screen device 133 63·0
High level of screen exposure 21 15·8

Mean SD

Household size
Number of people in the household 12·4 8·6
Number of children under 18 years 4·6 3·0
Number of children under 2 years 1·2 0·6

Child age at baseline 9·2 5·7
Child age at endline 19·7 5·8
Mother’s age 29·5 6·2
Father’s age 39·8 14·6
Participated in the VSLA group meetings to dis-
cuss child’s development in the previous 6
months

1·9 4·6

Visited a health facility to talk with a health worker
about child’s development in the previous 6
months

1·9 2·1

Participated in the VSLA group meetings and/or
visited a health facility to discuss child’s devel-
opment in the previous 6 months

3·9 5·7
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Discussion

Our intervention aimed to integrate RCEL content with
counselling on IYCF topics through individual counselling
and group discussions at primary healthcare facilities and
community groups to improve caregiver RCEL practices.
This study demonstrates the effectiveness of the integrated
approach as we found increases in responsive care, early
learning and complementary feeding practices. These
increases held when we examined outcomes for the same
ages to control for natural ageing effects associated with
child learning and independence. We also observed an
association between the number of counselling sessions
attended and the number of engaging activities, controlling
for demographic factors, indicating that exposure to the
intervention positively influenced caregivers’ engagement
practices.

One of the key strengths of this intervention lies in its
integration with existing nutrition and child health services.
There are numerous documented benefits of integrating
nutrition and caregiving interventions, especially in the

critical first 1000 d of a child’s life. Results of this study align
with results from a study in India where the routine
Integrated Child Development Services were enhanced
with either complementary feeding support or comple-
mentary feeding, responsive care and play(26). A similar
intervention in Bangladesh that integrated a daily micro-
nutrient supplementation with regular counselling sessions
with peer educators on responsive feeding and play also
reported a significantly increased change in mothers’
responsive behaviours and identification of various
opportunities for stimulation in the home(17). It is therefore
not surprising that our intervention also demonstrated a
similar pattern with an increase in not just the RCEL
indicators but also an increase in two out of the three IYCF
indicators. Increases in these practices are linked to
improvements in ECD outcomes(27); however, further
study is required to know whether the RCEL Addendum
intervention may go beyond changes in practices and
contribute to improved ECD outcomes.

Our pre–post comparisons indicated statistically signifi-
cant improvements in all RCEL practices and the home

Table 2 Paired differences from baseline to endline

Paired differences

Indicator
Total
n

Baseline Endline
Change from baseline to

endline

% or
mean (SD)

% or
mean (SD)

Percentage point
change or unit

change P

Caregiver–child interactions that are responsive to the child’s cues 211 15·1 17·2 61·4 18·4 46·3 <0·001
Caregiver–child interactions that are initiated by the caregiver 211 81·6 10·6 37·4 18·4 −44·2 <0·001
Caregiver–child interactions that are negative 211 3·3 10·1 1·2 4·7 −2·1 0·004
Caregiver–child interactions that are verbal 211 40·2 16·3 45·8 12·2 5·6 <0·001
Children with whom adult household members have engaged in four or
more activities

211 15·2 65·4 50·2 <0·001

Number of activities with adult household members 211 2·8 1·1 4·0 1·4 1·2 <0·001
Children with whom fathers have engaged in four or more activities 211 1·0 8·5 7·6 <0·001
Number of activities with fathers 211 0·6 1·0 1·0 1·5 0·4 0·002
Children with whom mothers have engaged in four or more activities 211 5·2 42·2 37·0 <0·001
Number of activities with mothers 211 2·3 1·1 3·1 1·6 0·8 <0·001
Children who have three or more children’s books 211 1·0 4·7 3·8 0·039
Children who play with homemade toys 211 24·6 77·3 52·6 <0·001
Children who play with household objects/objects found outside 211 45·5 87·2 41·7 <0·001
Children who play with toys from a shop/manufactured toys 211 38·9 55·5 16·6 <0·001
Children who play with two or more types of playthings 211 30·3 79·6 49·3 <0·001
Number of stimulating engagement activities by a caregiver with a child
from 0 to 23 months with objects (e.g. playthings) and/or people (adults
and peers)

211 3·4 2·6 8·0 2·9 4·6 <0·001

Parental distress sub-scale (PD) score 211 34·4 9·0 30·9 10·4 −3·5 <0·001
Parent–child dysfunctional interaction (P-CDI) sub-scale score 211 32·4 5·2 30·3 5·8 −2·1 <0·001
Difficult child (DC) sub-scale score 211 31·3 6·4 29·5 7·6 −1·8 0·003
Total stress score 211 98·1 16·5 90·7 19·2 −7·4 <0·001
Caregivers reporting high parental stress 211 26·5 12·3 −14·2 <0·001
Left alone in the past week 211 34·1 41·7 7·6 0·109
Left under the supervision of another child younger than 10 years of age
in the past week

211 18·0 44·1 26·1 <0·001

Left with inadequate supervision in the past week 211 38·4 64·5 26·1 <0·001
Children 6–23 months who are achieving minimum dietary diversity 93 30·1 73·1 43·0 <0·001
Children 6–23 months who are achieving minimum meal frequency 93 67·7 65·6 −2·1 0·732
Children 6–23 months who are achieving minimum acceptable diet 93 26·9 54·8 27·9 <0·001
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environment (e.g. improved access to books and toys
around the home), as well as decreases in parenting stress.
These promising findings align with other studies that have
shown that regular contacts (e.g. at least once every six
weeks) through the health system were sufficient to see
positive changes in caregiver practices such as positive
discipline, caregiver–child interactions and quality of
stimulation in the home, or ECD outcomes(28–31). This
relatively light-touch approach may be more feasible in
overcoming health system constraints such as limited staff
time that have hindered implementation elsewhere(32). In
order to ensure sustained uptake of these practices, they
should be monitored to know what additional support for
which specific audiences (e.g. fathers, grandparents, young
mothers) is needed. In particular, despite improvements in
paternal engagement over the course of the intervention, at
the endline only 8·5 % of children had fathers engage in
four or more activities over the past 3 d; more work is
needed to improve paternal engagement in care practices.
Caregivers may also benefit from complementary activities
(e.g. community dialogues, media campaigns, policy
advocacy) that serve to ensure an enabling environment
for the optimal practices.

