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Abstract

Background: Play is a fundamental component of children’s social, emotional, cognitive, and physical development. This
study focused on assesses a play-based intervention method to promote overall child development based on parental invol-
vement, delivered at primary care facilities. Methods: Quasi-experimental study was conducted with children 24-59 months
old, regularly attending the monthly stimulation sessions in primary care facilities in the state of Puebla, Mexico, from Novem-
ber 2015 to April 2016. Play interventions were administered over six sessions each month 1-h length individually for the dyad,
included free play time, and each session one activity at home that include the five areas of development and with some
materials provided but encouraged to use more available at home. The Child Development Evaluation (EDI) test was admi-
nistered at baseline, 3 and 6 months after the intervention. A comprehensive data set encompassing demographic variables
was collected and analyzed. McNemar test was used to assess developmental changes over time. Results: The sample
consisted of 276 children, 60.5% were male, median age 40 months (interquartile range: 34-46). All participants attend the
six sessions and conducted activities daily at home. Overall, the percentage of children with abnormal result with EDI test
was 772% at baseline and 174% final measurement at 6 months (p < 0.001), with mild-delay decreased from 39.9% to 6.9%
and high-risk of delay from 37.3% to 10.5%. Conclusion: The play intervention resulted in a clinically and statistically signifi-
cant improvement in the developmental outcomes of the children, both with normallabnormal result at baseline.
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Te receto un juego: intervencion otorgada en unidades de salud del primer nivel de
atencion para promover el desarrollo infantil a través de actividades en casa

Resumen

Introduccion: El juego es una actividad esencial para el desarrollo social, emocional, cognitivo y fisico. Se evalué una
intervencion ludica para promover el desarrollo infantil en forma global a partir del involucramiento familiar otorgada en
unidades de atencidn primaria a la salud (APS). Métodos: Estudio cuasiexperimental, con nifios y nifias de 24-53 meses de
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edad que acudian regularmente a sesiones de estimulacion temprana en APS del estado de Puebla, entre noviembre de
2015 y abril de 2016. Se administré una intervencion ludica a lo largo de 6 sesiones en forma mensual, de forma individual
para cada diada, incluian juego libre y una actividad ludica por sesion para realizar en casa diariamente utilizando algunos
materiales otorgados y lo disponible en su casa o localidad. Se evalud la intervencion la prueba Evaluacion del Desarrollo
Infantil (EDI) basal, a los 3 y 6 meses. Se registraron variables demogréficas. Se analizo el cambio en el desarrollo con la
prueba de McNemar. Resultados: La muestra estuvo compuesta por 276 nifios(as), 60.3% de sexo masculino, mediana de
edad 40 meses (rango intercuartilar: 34-46 meses). De forma global el porcentaje de participantes con resultado anormal
en la prueba EDI fue de 772% basal y 174% a los 6 meses (p < 0.001); el grupo de rezago disminuyd de 39.9% a 6.9% y
riesgo de retraso de 37.3% a 10.5%. Conclusion: La intervencion ludica mejord el desarrollo de los nifios en forma clinica

y estadisticamente significativa, tanto en nifios con desarrollo normal como alterado.

Palabras clave: Atencion primaria en salud. Desarrollo infantil. Juego. Tamizaje masivo. Tamizaje del desarrollo.

Introduction

Child development is a process in which children learn
to master increasingly complex ways of thinking, feeling,
movement, and relating to others. This takes place when
children interact with the people and objects in their
environment'. Emphasis should be placed on the devel-
opmental stage of early childhood, as approximately
90% of the brain’s neural circuits associated with cogni-
tive functioning, socialization, movement, sensory per-
ception, and emotional regulation are established in the
first 5 years of life>2.

