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ABSTRACT

Children with balanced nutritional needs and intake will have good
nutritional status, and vice versa; inadequate nutritional intake will
affect children's growth and development. This study aims to determine
the relationship between nutritional status and the development of
children age 0-24 months in the Working Area of the Cimahi Selatan
Health Center in a cross-sectional way. Data on nutritional status were
measured using a baby scale for body weight and a length board for body
length. At the same time, children's development was assessed using the
DDST Il form, which consisted of four aspects of development: gross
motor, fine motor, language, and personal social. There are 30 subjects
in this research selected using consecutive sampling techniques. From

the results of the study, it was found that disorders of gross motor
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development (60.00%), language (100.00%), and personal social
(100.00%) were dominant in the 12-24 month age group. In comparison,
disorders of fine motor development (33.30%) were found to be equally
average in each age group. The results of the analysis showed that there
was a significant relationship between aspects of gross motor
development (p=0.031), fine motor (p=0.010), language (p=0.045), and
personal social (p=0.012) with wasted nutritional status in children 0-24
months in the Cimahi Selatan Health Center Work Area, so it can be
concluded that children with wasted nutritional status have a greater risk
of experiencing developmental disorders. This result is in line with the
theory that inadequate nutritional intake will affect the development
process of brain maturity, resulting in a decline in brain function and

various delays in child development.

Keywords: child development; DDST II; poor nutritional status

(wasted)

ABSTRAK

Anak dengan kebutuhan dan asupan gizi seimbang akan memiliki status
gizi baik, begitu pun sebaliknya, asupan gizi tidak adekuat akan
memengaruhi pertumbuhan dan perkembangan anak. Penelitian ini
bertujuan untuk mengetahui hubungan status gizi dengan
perkembangan balita umur 0-24 bulan di Wilayah Kerja Puskesmas
Cimahi Selatan secara cross sectional. Data status gizi diukur
menggunakan baby scale untuk berat badan dan length board untuk
panjang badan, sedangkan perkembangan anak dinilai menggunakan
formulir DDST Il yang terdiri dari empat aspek perkembangan yaitu
motorik kasar, motorik halus, bahasa, dan personal sosial. Subjek
penelitian diambil sebanyak 30 sampel dengan teknik consecutive
sampling. Dari hasil penelitian didapatkan bahwa gangguan
perkembangan motorik kasar (60.00%), bahasa (100.00%), dan
personal sosial (100.00%) dominan pada kelompok umur 12-24 bulan,

sedangkan gangguan perkembangan motorik halus (33.30%)
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didapatkan sama rata pada setiap kelompok umur. Hasil analisis
menunjukkan bahwa terdapat hubungan bermakna antara aspek
perkembangan motorik kasar (p=0.031), motorik halus (p=0.010),
bahasa (p=0.045), dan personal sosial (p=0.012) dengan status gizi
kurang (wasted) pada balita 0-24 bulan di Wilayah Kerja Puskesmas
Cimahi Selatan, sehingga dapat disimpulkan bahwa anak dengan status
gizi kurang memiliki risiko lebih besar mengalami gangguan
perkembangan. Hasil ini sejalan dengan teori bahwa asupan gizi tidak
adekuat akan memengaruhi proses perkembangan kematangan otak
sehingga terjadi penurunan fungsional otak yang mengakibatkan

terjadinya berbagai keterlambatan perkembangan anak.

Kata kunci: DDST IlI; perkembangan anak; status gizi kurang

INTRODUCTION

Although Indonesia experienced a
decrease in the prevalence of undernutrition
among children under the age of five
(known as 'Balita’) from 17.83% in 2016 to
17.70% in 2017, undernutrition remains a
severe issue in Indonesia year after year.!
The 2021 Indonesian Nutrition Status Study
(SSGI) shows a prevalence of stunted at
20.8%, underweight at 13.6%, and wasted
at 7.8%.2 Cimahi is one of the cities with a
high prevalence of undernutrition cases,
with the highest prevalence of wasting
found at the Cimahi Selatan Community
Health Center at 4.92%. The prevalence of
stunting is 5.64%, and underweight is

7.11%.% The evaluation of nutritional status
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can be done by comparing the weight and
height assessment results with the child's
anthropometric standards.* The growth
chart used to determine nutritional status
based on weight-for-length or weight-for-
height index in children under five years old
is the WHO 2006 growth chart. The WHO
2006 chart is preferred for assessing the
nutritional status of children aged 0-5 years
because its methodology is superior to the
CDC 2000 chart.’ The best anthropometric
measurement indicator is the weight-for-
height or weight-for-length index because it
can provide a more specific and sensitive
result of nutritional status.®

