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ABSTRACT

Stunting is a nutritional problem worldwide, particularly affecting children in the last decade. Its implications on
children’s health are critical and far-reaching, resulting in notable negative effects both in the short and long term.
Some of the identified consequences of stunting include impaired cognitive and motor development in children. In-
vestigations on the cognitive effects have been widely conducted, but information regarding its impact on fine motor
development is relatively scarce. Therefore, this aims to investigate the effects of stunting on fine motor development
in children. This study employed a literature review method and articles relevant to the theme were selected from
electronic databases such as Pubmed, Science Direct, Google Scholar, and Sagepub, covering the period from 2018
to 2023. The PRISMA method was utilized for analyzing literature studies. Results: Among the total of 233 selected
articles, 19 were thoroughly reviewed, and only 8 were finally analyzed. The results from all the reviewed articles
indicated that stunting was associated with a decline in fine motor development. Stunting was found to be associated

with a decrease in fine motor development in children.
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INTRODUCTION

One of the persisting global concerns regarding children
nutrition in the last decade is stunting (1, 2). As per
the World Health Organization (WHO) Child Growth
Standards, a person is considered to be of normal height
and length if their Z-score is less than 2 SD from the
mean (3). Poor linear growth in children stems from the
cumulative impact of various factors, including poor
nutrition, as well as the health conditions before and
after birth (4).

Stunting in children is a growth and developmental
disorder attributed to poor nutrition, recurrent infections,
and inadequate psychosocial stimulation. This condition
not only slows down a person’s linear growth, but it also
has substantial ramifications for the entire development
of children, including lower levels of cognitive and

educational achievement, which can have long-lasting
effects on a country’s economic and social well-being
(5).

Inadequate nutritional intake due to insufficient energy
and protein in early childhood can hinder the structural
and functional development of the brain, affecting the
cognitive and motor functions of the child. The impact of
early developmental delays on cognitive deficits might
persist in life and be passed down through generations
(6-8).

Fine motor skills in stunted children are significantly
diminished compared to those with normal growth.
Motor development is divided into two categories
namely gross and fine motor skills. Gross motor skills
involve movements controlled by large muscles, such as
those in the arms and legs, while fine motor skills rely on
movements controlled by small muscles (9).

Investigations on the cognitive effects have been widely
conducted, but information regarding its impact on fine
motor development is relatively scarce. Therefore, this
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aims to investigate the effects of stunting on fine motor
development in children.

METHODOLOGY

Study design, setting, and samples

This study used a literature review method, and articles
relevant to the theme were selected from 2018 to 2023.
The inclusion criteria for the studies included articles
with full text, written in English, with cross-sectional,
cohort, or case-control designs, as well as accessible for
free. Meanwhile, the exclusion criteria were abstract-
only articles, conference papers, chapters, editorials,
theses, and dissertations, as well as articles that were
not openly accessible.

Measurement and data collection

The data source for this study included articles found
in electronic databases namely Pubmed, Science Direct,
Google Scholar, and Sagepub. The search for articles
was performed using the following keywords in each
database: “Stunting,” “Children Development,” and
“Fine Motor Development.”

Data analysis

This study used the Preferred Reporting Items for
Systematic Review and Meta-analyses Statement
(PRISMA) method to follow the correct steps or protocol,
as shown in Figure 1.

Table I: Result of article analysis

in the databases
(n=233)

1

Records after duplicates removed
(m="71)

Articles identified by searching J

Identification

Excluding after reading of

Excluding after reading of
title (n = 95)
abstract (n = 48)

by Inclusion criteria (n=11)

Eligibilitv

Full-text articles excluded J

Articles included in review
@n=8)

Figure 1: Selection process of studies based on PRISMA

RESULTS

Based on the search strategy and selection criteria
applied, among the total 233 selected articles, 19 were
thoroughly reviewed, and only 8 were finally analyzed.
The selection process for this study is presented in Figure
1.