Therefore, children’s earliest years are extremely
important in their development. From a macroeconomic
perspective, investing in the development of children is
a priority, given that the estimated rate of return is
approximately 7 times the initial investment in early
childhood*. Thus, promoting child development should
be a national priority, especially in developing coun-
tries”® due to the substantial incidence of neurodevel-
opmental disorders in these countries. For instance,
according to a meta-analysis by Bitta et al.%, in 2017, a
review of 51 investigations in low- and middle-income
countries showed a median pooled prevalence for all
neurodevelopmental disorders of 7.6 (95% confidence
interval; 7.5-7.7)/1000 children from 0 to 18 years old. In
Mexico, according to Unar-Munguia et al., in the National
Continuous Survey of Health in 2022 (ENSANUT 2022),
3.7% of children has some risk of developmental delay™,
but only 27.1% national wide had at least one child
development evaluation, which let the real prevalence
of developmental problems unknown.

Although the dictionary defines the word “play” as
merely “engaging in an activity with a sense of joy and
exclusively for the purpose of recreation or develop
capacities,'” it has been recognized that play is essen-
tial for the social, emotional, cognitive, and physical

development of children, and its impact is greater
during early childhood'?, because when children play,
they develop some of the most important abilities to be
a lifelong learners'. In addition to its inherent ability to
elicit pleasure, play has a substantial influence over the
fostering of cognitive, emotional, and social skills.
Research has shown that play promotes healthy early
childhood development, as it teaches children to coop-
erate, solve problems, and handle conflict. Furthermore,
it enhances resilience, motor abilities, and cognitive
skills'. In the pediatric care context, play can be used
as a therapeutic tool to enhance a child’s adaptation to
the hospital environment, thereby reducing anxiety and
increasing cooperation with treatment. This underlines
the role of play as a key resource to be used as an
intervention to strengthen child development®.

Programs that integrate play as an intervention strat-
egy have a strong impact on motor and cognitive devel-
opment. For example, the Supporting Play Exploration
and Early Development Intervention program targeting
children with neurodevelopmental risks found that early
and intensive interventions in early childhood promote
motor skills and problem solving'®'”. As part of these
initiatives, the importance of actively involving parents
is highlighted, not only as mere observers but also as
key participants in structured recreational activities.
This approach also reflects how play can overcome
sociocultural barriers and become a bridge between
different spaces of learning and parenting'®.

Play has been shown to contribute to child develop-
ment by modifying brain architecture and promoting the
development of cognitive and social skills. Studies in
primates have shown that play activities have co-evolved
with brain systems that are responsible for complex
behaviors (e.g., when using tools or in social innova-
tion), which highlights the importance of play in the
construction of fundamental competencies in humans'®.
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Furthermore, playing in the pediatric age is key as a
social bond since it promotes skills between children
and parents, to plan, organize, and regulate emotions
and the acquisition of social skills'®. Depending on the
culture context, children learn different skills through
play, becoming a fundamental aspect to intervene pos-
itively in their development??, so healthcare profession-
als should encourage parents of allocating time for
these activities, pointing out the importance of playful
learning as a complement to didactic learning?"22.

Although there are various institutional programs for
the care of neurodevelopmental disorders in patients’
homes, in Mexico, these interventions generally focus
only on the affected areas. With the assistance of a
group of experts, a play-based didactic intervention
was designed for parents to implement at home. This
intervention aims to strengthen early childhood devel-
opment, specifically in the cognitive, communicative,
motor, and social domains, through direct parental
involvement. This paper presents the results of this
intervention.

Methods

A quasi-experimental study was conducted, between
November 2015 and April 2016, with the participation
of 88 health units from eight of the 10 health jurisdic-
tions in the state of Puebla, Mexico.

Convenience sampling was used to recruit boys and
girls who met the following criteria: children between
the ages of 24 and 53 months that are periodically
receiving well-child control appointments, evaluation
using the Evaluation of Child Development (EDI)?® and
had participated regularly in monthly early stimulation
sessions delivered in primary care facilities, all as a
part of the national guidelines for the National Center
for Child Well Being®*, who had not yet begun formal
schooling and whose parents or guardian have given
written informed consent to participate in the study, in
which the main change from the regular services that
they were used to receive was that the monthly ses-
sions would be conducted individually instead of in
group, by a psychologist instead of the health profes-
sionals, and targeting play strategies to promote devel-
opment at home. Elimination criteria were participants
whose address changed during the follow-up period,
participants who did not attend all counseling sessions
or did not realized the activities at home and express
their interest to stop the intervention or retired the con-
sent. The intervention was registered in the medical
record at the primary care facility and the information

was registered as a part of the rutinary activities of the
health facilities and reported to the federal programs.
The data were anonymized, and no personal informa-
tion was registered for this study.