Adequate intake of essential

nutrients in terms of quality and quantity
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from an early age is one of the factors that
influences child growth and development,
especially in the age range of 0-24 months.’
pregnancy up to the age of 24 months is
critical for child development; during this
period, 80% of the brain is formed and
develops faster than at any other time.
Therefore, all aspects of development occur
rapidly during this period and provide the
foundation for further development. Hence,
the quality of human resources in the future
will decrease if any deviation, no matter
how small, is not detected and addressed
correctly.® Monitoring child development
can be done through screening using the
Denver Developmental Screening Test
(DDST) Il test; Denver 1l is widely used
because it is easy to do, has high validity,
and has been recognized worldwide.®
Developmental delays in children
often occur, especially in children who live
in slums. The prevalence of developmental
delay cases in the United States is reported
to be between 12-16%, while in Indonesia,
it reaches 13-18%.%° The high number of
cases of developmental delay in children
has led researchers to study the factors that
affect development, including nutritional
status. A study by Oumer et al. in Southwest
Ethiopia showed that out of 41 children with
malnutrition, 19 had normal development,
and 22 had developmental delays,

specifically delays in gross motor (17.2%),
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communication (16.8%), problem-solving
(13.4%), personal-social (10.8%), and fine
motor (10.1%) skills.!* Another study by
Husin et al. showed that wasting is 3.5 times
more likely to result in developmental
delay.? This study aims to analyze the
relationship between nutritional status and
the development of children aged 0-24
months in Cimahi Selatan Public Health

Center.

METHOD

This research was conducted at the
Posyandu in Cimahi Selatan Working Area
from November to December 2022. The
sampling method in this study used a
multistage random sampling technique,
where samples that met the study criteria
were selected in two stages. In the first
stage, one Posyandu in the working area of
Cimahi Selatan Public Health Center was
selected using cluster random sampling.
Then, in the second stage, children as
research subjects were determined using a
non-probability sampling technique with
the consecutive sampling method.

The research data is primary data
obtained from 30 research subjects, and
there are children aged 0-24 months at
Posyandu in the Cimahi Selatan Working
Area who meet the study inclusion and
exclusion criteria. The inclusion criteria in

this study were children aged 0-24 months
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registered at the Posyandu and
accompanied directly by their mothers, who
had permitted their children to participate
after obtaining informed consent. Exclusion
criteria in this study were children with
abnormalities,

congenital physical

disabilities, hormonal disorders
(hypothyroidism and Growth Hormone
Deficiency (GHD)), history of head trauma
during childbirth, history of low birth
weight babies (LBW), history of premature
birth, history of asphyxia, and children with
excess nutritional status (obesity) and
children with severely wasted nutritional
status.

The independent variable studied
in this study was nutritional status. In
contrast, the dependent variable studied was
child development, which consisted of four
aspects: gross motor, fine motor, language,
and personal social in children aged 0-24
months. The nutritional status data was
obtained through anthropometric
measurements using a baby scale and length
board, while the child development data
was obtained using the Denver Il form. The
results of nutritional status measurements
based on weight-for-length/height were

divided into undernourished (wasted) and

well-nourished (normal). In contrast, the
child development data was divided into
normal, abnormal, and suspect in each
aspect. The data collected, analyzed, and
processed is computerized with the SPSS 25
program. The chi-square test shows the
relationship between nutritional status and
child development. This study has obtained
ethical approval from the Faculty of
Medicine Ethics Committee, Universitas
Jenderal Achmad Yani, with Number
072/UM1.10/2022, issued on October 28,
2022.

RESULT
Characteristics of respondents based on
nutritional status and age

From 30 respondents who were
divided into three age groups, children with
wasted nutritional status were only found in
the age group 12-24 months and 7-11
months; there were three people each
(50%), while in the age group 0-6 months
there were no children with wasted
nutritional status at all. Most children with
normal nutritional status were found in the
age group of 12-24 months; there are 15
people (62.5%) (Table 1).

