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ABSTRACT

Stunting is a growth and development disorder due to a long-term lack of nutrients, characterized by a height of less
than two standard deviations. The resulting impact results in impaired cognitive development in children, and the
long term, it will reduce learning achievement and decrease productivity in the future. Puzzle games for children can
stimulate creativity, children’s interaction with the environment and language skills, and children’s concentration.
Puzzle games are suitable media for stunting children to improve cognitive abilities. This literature review aims to
explore the literature on interactive media therapy to puzzle the cognitive development abilities of preschool-age
stunting children. The method used in this research is a literature review taken from international and national
journals over five years (2018-2023). Journal search sources through several databases, namely PubMed, Scopus,
Science Direct, USR, and Google Scholar, found ten journals reviewed. Inclusion criteria included articles in English,
quantitative and qualitative research approaches, and interactive media related to puzzles, cognitive abilities, stunt-
ing, and preschool children. The exclusion criteria are articles in the form of comments, protocols, double publica-
tions, or variables that do not match the keywords.The results of the study showed that educational games increased
the abilities of stunted children to distinguish shapes and colors, simple count, and express what was learned with
language. Educational games stimulate stunted children to explore within the limits of their brain abilities and can
even show cognitive abilities that are not much different from those of children with stunting who receive special
attention from their families.The study’s conclusion shows that educational games, stimulus, and nutrition improve
stunted children’s cognitive abilities and learning achievements. This study suggests that educational games should
be given to stunted children in addition to providing nutrition and other stimulation.
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percent or 144.0 million children under 5 in 2019.
From these data, more than half (54%) of children who
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INTRODUCTION

Stunting is a growth and development disorder caused
by a long-term lack of nutrients, which is characterized
by less height compared to children of the same age
and sex and less than the standard deviation (1).
Stunting disrupts cognitive development in preschool
children (2). Long-term stunting in children aged five
years with impaired cognitive development will reduce
learning achievement and productivity in daily life (3).
The cognitive ability of preschool-age children is an
important aspect that influences aspects of intelligence
to determine quality in the future (4). Therefore, therapy
is needed to improve the cognitive abilities of stunting
children at preschool age.

Based on global data, stunting has affected around 21.3

are stunted under the age of 5 live in Asia, and two in
five (40%) live in Africa. On the African continent, the
incidence of stunting in the central and western states
has reached a very high level of 31.5% and 34.5%
while at high levels, namely 29% and 27.7% in the
southern and western states and a moderate level of
17.6% for the northern states. The African continent is
the only continent that has experienced an increase in
the incidence of stunting compared to other continents,
from 49.7 million to 57.5 million (5).

Stunted nutrition in children is caused by maternal
malnutrition during pregnancy, intrauterine malnutrition,
lack of complementary foods, and impaired absorption
of nutrients (2). Stunting has an effect on individuals both
in the short and long term. Stunting affects the growth
and development of children, which will be disrupted
so that intelligence, physical, mental, cognitive, and
psychosocial are not optimal (6). In addition, children
with stunting will easily contract degenerative diseases
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and have a higher risk of death than normal children. In
the long term, stunting in stunted children with impaired
cognitive development reduces learning achievement
and decreases productivity in daily life (3). This has
an impact on the aspect of intelligence to determine
quality in the future (4). If this condition is left without
intervention in preschool, stunting children will disrupt
the learning process and future life.

Preschool-age children need stimulation to help improve
and develop cognitive function effectively through play.
The Puzzle is an interactive media game with patience
and perseverance in compiling and collecting pieces
of images that are effective in improving the cognitive
abilities of preschool children (7). Therefore, this study
aims to determine the effectiveness of interactive media
therapy in solving puzzles on the cognitive development
abilities of preschool-age stunting children.

