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Abstract

Background: Children living with foster families in a resource-limited setting such as Ethiopia are at risk of developmental
problems. It is not yet clear whether intensive home-based developmental stimulation assisted by play can reduce these
problems. The main objective of this study was to examine the effects of play-assisted intervention integrated into basic
services on the developmental performance of children living with foster families in extreme poverty.

Methods: A randomized single-blind (investigator) controlled trial design was used. The study was conducted in Jimma,
South West Ethiopia. Using computer-generated codes, eligible children of 3-59 months in age were randomly allocated
to intervention (n = 39) and control (n = 39) groups at a 1:1 ratio. Children in the intervention group received home-based
play-assisted stimulation in addition to the basic services provided to children in both groups. The
intervention consisted of an hour of play stimulation conducted during a weekly home visit over the course
of six months. Personal-social, language, fine and gross motor outcomes were assessed using Denver ll-Jimma,
and social-emotional outcome was obtained using an adapted Ages and Stages Questionnaire: Social-
Emotional (ASQ: SE). Information about sociodemographic characteristics was collected using a structured
questionnaire. Anthropometric methods were used to determine nutritional status. The effects of the intervention on
the abovementioned outcomes over the study period and group differences in change over time were examined
using Generalized Estimating Equations (GEE).

Results: Statistically significant intervention effects were found for language (P = 0.0014), personal-social (P = 0.0087)
and social-emotional (P< 0.0001) performances. At the midline of the study, language (effect size =0.34) and
social-emotional (effect size =—0.603) benefits from the play-assisted stimulation had already been observed
for the children in the intervention group. For language, the intervention effect depended on the child’s sex
(P=0.0100) and for personal-social performance, on family income (P=0.0300).

Conclusions: Intensive home-based play-assisted stimulation reduced the developmental problems of children
in foster families in the context of extreme poverty. Longer follow-up may reveal further improvements in the
developmental performance of the children.
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Background

Child poverty is particularly critical in Sub-Saharan Africa,
and half of the world’s extremely poor children currently
live in this region. Most of these children are at risk of
health issues, as well as developmental problems [1, 2].
The main reason for this, is that extreme poverty is
strongly linked to undernutrition, poor sanitation, poor
maternal education, increased maternal stress and depres-
sion, as well as restricted learning opportunities and
inadequate stimulation at home [3-5]. These factors are
rooted in absolute poverty and food insecurity, and
together they negatively affect child development [6, 7].
Childhood undernutrition, for example, is intensely
embedded in poverty [8], and detrimentally affects child
development [7]. Maternal mental health can affect the
quality of mother-child attachment and, consequently, the
development of the child living in extreme poverty [9].

There is, however, growing evidence that early interven-
tions can prevent developmental loss [5]. For instance, a
study comprising more than 127,000 families in 28 devel-
oping countries [10] have confirmed an improvement of
cognitive and social-emotional development in children
under five through enriching caregiving practices. Respon-
sive stimulation delivered at home improved child devel-
opment and care even after the intervention ended [11,
12]. Such interventions are effective, especially, when they
are of higher quality, greater intensity, longer duration,
organized at home, and involve the parents [13-16]. The
best results are obtained when families have opportunities
to practice and receive feedback on the interactions with
their children from trained childcare workers [3, 5, 17—
20]. Furthermore, home-based stimulation, particularly
when mediated by the mothers, shows a sustained positive
influence on children’s school attainment, academic per-
formances, vocabulary scores, attitudes towards school
and improved social adjustment [19].

In a cluster randomized controlled trial in Colombia, psy-
chosocial stimulation provided at home with play demon-
strations on a weekly basis to children aged 12—24 months
significantly improved their cognitive and receptive
language [15]. Home-based early child development inter-
vention also improved the developmental outcomes of
Peruvian children of 6-35 months in age [21]. The 20 years
Jamaican follow-up study revealed that, in disadvantaged
settings, simple and very early psychosocial stimulation dur-
ing childhood can have a substantial effect on labor market

outcomes and reduce inequality later in life [14]. The
returns of early interventions for young children are high
during their adult life. Failure to invest early can lead to
irreversible damage to children [22].

Early childhood interventions conducted so far have
revealed important pieces of evidence. However, studies
into the effects of play-assisted stimulation on the over-
all development of children living with foster families in
extreme poverty have, to our knowledge, not been
carried out.

In 2013, we assessed the developmental and nutritional
status of 819 children under five years old in extreme pov-
erty, and 62 children under six years old in the SOS village
in the vicinity of Jimma (Ethiopia). Children in both
groups showed developmental problems, particularly in
social-emotional and language skills; about 40% of these
children were also stunted (submitted for publication). If
the poorest and most marginalized children and families
are supported early in life with appropriate interventions,
the cycle of poverty may be interrupted; sustainable devel-
opment may be ensured, and child developmental
outcomes may be improved [14, 22-26]. If the interven-
tions receive recognition as core strategies for poverty
reduction and high returns, using these contributions as
inputs to global policy priorities, better outcomes can be
achieved [4, 14, 26-29].

With this background, the main objective of this study
was to investigate the effect of an intensive home-based
play-assisted stimulation integrated into the basic services
(a family home, food, clothing, health care, protection and
education), provided by SOS village, on the developmental
performances of children living with foster families in
extreme poverty. The basic services were given to both
groups, whereas play-assisted stimulation was not given to
the control group. Provision of the basic services and
stimulation started simultaneously. It was hypothesized
that play-assisted stimulation would improve mainly
social-emotional and language skills of children in the
intervention group.