Our close collaboration with GHS and alignment with
existing materials (e.g. Maternal and Child Health Record
Book), personnel, CWC and VSLA groups were integral to
the intervention and may have had an amplification effect,
reinforcing content from various health system contacts,
specifically around developmental milestones. Our inter-
vention also aligned with GHS’s common cascade training
and supportive supervision approach, so trainees likely
had familiarity with techniques, which facilitated uptake of
the content. The training bolstered best practices for quality
counselling and group facilitation, and this was a key area
of focus during supervision.

We rolled out the programme in a stepwise manner
while monitoring and supervising implementation in
collaboration with GHS supervisors. This arrangement,
which utilised existing supervisors, provided several
opportunities for on-the-job coaching and mentoring, as
well as addressing challenges that arose. A supportive
supervision strategy was also employed by Aftab et al.
during a randomised controlled implementation trial in
Pakistan(33). The study found that consistent, frequent and
quality supervision coupled with refresher training led to
improved performance outcomes of community health
workers. Additionally, an evaluation conducted of the
Nigeria C-IYCF counselling package specifically found
supportive supervision was useful to strengthen counsel-
lors’ provision of quality IYCF counselling and in turn
improve IYCF outcomes(34). Our intervention also lever-
aged existing touchpoints with caregivers through the
health system and community groups, supporting both
health workers and CHV to lead discussion around the
RCEL content. Similar ECD interventions have also relied
on trained community health workers or volunteers, withT
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positive outcomes, given their trusted role in the
community(28,31,35,36).

The significant increase in children with inadequate
supervision that we observed may be attributed to the
natural ageing of children over the course of the study
(average age 9 months at baseline, 19 months at endline),
leading caregivers to feel more comfortable leaving them in
the care of their older siblings. Iwo et al. found a similar
pattern of children in the 0–4 years age group being left
home alone in their analysis of Ghana MICS data(37). The
RCEL Addendum was not explicitly designed to address
safety and security in a deliberate effort to focus efforts on
the RCEL components of nurturing care and avoid over-
whelming caregivers. However, the issue of inadequate
supervision is common among Ghanaian communities and
should be addressed with more focused efforts in the
future. In northern Ghana in particular, as children age,
caregivers may be more likely to leave them without
adequate supervision as they attend to other activities(37).
This may be due to communal and kin-based living
arrangements that are common among ethnic groups in the
region with caregivers potentially leaving their children
without direct adult supervision(37,38). Furthermore, high
rates of poverty in the north may result in prioritisation of
work outside the home(39–41). Rural northern communities
are predominantly reliant on subsistence agriculture(42).
Given the baseline and endline surveys were completed
during the farming season, as children got older, they may
have been left in the care of their older siblings as the
caregiver attended to farming activities.

This study had a few limitations. First, because the pre-
and post-study design did not include a comparison group,
we cannot determine whether the observed changes are
directly attributable to the RCEL Addendum intervention.
All study districts were in northern Ghana, a largely rural
area heavily reliant on subsistence agriculture, which may
limit generalisability of the findings to other contexts. It is
important to acknowledge the Hawthorne effect may have
influenced caregivers to practice more socially desirable
behaviours. To minimise this potential bias, researchers
were trained in appropriate observation techniques and
ensured observation was done in a private area.We did not
assess caregiver depression, which has been shown to
have substantial impacts on care practices and child health
and development outcomes(43–49). Additionally, we did not
measure changes in responsive feeding practices, which is
a topic included in the RCEL counselling package and can
impact IYCF practices due to the lack of metrics in
common, large, population-based surveys, such as
Demographic and Health Surveys, which are commonly
used to measure health outcomes in low- and middle-
income countries. Finally, we were not able to effectively
measure programme exposure at the endline so we used
baseline data to assume a constant rate of exposure based
on programmemonitoring data showing a consistent trend.
Based on our findings and limitations, future research could

include the addition of specific indicators to measure
impacts of RCEL Addendum counselling on responsive
feeding practices, which is an important integrated IYCF
and responsive care practice. Additionally, areas of future
research could include assessing the impact of the RCEL
Addendum on ECD outcomes specifically and evaluating
the implementation of the RCEL Addendum in emergency
contexts.

Conclusion
Working through existing health system structures and in
close collaboration with the Government of Ghana, the
integration of the RCEL addendum into IYCF counselling
supported health workers and CHV to provide counselling
and education to caregivers on RCEL practices. These
findings can be used to develop, enhance or advocate for
activities, programmes and policies to promote ECD
integration into existing services and platforms in Ghana,
and more broadly, that may be scalable and create an
enabling environment for sustained uptake of practices.
While it is expected that positive changes in behaviour
translate to an improvement in children’s development, this
is an area for future research. Subsequent studies in Ghana
may consider exploring strategies for paternal engagement
in care practices and improving child supervision.
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