METHODOLOGY

This systematic review study used the 2020 Preferred
Reporting Items for Systematic Review and Meta-
Analysis (PRISMA) guidelines. The method used in this
research is a literature review taken from international
and national journals for five years (2018-2023). Journal
search sources through several databases, namely
PubMed, Scopus, Science Direct, USR, and Google
Scholar, found ten reviewed journals. Inclusion criteria
included articles in English, quantitative and qualitative
research approaches, and interactive media related to
puzzles, cognitive abilities, stunting, and preschool
children. The exclusion criteria are articles in the form of
comments, protocols, double publications, or variables
that do not match the keywords.

Table I: Study finding

Author and
No vyear of publi- Participants  Method Outcomes
cation
1. Pratiwietal.,, Preschool Quasi-ex-  Positive changes
(2020) children perimen-  on a cognitive
tal study level
2. Keungetal.  Preschool Quasi-ex-  Enhancement of
(2022) children perimen-  cognitive and
tal study language devel-
opment
3. Oktaviyani & Preschool Quasi-ex-  Enhancement of
Suri, (2019) children perimen-  cognitive and
tal study language devel-
opment
4. Panzilionet  Preschool Ran- Improvement of
al., (2020) children domized  cognitive and
controlled  motoric skill
trial
5. Safiraetal, Preschool Quasi-ex-  Improvement of
(2022) children perimen-  cognitive and
tal study motoric skill
CONTINUE

Table I: Study finding (CONT.)

Author and
No vyear of publi- Participants  Method Outcomes
cation
6.  Zain, (2023)  Preschool Quasi-ex-  Positive changes
children perimen-  on a cognitive
tal study  level
7. Nabighoh, Preschool Ran- Improvement of
(2022) children domized  cognitive level
controlled
trial
8.  Nurjnnahet  Preschool Ran- Improvement of
al., (2023) children domized  cognitive level
controlled
trial
9.  Mulyana & Preschool Quasi-ex-  Cognitive de-
Nurcahyani,  children perimen-  velopment from
(2022) tal study puzzle playing
method
10. Tyas & Netra, Preschool Quasi-ex-  Cognitive de-
(2022) children perimen-  velopment from
tal study ~ number puzzle
games
RESULTS

Studies identified by searches of the Scopus, PubMed,
CINAHL, and SAGE online library databases were
added to the Mendeley Desktop library and removed
their duplicates before screening in the first stage. In
the second phase, all studies were screened based on
reading the title, and those that did not report preventive
interventions were excluded. In the third phase, notes
were deleted after reading the abstract and finding that
the study did not report on preventive interventions. The
fourth phase consists of a full-text review and inclusion
of peer-reviewed articles published in journals only and
the exclusion of non-peer-reviewed articles, reports, case
studies, theses/dissertations, books, and policy briefs for
systematic reviews. In the fifth phase, a summary of the
selected studies is recorded. Details of the process of
selecting articles for analysis are shown in Figure 1.
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Figure 1: Summary of the methodology
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DISCUSSION

Preschool children are highly vulnerable to poor
nutrition and diseases. Chronic malnutrition, marked by
stunting, has been shown to interfere with poor cognitive
function in different studies (3).

Stunting is still a nutritional problem in children in
Indonesia and worldwide (17). Stunting is a condition
of failure in child growth and development due to a
long-term lack of nutrients, characterized by less height
than children of the same age and sex and less than
the standard deviation (1). Stunting is caused by many
factors, including basic, intermediate, and proximal
factors (18). The basic factors that cause stunting
are economic factors and the mother’s education.
Intermediate factors causing stunting are the number
of family members, the mother’s height, age, and the
mother’s number of children. The proximal factors that
cause stunting are exclusive breastfeeding, the child’s
age, and LBW. Stunting has an effect on individuals both
in the short and long term (2).

Stunting affects the growth and development of children,
which will be disrupted so that intelligence, physical,
mental, cognitive, and psychosocial, is not optimal (6).
In addition, children with stunting will easily contract
degenerative diseases and have a higher risk of death
than normal children. In the long term, stunting in stunted
children with impaired cognitive development reduces
learning achievement and decreases productivity in daily
life (3). This has an impact on the aspect of intelligence
to determine quality in the future. If this condition is left
without intervention in preschool stunting children, it
will disrupt the learning process and future life (4).