Play-assisted stimulation refers to play activities and
games for developmental stimulation of children in the
intervention group. Clinical nurses (trained as play
leaders) taught foster mothers parenting skills, how to
interact and play with their children. For each child, the
nurses applied these skills for six months, focusing par-
ticularly on social-emotional and language development
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of the children. For the stimulation, they used age- and
culture-appropriate play materials and games. The
weekly play sessions emphasized improving child-
mother interactions and transferring key play skills to
sustain these skills. Detailed information about this topic
is presented under “design and intervention”. Each child
was assessed three times during the study period: at
baseline, midline and endline.

Methods

Study setting and participants

This study was conducted in Jimma town, South West
Ethiopia, with an estimated population of 198, 228 [30].
Ambaric and Afan Oromo languages are predominantly
spoken in the area.

Participants of the study were children in a foster care
program in this extremely poor community, arranged by
SOS Children’s Village, and their foster mothers. Ex-
treme poverty is defined as living below the international
poverty line of 1.90 USD per person per day [1]. SOS
Village provides basic services such as a family home,
food, clothing, health care, protection and education for
these children. For the foster mothers, they regularly
organize training on holistic child development, parent-
ing and care. Based on their willingness and capabilities,
the foster mothers were selected by the Women’s and
Children’s Affairs Office and SOS Village from among
local residents. Children were eligible for the study if
they lived in Jimma town, were selected for the foster
care program, and their ages were between 3 and
59 months. Children were excluded if they were com-
pletely blind or deaf or both, lived outside Jimma town,
or had profound intellectual disabilities. This study
started in October 2015 and was completed in July 2016.

Most children living with foster families in Jimma are
orphaned (lost one or both parents) or abandoned. Unlike
children living with their biological families, these foster
children may struggle with negative past experiences, and
adjustment and attachment problems. These problems
could in turn negatively influence their development and
behavior [31-34]. This may add more pressure for foster
mothers and make parenting a challenging task for them.
To minimize the impacts and to accommodate the needs
of foster children, the SOS Village in Jimma arranges ad-
equate training for foster mothers and closely supervises
their caring practices.

SOS Children’s Village is a family-oriented, independent
non-governmental organization working in the spirit of
the United Nations Convention on the Rights of the Child.
The organization targets children who are orphaned,
abandoned or lack care of a family. It has more than 500
villages in 133 countries across the world [35]. The SOS
Children’s Village of Jimma in South West Ethiopia was
opened in 2012. It offers care in 15 family houses to 150
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children under the age of 14 years. In each house, there is
one SOS mother and an aunt, offering care for 10 chil-
dren. As an alternative child care, the village started foster
care in October 2015.

Sample size estimation

A total of 78 children were randomized to the intervention
(n=39) and the control (n =39) groups. This sample size
was needed to obtain 80% power for detection of a differ-
ence of 9% or 0.09 (SD =0.13) in developmental perform-
ance score between the two groups. Calculation to power
the study was based on the estimates of the variance in
developmental performance ratio scores of 62 children (32
boys and 30 girls) in the SOS Village of Jimma. Their age
ranged from 3.5 to 71.8 months [44.6 (21.3) months]. We
used the data of SOS children for the power calculation
because they had similar characteristics to the children in
the intervention study. A 95% level of confidence and
two-tailed test was used. This sample size estimate also
considered 20% attrition.

Design and intervention

A randomized single blind controlled trial (parallel) de-
sign was used. The random assignment of the children
to intervention and control groups was accomplished
using computer-generated codes at a 1:1 ratio. The
enrollment and allocation of participants was done by an
experienced assistant study coordinator. The investigator
and those assessing the outcomes were blinded to group
assignment. Children in the intervention group received
home-based play-assisted stimulation in addition to the
basic services provided to children in both groups.

The stimulation activities were carried out by experi-
enced clinical nurses at the children’s home, in cooper-
ation with the foster mothers and other children at home
or in the neighborhood. The nurses were intensively
trained for more than a month on child development,
safety and care. They were also trained on key play princi-
ples such as safety, enjoyment and stimulation [36], and
effective communication with children and mothers in the
context of extreme poverty. Immediately after finishing
the theoretical training, they practiced with children and
mothers in a similar setting. During all their practical
sessions, they were strictly supervised and given feedback
to help them master the skills required for the actual
intervention works.

The intervention was given during a weekly home visit
for 6 months. At every visit, play materials were brought
to the home and left for the mother and the child to
use. The intervention focused on activities to promote
developmental skills and emphasized direct mother-
child interactions. Mothers were regularly reminded and
motivated to continue practicing the activities and
cultural games learned during the home visits.
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Fortunately, no visit was cancelled or missed and each
intervention child received 24 stimulation sessions. The
play materials used to assist the developmental stimula-
tion included culturally appropriate and child friendly
dolls, toys, puppets, picture books, card games, cognitive
games, drawings, color pencils and papers, simple and
playful musical instruments, bells, balls and blocks.
Cultural play and games were also used based on the
age level of a child. During every home visit, the nurses
played with the children (including mothers), progres-
sively trained the mothers, and transferred play skills.
These approaches had worked well in previous studies
[14, 15, 37, 38]. One home visit session took 60 min on
average and the intervention study lasted for six months.