Demographic characteristics of the participants were
collected in terms of age, sex, degree of marginaliza-
tion, and type of area (urban or rural).

Play-based intervention

The panel of experts who designed the intervention
included pediatricians, pediatric neurologists, psychol-
ogists, and physiotherapists. The intervention con-
sisted of daily activities to be performed at home,
focusing on the five areas of development (fine motor,
gross motor, language, social, and knowledge). It com-
prises multiple components and emphasizes various
play-based activities, using eight pieces of didactic
materials to complement the planned activities. The
panel’s primary goal was to prioritize interaction and
play; therefore, the provided didactic materials were
considered secondary. It is important to mention that
the use of home or community-sourced materials (such
as toys, balls, small stones, or playdough) for play was
encouraged.

The prescription of the play-based intervention was
carried out by professional psychologists but was
divided into six sessions given monthly. Each session
was planned to be 1 h long. During the first session,
the materials were provided, and parents or caregivers
were invited to engage in play with their children and
collaboratively devise games or activities with them. At
the end of each session, parents/caregivers were asked
to carry out the learned activities at home daily, for at
least 5 min, on one or more occasions throughout the
day. At home, on completion of the activities prescribed,
parents/caregivers were instructed to write down each
of the activities performed.

The second to sixth sessions involved checking the
compliance of the activities prescribed in the previous
month by reviewing the records (in diaries or videos)
made by the parents/caregivers. Furthermore, the psy-
chologists asked the children to perform the activities
from the previous month to assess their progress.
Finally, a new activity was prescribed; thus, by the end
of all the sessions, a total of six different play-based
activities were assigned.

As an example, below we describe one of the activ-
ities that were prescribed to parents/caregivers. One
activity for children aged 2-3 years involved placing the
didactic materials on the floor, approximately 20 cm
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apart, and showing them how to walk around the mate-
rials. The child should also jump over each piece, and
then do it again, but after changing the position of the
pieces, on different occasions. The jumps could be
done with one or both feet. This exercise is focused
on gross motor skills. To promote other development
areas, children were invited to sing a song (language
skills) and clap at each step or tap their fingertips to
maintain the rhythm (fine motor skills). In addition,
they had to arrange the pieces on the floor, along with
other materials, to create a different path that could
be followed. Finally, they were instructed to put the
pieces away. If a child had sibling(s), they were invited
to include the sibling(s) so that the children could take
turns, and each one could design his or her own path
(social skills). Furthermore, they would identify or
name the objects that they were touching or stepping
on by color, shape, or other characteristics (knowledge
skills).

Outcome assessment

The effectiveness of the intervention was evaluated
by assessing child development with the EDI test?®.
The overall result of the EDI test is the sum of the
combination of data obtained from the five areas of
development, neurological axis, and alarm signs and
is categorized into three: green (normal or above),
yellow (developmental delay), and red (risk of delay)?®.
This test was applied by the same psychologists who
prescribed the intervention, on three occasions: initial
visit, at 3 and 6 months of follow-up. Before the start
of the study, the psychologists were standardized for
the application of the EDI test. It is worth mentioning
that all children included in the analysis, based on the
records of parents/caregivers, carried out the pre-
scribed daily activities on at least 28 days of each
month.

Statistical analysis

Qualitative data are presented as frequencies and
percentages, while quantitative data are presented as
median and quartiles since the distribution was not
normal. The McNemar test was used to compare pro-
portions before and after the intervention. p < 0.05 was
considered statistically significant. All analyses were
performed using the Statistical Package for the Social
Sciences statistical package version 30.0.

Initial sample n = 302

Excluided n = 26:

- Lost in follow up:

— n=15(5.0%)

- Lack of intermediate evaluation
n=11(3.6%)

Final sample for analysis: n = 276

Figure 1. Flow diagram of the participants that were
analyzed in this study.