Based on Table |, 7 studies utilized a cross-sectional
design, and 1 used a cohort design. A total of 3 studies
were from Ethiopia, 3 from Indonesia, 1 from Bangladesh,
and 1 from Madagascar. Among the 8 analyzed articles,
stunting was found to be associated with a decline in
fine motor development.

Result

No  Author/Year Loc- Met- Population
ation hod

1. Workie S Ethi- Cross-  Children  between the
B etal opia secti-  ages of 12 and 59 months
(2020) onal who are accompanied by

their mothers or carers

2. Must- Ethi- Cross-  Children aged 1 to 3 years
akim opia secti-
R.D onal
etal (2022)

3. Meylia, Kiki Indo- Cross-  Children under 5 years
Nur et nesia secti-
al (2020) onal

4. Nabhar, Bangl- Coh-  Children aged 6-24
Baitun adesh ort months
(2020)

5. Rakoto- Madag-  Cross- Mothers and  11-13
manana, askar secti- months children
Hasina onal
et al (2023)

6.  Oumer, Ethiopia  Cross-  Mother—child (12-59
Abdu (2022) secti- months)

onal

A total of 34.1% of the individuals included in the study exhibited
stunting, whereas 6.9% and 11.9% were classified as underweight
and thin, respectively. The variables of weight-for-age (WAZ)
and height-for-age shown a favorable connection with all five
developmental domains, encompassing fine motor development.

There was an observed correlation between stunting and probable
developmental delays among children between the ages of 1 and
3 years. Children with stunted growth were seen to exhibit an
elevated likelihood of encountering delays in motor development,
encompassing both gross and fine motor abilities.

Stunting was related to fine motor development and social
independence, but not gross motor skills.

Stunted children had significantly lower early childhood development
scores than their non-stunted counterparts on the cognitive, motoric,
language, and social-emotional.

This study revealed a significantly elevated prevalence of stunting.
There was a significant correlation observed between the scores of
fine motor skills, cognitive abilities, and receptive and expressive
language skills.

149 children experienced developmental delays. 10.1% experienced
delays in fine motor skills.

CONTINUE
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Table I: Result of article analysis (CONT.)

Result

The evaluation of fine motor skills was conducted as a component
of the Bayley-lll motor domain assessment. The study revealed that
individuals in the stunting group exhibited lower percentile scores in
the motor domain as compared to individuals in the malnourished
group who had normal stature.

A total of 22% of toddlers were identified as experiencing stunting,
while 6.8% of toddlers exhibited questionable development in
terms of gross motor abilities, and 36.1% showed questionable
development in terms of fine motor skills (specifically, they failed to
perform the test).

No  Author/Year Loc- Met- Population
ation hod

7. Hand- Indo- Cross- Infants  and  toddlers
ryastuti, nesia secti-  ranging from one month
Setyo onal to three years of age
(2022)

8. Nur, Indo- Cross-  Children  age  36-59
Astuti nesia secti-  Months
(2022) onal

DISCUSSION

The problem of malnutrition, including stunting,
remains a major public health concern, specifically
in developing countries, and is a fundamental cause
of nearly half of global children’s deaths (10). This
condition affects children development from the early
stages of conception. Therefore, maternal nutrition
during pregnancy and after birth are crucial determinants
of growth (11).

This literature review identified ten articles related
to the effects of stunting on children development. A
study conducted in Ethiopia in 2020 assessed children
development using the Ages and Stages Questionnaire
(ASQ-3) third edition for mental development. The
questionnaire comprised five distinct subscales,
specifically communication, gross motor skills, fine
motor skills, problem-solving abilities, and personal-
social development. The findings indicated that
34.1% of the individuals exhibited stunting, whereas
6.9% and 11.9% were classified as underweight and
thin, respectively. There was a favorable correlation
observed between weight-for-age (WAZ) and height-
for-age with all five developmental domains, including
communication, gross motor skills, fine motor skills,
personal-social development, and problem-solving
abilities (12).