Outcomes, measurements and instruments

Developmental performance

Personal-social, language, fine and gross motor perfor-
mances of the children were assessed using the culturally
adapted and standardized developmental screening tool,
the Denver II-Jimma [39]. It has an excellent inter-rater
and test-retest reliability [39]. The test took 20 min on
average per child. The developmental performance score
is defined as the number of age-appropriate test items of a
domain a child has successfully passed. On the other
hand, social-emotional performance (self-regulation, adap-
tive functioning, affect, compliance, autonomy, interaction
with people and communication behaviors) was assessed
using the adapted versions of Ages and Stages Question-
naires: Social-Emotional/ASQ: SE [40, 41]. This develop-
mental screening tool was developed to identify children’s
social and emotional competences [41] and is believed to
have a high rate of detection for social-emotional
problems among young children [32]. An ASQ: SE
questionnaire took about 10-15 min to complete for a
caregiver. A child’s total social-emotional performance
score is obtained by adding the points of all items on a
questionnaire. A higher total score shows more social-
emotional problems.

Anthropometric assessments

Anthropometric assessments were done following the
WHO guideline [42]. A child’s weight was measured
using a calibrated electronic weighing scale (SECA
Uniscale, Hamburg, Germany). For children under two
years, length was measured using a length-measuring
mat on a flat table (SECA 210, Hamburg, Germany).
The height of a child over two years was measured with
a Seca 214 Road Rod Portable Stadiometer. The an-
thropometric measures were converted into Z-scores of
Weight-for-Age (WAZ), Height/Length-for-age (HAZ/
LAZ), and Weight-for-Height/Length (WHZ/WLZ)
using WHO Anthro and Anthro plus software [43].
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Sociodemographic characteristics

To gather data on the sociodemographic characteristics of
the children, their foster mothers and family, a structured
questionnaire was used [See Additional file 1]. The vari-
ables on which the data were collected were age, sex and
birth order of a child, number of peers in the neighbour-
hood, child-to-child interaction, maternal age, education,
occupation, ethnicity and religion, family size and income.

Assessment procedure

The assessments were made by four trained nurses
(assessors). Being blind to the group to which the child
belonged, the nurses assessed the children in both groups
at the children’s homes. They first administered the
structured questionnaire, alongside ASQ: SE; second, the
Denver II-Jimma and finally, the anthropometric measure-
ments (weight first, then height/length). The assessment
took an hour per child. Each child was assessed three times
during the study period: at baseline, midline (after three
months) and endline (after six months).

Statistical analysis

Double data entry was done into EpiData to ensure data
quality [44]. For the statistical analysis, SAS Software ver-
sion 9.4 was used. To compare the intervention and control
group at baseline, chi-square tests (x*) were employed for
data with categorical outcomes and independent samples
t-tests for data with continuous outcomes.

The effects of home-based play-assisted stimulation on
the evolution of a child’s developmental performances
was investigated by using generalized estimating equa-
tions (GEE) for repeated data. Successfully passed test
items were used as developmental performances.
Analysis of residuals showed a symmetric distribution.
The GEE model incorporated two main effects - ie. a
group indicator and a time variable with three time
points [baseline, midline (after 3 months) and endline
(after 6 months)]- and their interaction term. This model
allowed for group-specific evolutions in developmental
performance (from baseline-midline and from baseline-
endline). An unstructured working correlation matrix
was specified for each developmental outcome. Online
calculators from Psychometrica were used to obtain
effect sizes for the significant intervention effects [45].

Possible intervention effect modifiers were investigated
for changes from baseline to endline. Multiple regression
models were fitted to the changes from baseline [46].
The model included the group indicator, the covariate/
modifier of interest and the interaction term. A signifi-
cance level of 5% was used and all tests were two-tailed.

Results
Initially, 82 children were assessed for eligibility. Four
children were then excluded because they did not meet
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the inclusion criteria. Two children became sick after
they had been screened and two other children perman-
ently moved with their families to another place. The
remaining 78 children were randomized into interven-
tion and control groups. The intervention children
received both the basic services and play-assisted devel-
opmental stimulation. Children in the control group
received only the basic services. The data of all random-
ized children in both groups were considered for
analyses (Fig. 1). The study was conducted as planned in
the original protocol. No harm was inflicted on any of
the children in each group as a result of the study.

Baseline characteristics

Baseline child, maternal and family characteristics of the
intervention and control group are presented in Table 1.
Significant differences were observed in birth order and
maternal age. Fifty-nine percent of the children in the
intervention group were born after a third child
compared to only 28% in the control group. The major-
ity of foster mothers for children in the control group
were younger than those in the intervention group.

Effects of play-assisted stimulation on the developmental
performances of children

The observed average evolutions in developmental per-
formance, for the control and the intervention group,
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are displayed in Fig. 2. For all domains, increases over
time were observed.

The statistical analyses, based on generalized estimating
equations (GEE), showed that there was a benefit of the
intervention for language, social-emotional and personal-
social performances (Table 2). For language performances
(at midline: p =146, Z=243, p=0.0151, effect size (ES)
=0.34; at endline: p =1.79, Z = 3.20, p = 0.0014, ES = 0.55),
children in the intervention group had higher average
performance scores than children in the control group.
Children in the intervention group also performed better
in social-emotional outcome (at midline: f=-12.73, Z =
-4.07, p< 0.0001, ES = - 0.603; at endline: = - 27.06, Z
=-11.61, p< 0.0001, ES = - 1.28). Hence, the benefits of
the play-assisted developmental stimulation were already
observed after three months for both outcomes. For
personal-social (at endline: =1.10, Z=2.63, p = 0.0087,
ES =0.56), the beneficial effect of the intervention was
significant at endline only (Table 2).