ETHICAL ASPECTS

This study was part of the project HIM/2013/063,
which is related to aspects of improving developmen-
tal assessment at the first level of care. Consent was
obtained from the children’s parents or guardians who
had accepted to take part in the study. They were
informed that no financial compensation would be pro-
vided and that the resources would be provided at no
cost. All participants’ personal information was handled
confidentially.

Results

As shown in figure 1, the eligible population consisted
of 302 children, but 26 were excluded, resulting in a
total of 276 study participants aged 2-4 years.

Table 1 presents the descriptive statistics of the par-
ticipants. There was a higher proportion of boys (60.5%)
than girls (39.5%); by age, both at the beginning and
end the largest group were 3 years old (54% and
46.7%, respectively) although there were children that
during the study change to a different group age for the
EDI test, more than half lived in rural areas, and the
vast majority had a high level of marginalization (42%).

The results of the effectiveness of the play-based
intervention are presented in table 2. At baseline, in the
developmental assessment by EDI, most children had
some degree of impairment (n = 213, 77.2%), with a
similar proportion classified in the yellow and red cate-
gories. Only 63 children (22.8%) had a normal result
(green). When compared with the final assessment at
6 months, it was clearly observed that most children were
classified as green (n = 228, 82.6%). This difference in
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Table 1. Participants’ general characteristics

Sex
Female 109 39.5
Male 167 60.5
Age At the beginning At the end
2 years old 87 (31.5) 40 (14.5)
3 years old 149 (54) 129 (46.7)
4 years old 40 (14.5) 107 (38.8)
Rural 153 55.4
Urban 123 44.6
Attended all monthly 276 100
appointments
Attend to educational 97 35.1
service (preschool)

Level of marginalization
Very low 65 235
Low 38 13.8
Average 4 14.9
High 116 42.0
Very high 16 5.8

Table 2. EDI test results of the participants (n=276) at
baseline, intermediate (3 months) and final (6 months)

m Baseline (%) 3 months (%) Final (%)
Green 63 22.8 42 15.2 228 82.6

Yellow 110 399 173 62.7 19 6.9
Red 103 37.3 61 22.1 29 10.5

proportions before and after the intervention was sta-
tistically significant (p < 0.001).

As also shown in table 2, at 3 months, the number of
cases in the yellow category increased significantly, from
110 to 173. Interestingly, this increase was not only due
to a decrease in the number of patients classified in the
red category (which was expected if the intervention
improved the child’s development) but also because
21 patients initially classified in the green category had a
lower global score in the second assessment (as a new
subtest of EDI was administered according to the new age).

Figure 2 shows the individual changes in developmen-
tal assessment after the intervention, compared to the
initial classification. As can be seen, except for two chil-
dren, practically all participants who were initially classi-
fied as green remained in the same category at the end.
Among the 110 children classified as yellow, the vast
majority (95.5%) improved their development and moved
to the green category, although two remained in yellow
and three moved to red. Finally, in the group of 103
children classified as red in the baseline evaluation,

100%
90%
80%
70%
60%
50%
40%
0%
20%
10%

0% 2701 0.0% 1.8%
Greenn =63 Yellow n =110

Initial result

Subsequent result

Red n =103

Figure 2. Change in child development score (EDI test)
through provision of counseling and didactic materials.

76 (73.7%) improved, with most moving to green; how-
ever, it is noteworthy that 27 children (26.2%) maintained
the same classification.

Discussion

Child development is an ongoing process of change
in which increasingly complex levels of skills are
acquired by a child in different domains. This process
occurs through the interaction between the developing
child and their environment, specifically with the people
and objects that they encounter. This is why interven-
tions aimed at enhancing early childhood development
must encompass diverse environments?226.27,

For preschool children, play is one of the main activ-
ities that they engage daily. For this reason, the expert
panel developed a play-based intervention to promote
optimal development in children. This intervention was
not aimed solely at children but was designed to involve
parental participation.