In 2022, an investigation was carried out in Ethiopia,
wherein the Denver Developmental Screening Test
(DDST-1I) was employed to assess the domains of fine
motor, gross motor, and personal-social development.
Thefindings ofthe study indicated asignificant correlation
between stunting and probable developmental delays
among children within the age range of 1 to 3 years.
Children with stunted growth exhibit an increased
susceptibility to encountering delays in their motor
development, encompassing both gross and fine motor
abilities (13).

A study conducted in Indonesia in 2020 found a positive
association between stunting and the development of
fine motor abilities and social independence. However,
no significant correlation was observed between stunting
and gross motor skills. The assessment of fine and gross

motor abilities, along with the development of social
independence, was conducted using the Pre-Screening
Development Questionnaire (KPSP) criteria.  This
questionnaire, produced by the Indonesian Ministry of
Health, was administered to each age group. Fine motor
abilities encompass several aspects of movement that
necessitate the utilization of certain bodily components
characterized by refined muscle control and precise
synchronization. These activities include but are not
limited to holding objects, pinching with fingers, and
engaging in writing tasks (14).

Fine motor activities encompass the capacity to execute
accurate, effective, and adaptable movements utilizing
the intricate musculature of the fingers, toes, lips, and
tongue, in conjunction with coordinated eye-hand
dexterity. Stunted children experience disruptions in fine
motor development, which in turn affects their cognitive
levels compared to those without growth restrictions.
This poor development can impact attention, working
memory, learning, and the ability to manipulate objects
for children later in life (15).

Motor skills are crucial for children to comprehend
objects and perform well-coordinated movements.
These skills include drawing lines, throwing, and picking
up small objects. Gross and fine motor development
is greatly influenced by the brain (16). The observed
low motor abilities in stunted children stemmed from
the inhibition of the brain’s nervous system maturation
process, culminating in reduced muscle mechanical
abilities. The more mature the development of the
brain’s nervous system for regulating muscles, the better
the competency and motor skills of children (16).

A newborn baby has about a hundred billion brain
cells, and the maturation, as well as the formation of
neural connections, occurs gradually from birth to
early childhood (17). The maternal micronutrient level
during pregnancy and the subsequent micronutrient
status of children after delivery have a direct influence
on brain development and cognitive growth (18). There
is evidence suggesting a correlation between acute
malnutrition in children at the age of one year and
delays in the development of gross motor skills, fine
motor skills, social skills, and linguistic interaction (19).
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The development of the brain occurs during both the
prenatal and postnatal periods, significantly influencing
motor issues in children. The occurrence of thyroid
hormone shortage in the initial stages of pregnancy has
been found to be associated with delayed development
of gross motor abilities. Conversely, when such
insufficiency manifests in the later stages of pregnancy,
there is an increased likelihood of experiencing delays
in fine motor skills (14).

When a child receives sufficient nutrition from
conception to infancy, it forms the foundation for
lifelong brain function. Well-nourished children are also
more capable of interacting with caregivers and their
environment, providing the necessary experiences for
optimal brain development. Nevertheless, children who
experience undernutrition are at a heightened risk of not
attaining their full cognitive, motor, and socioemotional
developmental capacities (20).

Stunting, which negatively affects the fine motor skills
of children, can be caused by inadequate micronutrient
intake. Poor cognitive and motor development in stunted
children limits their economic productivity in the future.
Therefore, it is crucial to integrate regular monitoring of
motor development with growth monitoring to inform
nutrition interventions that can support optimal brain
development. Effective early childhood care methods
have the potential to alleviate the adverse consequences
of stunting on the development of children, thereby
safeguarding motor development from being affected
(21).

CONCLUSION

Based on a comprehensive analysis of many scholarly
studies, it was shown that stunting had a significant
correlation with diminished cognitive development,
fine and gross motor skills, linguistic proficiency, and
socioemotional development.
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