Dependency of intervention effect on baseline
characteristics

For the changes in developmental performance (endline
versus baseline), we examined the possible effects of
baseline variables (child’s age, sex, birth order, develop-
mental performance, WHZ, WAZ, HAZ, child-to-child
interaction, maternal age and education, family size and
income) on the intervention effect. The magnitude of

Assessed for eligibility (n=82)

Excluded (n=4)
»| did not meet inclusion
criteria

Randomized (n=78)

l

A4

Allocated to intervention (n= 39)
received the basic services and
play-based stimulation

No child was lost to follow-up or
discontinued the intervention

Y

No child was excluded from
analysis

Fig. 1 Flow chart from enrollment to data analysis

Y

Allocated to control (n=
39)
received basic services

No child was lost to follow-up or
discontinued the intervention

A 4

No child was excluded from
analysis
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Table 1 Baseline child, maternal and family variables of the control and intervention groups (N = 78)

Variables Intervention Control p-value
(n=139) (n=39

Child variables
Age (in months) 20.83 (14.76) 21.05 (14.77) 0.949
Birth order (born after third child) 23 (59.00%) 11 (28.20%) 0.006*
Peers in neighborhood (two or more) 34 (87.20%) 34 (87.20%) 1.000
Girls 14 (35.90%) 22 (56.40%) 0.069
Language performance 17.50 (9.00) 17.90 (8.90) 0.860
Personal social performance 14.30 (6.30) 1440 (6.30) 0.929
Fine motor performance 16.90 (6.20) 16.40 (5.60) 0.747
Gross motor performance 18.70 (7.90) 18.80 (7.30) 0.929
Social-emotional performance 49.00 (17.30) 4860 (24.50) 0.936
WHZ 0.20 (1.40) —0.10 (1.60) 0490
HAZ —1.40 (1.50) —-1.20 (1.50) 0.570
WAZ —0.60 (1.20) —0.70 (1.20) 0.782

Maternal variables
Age (in years) 40.69 (10.00) 25.87 (5.38) <0.001*
Education (llliterate or < grade 8) 28 (71.80%) 32 (82.10%) 0.282
Occupation (house maid or on street merchant) 30 (76.90%) 35 (89.70%) 0.129

Family variables
Family size (more than 3) 31 (79.50%) 23 (59.00%) 0.050
Family income (< 1.90 USD/day) 30 (76.90%) 36 (92.30%) 0.060

Chi-square test (n (%) and p-value) and independent samples t-test (mean (SD) and p-value) were performed for categorical and continuous data respectively

*Indicates significant test

the intervention effect for language depended on the
child’s sex; for personal-social on family income; for fine
motor skills on WHZ, WAZ, child-to-child interaction
and maternal education; and for gross motor skills on
WAZ and maternal education. For social-emotional
performance, no dependency was observed (Table 3).
Regarding language performance, the intervention at
endline was more effective for boys than for girls. For
personal-social performance, the intervention was more
effective for children in the intervention group whose
families’ monthly income was lower.

Discussion

Play-assisted stimulation integrated into basic services and
given at home on weekly basis significantly improved the
social-emotional, language and personal-social perfor-
mances of children living with their foster families in the
context of extreme poverty. At midline, we detected
improvements in social-emotional and language outcomes
for the intervention group. For personal-social, significant
improvements were observed only at the endline.

Though the intervention effects were not observed as
early as in this study, other intervention studies have
also confirmed that intensive home visits can improve
children’s developmental outcomes [14, 15, 21, 38, 47,

48]. Interventions on maternal play and parenting skills
have also improved young children’s social, emotional,
communication, language and cognitive competence
besides improving maternal warmth and cognitively
responsive behavior [18, 49-53].

The effect sizes for the significant developmental perfor-
mances in this study range from medium to large [54].
The intervention effect in this study has shown clinical
relevance, especially for social-emotional and language
performances. For the social-emotional skills, on average,
after three months of intensive intervention, about 13
total scores of social-emotional problems were reduced,
and after six months, 27 total scores were abridged for the
children in the intervention group. For language skills, 1.5
items at three months and 1.8 items at six months were
improved. Assuming that these improvement rates will be
sustained, because of the skills transferred to and
mastered by mothers during the intervention, children in
the intervention group may further improve their social-
emotional and language development. At the end of the
study, most mothers also pointed out that they had
observed encouraging developmental improvements in
their children. They also found the play and parenting
skills highly relevant to make the observed developmental
performance changes sustainable.
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Fig. 2 Developmental performances of children in intervention and control (broken line with gray color) group

There was no significant benefit of the intervention on
fine and gross motor performances during the six
months follow-up. This may be because the basic ser-
vices benefited children in both groups in their motor
development, and the intervention did not add extra

value for children in the intervention group. Another ex-
planation could be that the intervention cannot improve
motor development within a period of only six months.
Previous studies have also revealed non-significant
effects of short-term developmental interventions on

Table 2 Intervention effects on the developmental performances of children, using Generalized Estimating Equations (GEE)

Intervention effect (at 3 months)

Intervention effect (at 6 months)

Developmental Performances Estimates(SE) Z P-value Effect size Estimates(SE) V4 P-value Effect size
Language 1.46 (0.60) 243 0.0151 0.34 1.79 (0.56) 3.20 0.0014 0.55
Personal Social 049 (0.37) 1.31 0.1907 - 1.10 (042) 263 0.0087 0.56
Social-Emotional —-12.73 (3.13) —4.07 < 0.0001 —-0.603 —27.06 (2.33) -11.61 < 0.0001 -1.28
Fine Motor —0.14 (0.40) -0.36 0.7177 - —0.02 (045) -0.05 0.9562 -

Gross Motor 048 (0.57) 0.85 03938 - 0.63 (0.58) 1.09 0.2750 -

Intervention effect-the difference in developmental performance between intervention and control groups at 3 or 6 months

SE Standard Error, Z test statistic for GEE Models, P-value significance level
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Table 3 Dependency of intervention effect on baseline variables based on multiple regression analysis