According to Ackermann et al.?8, a play of good qual-
ity must have, among other characteristics, the process
which (a) not necessarily involve any product, (b) need
motivation, (c) it is about alternate possibilities, leading
to imagination, creativity, and innovation, (d) it is import-
ant to had some reflections about the sharing of feelings
and relationships, (e) take advantage of the previous
experiences, (f) help in real life activities, (g) could be
individual or in group, and (h) had an integrative mech-
anism that binds together all that we learn, know, feel,
and share. Those characteristics were taken in consid-
eration while planning the activities, and for that reason
the involvement of the family, the environmental mate-
rials and having an opportunity for feedback was a
crucial elements of this intervention.



A. Rizzoli-Cdérdoba et al. Play prescription for child development

To determine the effectiveness of this intervention, it
was deemed important to include children with some
degree of neurodevelopmental impairment when plan-
ning this study. Therefore, as shown in the results, the
proportion of children classified as green, yellow, and
red is approximately similar, since the children were
selected through a convenience sampling process. This
point needs to be addressed because, in middle- and
low-income countries, the prevalence of developmental
disorders has been reported to be over 40%"°; in this
study, 70% of the participants had some developmental
delay, this figure should not be interpreted as the real
prevalence of this type of condition.

According to ENSANUT 2022, national wide related to
children < 5 years old, only 27.1% of children had at least
one developmental screening. From those children whose
mothers knew the result 96.3% has normal result, 1.8%
mild risk of delay and 1.9% high risk of delay the pri-
mary caregivers 59.4% and 57.3% received counseling
at health children visit in primary care about play and
physical activity or early stimulation, respectively™. It
reinforces not only the importance of conducting child
development evaluation but also to increase the aware-
ness of play as a crucial element for promoting ade-
quate development.

The results obtained from the study suggest that a
play-based intervention appears to be effective not only
in improving neurodevelopment but also in maintaining
its normal level. These findings are consistent with those
of the literature, which demonstrates that play fosters the
development of executive functions and strengthens the
relationship between parents and children'+21,

Although most participants improved, it is worth not-
ing that 27 of the 103 children who were in the red at
baseline remained in this category until the end of fol-
low-up. It is likely that these participants did not improve
due to underlying causes, such as intellectual disability,
or a specific language development disorder. These
organic factors are not amenable to modification by the
study intervention. These participants were contacted
in a timely manner for further diagnosis and treatment.
As is specified in the Mexican normativity, all the
children with red result, abnormal neurological exam-
ination, and alarm signs should be referred as soon as
identified for further attention, and the activities con-
ducted in this study could be complimentary but not
exclude that mandatory action.

Another aspect to comment on is that in the 3-month
evaluation, the number of cases classified as yellow
increased. This increase was partly due to approxi-
mately 30% of those classified as green at baseline

moving to the yellow category. When reviewing each of
these cases, we noticed that the score dropped because
the EDI was used for different age groups in the first
and second assessments. Therefore, the second score
does not reflect a delay. As shown in the results, by the
third assessment, practically all were classified as nor-
mal, using the same EDI. This is important because the
intervention shows better results when lengths 6 months
and the intermediate results should be evaluated with
caution.

Despite the encouraging results, we must consider
the study’s limitations. The study design was not a ran-
domized clinical trial, so it cannot be assured that the
increase in the EDI score was due only to the effect of
the intervention, since there was no control group. Another
limitation that has already been mentioned is that the
case selection process was biased, so the findings
cannot be extrapolated to the entire population. In addi-
tion, the EDI was administered by the same psycholo-
gists who provided the intervention; ideally, a different
person (blinded) should have conducted the evaluation.
All the above suggests the need for more studies with
better design to determine the true effect of this inter-
vention. Likewise, it would be important to identify
which domains of development are improved specifi-
cally, beyond the global evaluation.

Conclusion

The results of this study confirm that a play-based
intervention seems to be effective in promoting child
development and that these strategies should involve
parents in the dynamics of care and promotion of good
health. In the future, it is important to conduct studies
to adequately assess its efficacy.
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