Stunting hurts children, especially in their cognitive
development. Stunting has an impact on children’s
brain development, so in preschool children, there can
be a decrease in 1Q scores. According to research from
Indah et al. (2019), there are differences in 1Q scores in
children with stunting and normal children. Furthermore,
according to research from Venables & Raine (2016), It
was found that there was a decrease in cognitive abilities
in children with malnutrition. This decrease in cognitive
abilities can have long-term and long-term impacts, so
interventions are needed to improve cognitive abilities
in preschool children.

The development of preschool children is early
childhood development (PAUD) aged 0-8 years with the
preparatory stage of physical, social, and mechanical
progress. Therefore, preschoolers need a stimulus
to increase their growth and development (21). The
cognitive growth of preschoolers can be enhanced
through game-based problem-solving exercises with
devices that contain educational components or
qualities. Rita’s research proves that playing puzzles
improves children’s cognitive abilities in preschool

development. This happens because puzzles provide
a game medium for solving problems by patiently and
diligently assembling pieces of pictures or numbers (7).
Puzzle play therapy is one of the interactive therapy
media for children to strengthen and stimulate children’s
muscles (22). The Puzzle is an interactive medium that
arranges pieces of images into a single unit that has
a glowing shape. Apart from that, puzzles can also
take the form of a game that includes pairing random
numbers (23). Puzzles require patience and persistence
in arranging pieces of pictures or numbers. In general,
puzzles are composed of thin pieces of paper consisting
of 2-3 sheets or even 4-6 sheets made of wood or
cardboard (7).

Puzzles are playing media that have the benefit of
improving cognitive skills related to learning abilities
and problem-solving (7). Puzzles provide riddles by
assembling pictures into a whole to improve children’s
ability to solve problems. Puzzle games for children
have an impact on improving the short-term memory
system (23). By playing puzzles, children can train the
accuracy and coordination of the child’s eye and hand
movements. In addition, puzzles can also improve fine
motor skills in preschool-aged children (22).

Puzzle games can affect cognitive intelligence in
preschool-age children. In line with research by
Oktaviyani & Suri (2019) on 30 respondents of
preschool-age children, there is an influence between
puzzle games and cognitive development in preschool
children. Puzzle games also facilitate children to
maximize the function of the right brain and left brain.
According to research from Panzilion et al. (2020), Brain
teasers and puzzle interventions affect the development
of fine and gross motor skills in preschool children
because these two interventions can coordinate hand
and foot movements and train balance between motor
and eye so that children are trained and develop
properly. This development is very positive for children
with developmental delays such as stunting.

Puzzle games can improve cognitive development in
preschool children because by playing with puzzles,
children will think about solving a problem and think of
putting together a puzzle according to a complete form
by using it. Furthermore, in line with research from Tyas
& Netra (2022), playing puzzles for children improves
cognitive skills related to skills for learning and solving
problems. Playing activities using interactive media
(puzzles) will collaborate work between hands and eyes
so that children can understand and have expertise in
exploring various things.

CONCLUSION
Stunting harms children’s cognitive development,

leading to a decrease in 1Q scores and cognitive
abilities. Puzzle games can affect cognitive intelligence
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in preschool-age children, as they facilitate children
to maximize the function of the right and left brains.
Brain teasers and puzzle interventions can also affect
the development of preschool children’s fine and gross
motor skills. Puzzle games can also improve cognitive
skills for learning and solving problems.

RECOMMENDATION

For health services
Health services should improve intervention to enhance
preschool children’s cognitive ability with stunting.

For educational institutions

Researchers hope this research can be a reference for
students, especially nursing students, to conduct further
research, especially in the health sector.

For the community

Hopefully, this research can become a source of
information and knowledge for the community,
especially families with preschool children.

For the researchers

The researchers hope that the research will add to the
knowledge of researchers regarding the evaluation of
the use of puzzle games to improve cognitive ability for
preschool children with stunting.
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