Developmental performances

LA PS SE FM GM
Baseline variables B P B P B P B P B P
Child's age 0.01 0.89 —-0.03 0.29 -035 0.25 -002 0.60 0.04 0.38
Birth order 0.02 0.94 -0.04 087 1.25 0.56 -0.02 0.92 0.17 0.57
Family size 0.29 044 - 041 0.18 1.87 0.53 -0.19 0.58 —-040 035
Income 0.00 0.84 —0.002 0.03* 0.00 0.99 0.00 0.50 0.00 0.99
WHZ -0 0.78 0.24 043 -1.52 061 0.99 0.01* 0.65 0.11
WAZ 0.03 0.96 0.65 0.08 1.20 0.75 1.50 0.01* 1.33 0.01*
HAZ 0.11 0.78 043 0.17 281 035 0.39 0.25 0.66 0.13
Performance -0.01 0.84 -0.02 0.74 0.05 0.65 -0.04 0.53 0.08 0.22
Maternal age 0.04 061 0.02 0.81 -0.28 0.68 0.06 0.60 -0.01 0.96
Maternal education -1.07 0.78 —287 0.34 -067 0.98 - 740 0.02* -883 0.03*
Child-child interaction —554 0.09 1.08 0.69 555 0.83 —-7.80 0.01* -1.71 0.64
Child's sex 3.03 0.01* 0.28 0.76 —224 0.81 1.06 032 0.18 0.89

B regression coefficient, P (P-value) significance level, LA language, PS personal social, SE social-emotional, FM fine motor, GM gross motor, WHZ weight-for-height/
length z score, WAZ weight-for-age z score, HAZ height/length-for-age z score; *Indicates significant test

motor performance [15, 55, 56]. In a randomized play-
based home intervention for under-25 month age chil-
dren in low socioeconomic families, the effects on motor
development were observed more than one-year after
the intervention ended [57]. A similar study on children
of 24 months in age showed improvement two years
after the end of the intervention [11]. Furthermore, a
home visiting early child development (ECD) program in
the Caribbean significantly improved fine motor skills of
birth to 3 year-old children, one year after the imple-
mentation of the program [58].

We investigated effects of baseline variables on the
magnitude of the intervention effect and observed that
families with lower income benefited more from the
intervention. Most of the children from lower income
families have less infrastructure, interaction time and
opportunities for stimulation. As a result, they may be
more delayed developmentally. Because of their lower
baseline developmental level, the intervention effect
might be more pronounced when they are given
additional stimulation compared to those with a better
income and a better chance of getting home-based
stimulation. Evidence of this kind has already been docu-
mented in countries such as Jamaica, Colombia and Peru
[14, 15, 21]. What is not yet clear is that the average
language performance for the boys in the intervention
group is higher than that of the girls. This may partly be
because of a deep-rooted cultural practice and bias to-
wards being a boy or a girl. In Ethiopia or other African
countries, family members (particularly mothers) show
more preference to, give attention to, talk to and interact
more with boys than girls. This maternal behavior could
result in language skill differences between the two

sexes. Moreover, no baseline age dependency of inter-
vention effect for any of the developmental outcomes
was observed. This implies that both younger and older
children benefited from the intervention in the same
manner.

This study can be scaled-up in low-resource settings
and home environments. It is feasible and cost-effective.
For example, the intervention cost per child for six
months was only 35 USD. In a home setting, the play
activities can easily be integrated into the day-to-day activ-
ities of mothers and children. The play materials are also
of low cost and locally available. Age-appropriate cultural
games can be used effectively. Because both the children
and mothers enjoy the play and interaction sessions, the
one-hour weekly home visit is appropriate. Moreover, the
skills are easily transferable and sustainable.

The major limitation of this study is its short period of
follow-up. The study was planned this way mainly because
of financial constraints. Fortunately, it was observed that
the houses of families of children in the intervention and
control groups were fairly far away from each other, i.e.
the possibilities of sharing information and intervention
materials were minimal. Nonetheless, there might be acci-
dental contamination. The use of the developmental
screening tool, Denver II, could also be a limitation for its
limited specificity [59]. However, we adapted and stan-
dardized the test and used a continuous scoring system to
overcome possible limitations.

If Western developmental assessment tools were used in
different cultural contexts such as low-income and
middle-income countries without adapting and standard-
izing, the developmental outcomes would not be valid and
dependable [60-62]. In an attempt to minimize most of
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the limitations, we used culturally appropriate tools. Re-
garding Denver II-Jimma, among 125 Denver II test items,
55 (20 personal-social, 18 fine-motor, 15 language and 2
gross-motor) were theoretically identified as culture-
specific. These 55 items were piloted through exploratory
surveys and discussed at a consensus meeting. Only 36 of
them needed adaptation. The other 19 items were
retained. Adaptation, re-adaptation and further fine-tun-
ing of Denver II test items resulted in the Denver II-
Jimma, which comprises 36 adapted and 89 original Den-
ver II items. Inter-rater reliability of Denver II-Jimma was
excellent (kappa > 0.83) for all tested items [39].

Conclusion

In conclusion, if a quality and intensive home-based
play-assisted stimulation is given in a resource-limited
context, the benefits for children under five are quick
and meaningful, particularly for social-emotional and
language skills. The sustainability of the benefits of the
family-involving and skill-transferring intervention study
can be high. Future research should focus on longer
duration of intervention, to observe improvements in all
the developmental performances of children.

Additional file

[ Additional file 1: Sociodemographic Questionnaire. (DOC 79 kb) ]

Abbreviations

HAZ: Z-score of Height-for-Age; LAZ: Z-score of Length-for-Age;
WAZ: Z-score Weight-for-Age; WHZ: Z-score of Weight-for-Height;
WLZ: Z-score of Weight-for-Length

Acknowledgements

We greatly thank managements of SOS Village and Jimma town’s Women's
and Children’s Affairs Officers for facilitating us the study setup. We also
greatly thank mothers and their children who took part in this study. We are
extremely grateful to VLIR/ Vlaamse Interuniversitaire Raad (Flemish
Interuniversity Council) and Jimma University cooperation program for
covering the costs of this study in the form of a PhD scholarship.

Funding

This research was funded by VLIR: JU-IUC (Jimma University-Institutional
University Cooperation) program. The cooperation program had no role in
designing and conducting the study, analyzing data, preparing this
manuscript and publishing it.

Availability of data and materials
The datasets used and/or analyzed during the current study are available
from the corresponding author on reasonable request.

Authors’ contributions

All authors contributed significantly to this work. BNW, TGA, JL, JV, MW, PK
and MG conceived, planned and implemented the study; LB and BNW
analyzed the data and interpreted the results, and wrote the manuscript
with support from all authors. All authors critically read and approved the
manuscript for submission.

Ethics approval and consent to participate

Study approval was obtained from The Institutional Review Board (IRB) of
Jimma University, Ethiopia (Date: 13-02-2013, Number: RPGC/36/2013) and
The Ethical Committee or ‘Comite voor Medische Ethiek’ (CME) of Hasselt

Page 9 of 11

University, Belgium (Date: 04-03-2015, Number: CME2015/535). Obtaining
written informed consent, nurses practiced with children and mothers after
finishing theoretical training. Written informed consents were also obtained
from the mothers of participating infants and children before the start of the
actual study. The study was conducted in accordance with The Helsinki
Declaration on research involving human subjects [63]. The study was
registered at ClinicalTrials.gov (Study Identifier: NCT02988180).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details

'Department of Psychology, Jimma University, Jimma, Ethiopia. “Department
of Special Needs and Inclusive Education, Jimma University, Jimma, Ethiopia.
3Departmem of Population and Family Health, Jimma University, Jimma,
Ethiopia. *Department of Healthcare, PXL University College, Hasselt, Belgium.
5In‘[eruniversi‘[y Institute for Biostatistics and Statistical Bioinformatics, Hasselt
University, Hasselt, Belgium. ®Department of Food Safety and Food Quality,
Faculty of Bioscience Engineering, Ghent University, Ghent, Belgium. "REVAL
Rehabilitation Research Centre, Biomedical Research Institute, Faculty of
Medicine & Life Sciences, Hasselt University, Hasselt, Belgium.

Received: 14 March 2017 Accepted: 29 January 2018
Published online: 05 February 2018

References

1. World Bank. Poverty and shared prosperity: taking on inquality. Washington,
DC: World Bank; 2016.

2. Unicef, World Bank Group. Ending extreme poverty: a focus on children.
2016.

3. Walker SP, Wachs TD, Grantham-McGregor S, Black MM, Nelson CA,
Huffman SL, Baker-Henningham H, Chang SM, Hamadani JD, Lozoff B, et al.
Inequality in early childhood: risk and protective factors for early child
development. Lancet. 2011;378(9799):1325-38.

4. Grantham-McGregor S, Cheung YB, Cueto S, Glewwe P, Richter L, Strupp B.
Developmental potential in the first 5 years for children in developing
countries. Lancet. 2007;369(9555):60-70.

5. Engle PL, Fernald LCH, Alderman H, Behrman J, O'Gara C, Yousafzai A, de
Mello MC, Hidrobo M, Ulkuer N, Ertem |, et al. Strategies for reducing
inequalities and improving developmental outcomes for young children in
low-income and middle-income countries. Lancet. 2011;378(9799):1339-53.

6. Walker SP, Wachs TD, Meeks Gardner J, Lozoff B, Wasserman GA, Pollitt E,
Carter JA. Child development: risk factors for adverse outcomes in
developing countries. Lancet. 2007,369(9556):145-57.

7. Chilton M, Chyatte M, Breaux J. The negative effects of poverty and
food insecurity on child development: review article. Indian J Med Res.
2007,126:262-72.

8. Petrou S, Kupek E. Poverty and childhood undernutrition in developing
countries: a multi-national cohort study. Social Sci Med. 2010;71(7):1366-73.

9. Ribeiro DG, Perosa GB, Padovani FHP. Mental health, mother-child
interaction and development at the end of the first year of life. Paidéia
(Ribeirdo Preto). 2014;24(59):331-9.

10.  Bornstein MH, Putnick DL. Cognitive and socioemotional caregiving in
developing countries. Child Dev. 2012;83(1):46-61.

11. Yousafzai AK, Obradovi¢ J, Rasheed MA, Rizvi A, Portilla XA, Tirado-
Strayer N, Siyal S, Memon U. Effects of responsive stimulation and
nutrition interventions on children’s development and growth at age 4
years in a disadvantaged population in Pakistan: a longitudinal follow-
up of a cluster-randomised factorial effectiveness trial. Lancet Glob
Health. 2016;4(8):e548-58.

12. Obradovic J, Yousafzai AK, Finch JE, Rasheed MA. Maternal scaffolding and
home stimulation: key mediators of early intervention effects on children’s
cognitive development. Dev Psychol. 2016;52(9):1409-21.


https://doi.org/10.1186/s12887-018-1023-0
http://clinicaltrials.gov

Worku et al. BMC Pediatrics (2018) 18:29

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Grantham-McGregor S, Walker S. The Jamaican early childhood home
visiting intervention. In: Matters EC, editor. Kingston: Bernard van Leer
Foundat ion; 2015.

Gertler P, Heckman J, Pinto R, Zanolini A, Vermeerch C, Walker S, Chang SM,
Grantham-McGregor S. Labor Market Returns to Early Childhood
Stimulation: A 20-year Followup to an Experimental Intervention in Jamaica.
" IRLE Working Paper No. 142-13. Kingston: Berkeley, University of California:
Institute for research on labor and employment (IRLE); 2013.

Attanasio OP, Fernandez C, Fitzsimons EO, Grantham-McGregor SM, Meghir
C, Rubio-Codina M. Using the infrastructure of a conditional cash transfer
program to deliver a scalable integrated early child development program
in Colombia: cluster randomized controlled trial. BMJ. 2014,349:95785.
Baker-Henningham H, Boo FL. Early Childhood Stimulation Interventions in
Developing Countries: a comprehensive literature review. Bonn:
Interamericano de Desarrollo (BID); 2010.

Sweet MA, Appelbaum MI. Is home visiting an effective strategy? A meta-
analytic review of home visiting programs for families with young children.
Child Dev. 2004;75:1435-56.

Singla DR, Kumbakumba E, Aboud FE. Effects of a parenting intervention to
address maternal psychological wellbeing and child development and
growth in rural Uganda: a community-based, cluster-randomised trial.
Lancet Glob Health. 2015;3(8):e458-69.

Kagitcibasi C, Sunar D, Bekman S. Long-term effects of early
intervention: Turkish low-income mothers and children. Appl Dev
Psychol. 2001;22:333-61.

Andrade SA, Santos DN, Bastos AC, Pedroménico MRM, Almeida-Filho N,
Barreto ML. Family environment and child’s cognitive development: an
epidemiological approach. Rev Saude Publica. 2005;39(4):1-6.

Hartinger SM, Lanata CF, Hattendorf J, Wolf J, Gil Al, Obando MO, Noblega
M, Verastegui H, Mausezahl D. Impact of a child stimulation intervention on
early child development in rural Peru: a cluster randomised trial using a

reciprocal control design. J Epidemiol Community Health. 2017;71(3):217-24.

Denboba AD, Sayre RK, Wodon QT, Elder LK, Rawlings LB, Lombardi J.
Stepping up early childhood development: investing in young children for
high returns. 2014.

Nores M, Barnett WS. Benefits of early childhood interventions across the
world: (under) investing in the very young. Econ Educ Rev. 2010;29(2):271-82.
Yoshikawa H, Kabay S. The evidence base on early childhood care and
education in global contexts: Background paper for the UNESCO 2015
Education for All Global Monitoring Report. New York: UNESCO; 2015.
Young Lives. Ways forward for early learning in Ethiopia. 2012.

Young Lives. Early childhood care and education as a strategy for poverty
reduction: evidence from Young Lives. 2010.

Walker SP, Chang SM, Vera-Herndndez M, Grantham-McGregor S. Early
Childhood Stimulation Benefits Adult Competence and Reduces Violent
Behavior. Pediatrics. 2011;127:849-57.

Neuman MJ, Devercelli AE. Early childhood policies in sub-Saharan Africa:
challenges and opportunities. Int J Child Care and Educ Pol. 2012;6:21-34.
Engle PL, Black MM, Behrman JR, Mello MC, Gertler PJ, Kapiriri L, Martorell R,
Young ME, the International Child Development Steering Group. Strategies
to avoid the loss of developmental potential in more than 200 million
children in the developing world. Lancet. 2007;369:229-42.

MUDHCo. State of Ethiopian cities report. Addis Ababa: Ministry of urban
development, housing and construction; 2015.

Jee SH, Szilagyi M, Ovenshire C, Norton A, Conn A-M, Blumkin A, Szilagyi PG.

Improved detection of developmental delays among young children in
foster care. Pediatrics. 2010;125:282-9.

Jee SH, Conn AM, Szilagyi PG, Blumkin A, Baldwin CD, Szilagyi MA.
Identification of social-emotional problems among young children in foster
care. J Child Psychol Psychiatry. 2010;51(12):1351-8.

Healey CV, Fisher PA. Young children in foster care and the development of
favorable outcomes. Child Youth Serv Rev. 2011;33(10):1822-30.

Dozier M, Peloso E, Lindhiem O, Gordon MK, Manni M, Sepulveda S,
Ackerman J, Bernier A, Levine S. Developing evidence-based interventions
for foster children: an example of a randomized clinical trial with infants
and toddlers. J Soc Issues. 2006,62(4):767-85.

SOS Children’s Villages International. International annual report. Innsbruck:
SOS-Kinderdorf International; 2011.

Lemmens J, Valy J, Granitzer M. Het “Stimulate-Enjoy-Safety” (SES)
programma: spelbegeleiding van ondervoede kinderen in Ethiopié: rol van
de ergotherapeut! In: Ergotherapie; 2011.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Page 10 of 11

Wallander JL, Bann CM, Biasini FJ, Goudar SS, Pasha O, Chomba E, McClure
E, Carlo WA. Development of children at risk for adverse outcomes
participating in early intervention in developing countries: a randomized
controlled trial. J Child Psychol Psychiatry. 2014;55(11):1251-9.

Powell C, Grantham-McGregor S. Home visiting of varying frequency and
child development. Pediatrics. 1989;84:157.

Abessa TG, Worku BN, Kibebew MW, Valy J, Lemmens J, Thijs H, Yimer WK,
Kolsteren P, Granitzer M. Adaptation and standardization of a western tool
for assessing child development in non-western low-income context. BMC
Public Health. 2016;16:652.

Squires J, Brickers D, Twombly E. The ages and stages questionnaires: social-
emotional (ASQ: SE) user's guide. Baltimore: Paul H. Brookes Publishing Co, 2002.
Squires J, Bricker D, Heo K, Twombly E. Identification of social-emotional
problems in young children using a parent-completed screening measure.
Early Child Res Q. 2001;16:405-19.

World Health Organization. Training course on child growth assessment.
Geneva: WHO; 2008.

WHO. WHO Anthro software (version 3.2.2, January 2011) and macros.
Geneva: WHO Anthro; 2011.

Bennett S, Myatt M, Jolley D, Radalowicz A. Data management for surveys and
trial: a practical primer using EpiData. Odense: The EpiData Association; 2001.
Computation of Effect Sizes [Internet]. Available from: https://www.
psychometrica.de/effect_size.html.

Hayes AF, Rockwood NJ. Regression-based statistical mediation and
moderation analysis in clinical research: observations, recommendations,
and implementation. Behav Res Ther. 2016;98:39-57.

Wallander JL, Biasini FJ, Thorsten V, Dhaded SM, Jong DM, Chomba E, Pasha
O, Goudar S, Wallace D, Chakraborty H, et al. Dose of early intervention
treatment during children’s first 36 months of life is associated with
developmental outcomes: an observational cohort study in three low/low-
middle income countries. BMC Pediatr. 2014;14:281.

Suskind DL, Leffel KR, Graf E, Hernandez MW, Gunderson EA, Sapolich SG,
Suskind E, Leininger L, Goldin-Meadow S, Levine SC. A parent-directed
language intervention for children of low socioeconomic status: a
randomized controlled pilot study. J Child Lang. 2016;43(2):366-406.
Nicholson JM, Cann W, Matthews J, Berthelsen D, Ukoumunne OC,
Trajanovska M, Bennetts SK, Hillgrove T, Hamilton V, Westrupp E, et al.
Enhancing the early home learning environment through a brief group
parenting intervention: study protocol for a cluster randomised controlled
trial. BMC Pediatr. 2016;16:73.

Landry SH, Smith KE, Swank PR, Guttentag C. A responsive parenting
intervention: the optimal timing across early childhood for impacting
maternal behaviors and child outcomes. Dev Psychol. 2008;44(5):1335-53.
Landry SH, Smith KE, Swank PR. Responsive Parenting: Establishing Early
Foundations for Social, Communication, and Independent Problem-Solving
Skills. Developmental Psychol. 2006;42:627-42.

Yousafzai AK, Rasheed MA, Rizvi A, Armstrong R, Bhutta ZA. Parenting skills
and emotional availability: an RCT. Pediatrics. 2015;135(5):e1247-57.

Coffin DA, Gropack SJ, Ronan-Grosshtern M, Supawadee L. The effect of a
community-based program on the development of at-risk preschoolers. Am
J Occup Ther. 2015,69(Supplement_1):6911515235p6911515231.

Lakens D. Calculating and reporting effect sizes to facilitate cumulative
science: a practical primer for t-tests and ANOVAs. Front Psychol. 2013;4:363.
Case-Smith J, Frolek Clark GJ, Schlabach TL. Systematic review of
interventions used in occupational therapy to promote motor performance
for children ages birth-5 years. Am J Occup Ther. 2013,67(4):413-24.

Abdul Latif Jameel Poverty Action Lab. Early childhood engagement for
lifelong learning. Nepal: J-PAL; 2016.

Hutcheson JJ, Black MM, Talley M, Dubowitz H, Howard JB. Risk status and
home intervention among children with failure-to-thrive: follow-up at age 4.
J Pediatr Psychol. 1997,22:651-68.

Janssens W, Rosemberg C. The impact of a Caribbean home-visiting child
development program on cognitive skills. Econ Educ Rev. 2014;39:22-37.
Glascoe FP, Byrne KE, Ashford LG, Johnson KL, Chang B, Strickland B. Accuracy
of the Denver-ll in developmental screening. Pediatrics. 1992,89:1221-5.
Sabanathan S, Wills B, Gladstone M. Child development assessment tools in
low-income and middle-income countries: how can we use them more
appropriately? Arch Dis Child. 2015;100(5):482-8.

Gladstone MJ, Lancaster GA, Jones AP, Maleta K, Mtitimila E, Ashorn P,
Smyth RL. Can western developmental screening tools be modified for use
in a rural Malawian setting? Arch Dis Child. 2008;93(1):23-9.


https://www.psychometrica.de/effect_size.html
https://www.psychometrica.de/effect_size.html

Worku et al. BMC Pediatrics (2018) 18:29

62.

63.

Gladstone M, Lancaster GA, Umar E, Nyirenda M, Kayira E, van den Broek
NR, Smyth RL. The Malawi Developmental Assessment Tool (MDAT): the
creation, validation, and reliability of a tool to assess child development in
rural African settings. PLoS Med. 2010;7(5):¢1000273.

American Medical Association. WorldMedical Association Declaration of
Helsinki Ethical Principles for Medical Research Involving Human Subjects:
Clinical Review & Education, Special Communication. Fortaleza: World
Medical Association; 2013.

Page 11 of 11

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at .
www.biomedcentral.com/submit () BiolVled Central




	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study setting and participants
	Sample size estimation
	Design and intervention
	Outcomes, measurements and instruments
	Developmental performance
	Anthropometric assessments
	Sociodemographic characteristics

	Assessment procedure
	Statistical analysis

	Results
	Baseline characteristics
	Effects of play-assisted stimulation on the developmental performances of children
	Dependency of intervention effect on baseline characteristics

	Discussion
	Conclusion
	Additional file
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