Table 1. Distribution of frequency characteristics of respondents based on nutritional status and

age

Age (months)

Nutritional status

Total

7-11 12-24
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n % n % n % n %
Wasted 0 0 3 50 3 50 6 100
Normal 3 12.5 6 25 15 62.5 24 100
Total 3 10 9 30 18 60 30 100

Gross motor development

The distribution of gross motor
development in children aged 0-24 months
in the working area of Cimahi Selatan
Health Center shows that the majority of
children with normal gross motor
development are aged 12-24 months, with a
total of 14 children (63.6%), while children
with abnormal gross motor skills are mostly
found at the age of 12-24 months, which is
three children (60%). The majority of
children with suspected gross motor
development are aged 0-6 months, with a
total of 2 children (66.7%) and one child

(33.3%) aged 12-24 months (Table 2).

Fine motor development

Most  normal  fine  motor
development was found in children aged
12-24 months with 16 children (61.5%),
while abnormal fine motor development
was found in each age group with one child
in each group (33,3% each). Children with
suspected delicate motor development
problems were only found in 12-24 months,

with one child (100%) (Table 2).

Language development

This study's results indicate that
most children with normal language
development were 12-24 months, with 14
children (56%). Children with abnormal
language development were only found in
the age group of 12-24 months, with two
children (100%). Most children with
suspected language development were 12-
24 months, with two children (66.7%)

(Table 2).

Personal social development

Most  children  with  normal
personal social development were aged 12-
24 months, with 15 children (57.7%). The
same thing can be seen in children with
abnormal personal-social growth, which
shows the majority in the 12-24 months age
group, with two children (100%). In
children with suspected personal-social
development, there were a total of one child
(50%) aged 7-11 months and one child

(50%) aged 12-24 months (Tabel 2).

Table 2. Frequency distribution of child development

Age (months)

Total

Variable 0-6

7-11

12-24

n % N

% n % n %
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Gross motor

Normal 1 4.5 7 31.8 14 63.6 22 100
Abnormal 0 0 2 40 3 60 5 100
Suspect 2 66.7 0 0 1 333 3 100
Fine motor

Normal 2 7.7 8 30.8 16 61.5 26 100
Abnormal 1 333 1 333 1 333 3 100
Suspect 0 0 0 0 1 100 1 0
Language

Normal 3 12 8 32 14 56 25 100
Abnormal 0 0 0 0 2 100 2 100
Suspect 0 0 1 333 2 66.7 3 100
Personal social

Normal 3 11.5 8 30.8 15 57.7 26 100
Abnormal 0 0 0 0 2 100 2 100
Suspect 0 0 1 50 1 50 2 100
Relationship between nutritional status with wasted nutritional status have

and gross motor development
Most  subjects with  normal
nutritional status have normal gross motor

development (83.3%), while most subjects

abnormal gross motor development (50%).
The results of the Chi-Square test analysis
indicate a significant relationship with a p-
value of 0.031 (Table 3).

Table 3. Relationship between nutritional status and gross motor development

Gross motor development

Nutritional status Normal Abnormal Suspect Total p
n % n % n % n %
Wasted 2 33.3 3 50 1 16.7 6 100 0.031
Normal 20 83.3 2 8.3 2 8.3 24 100
Total 22 73.3 5 16.7 3 10 30 100

Description: p<0.05; there is a significant relationship

Relationship between nutritional status
and fine motoric development

The results indicate that most
subjects with normal (95.8%) and wasted
(50%) nutritional status have normal fine
motor development. It does not follow the

theory that nutritional status should be in

line with child development; wasted
nutritional status should've been in line with
abnormal  fine motor development.
However, the Chi-Square Test analysis
results show a significant relationship with

a p-value of 0.010 (Table 4).

Table 4. Relationship between nutritional status and fine motor development

JHDS 2023
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Fine motor development

Nutritional status Normal Abnormal Suspect Total p
n % n % n % n %
Wasted 3 50 2 333 1 16.7 6 100 0.010
Normal 23 95.8 1 4.2 0 0 24 100
Total 26 86.7 3 10 1 3.3 30 100

Description: p<0.05; there is a significant relationship

Relationship between nutritional status
and language development

The result showed that most
subjects with normal (91.7%) and wasted
(50%) nutritional status had normal
language development. It is not under the

theory that nutritional status should align

with child development. However, there is

a significant  relationship  between

nutritional status and language
development, which shows the results of the
Chi-Square test analysis with a p-value of

0.045 (Table 5).

Table 5. Relationship between nutritional status and language development

Language development

Nutritional status Normal Abnormal Suspect Total p
n % n n % n %
Wasted 3 50 1 16.7 2 33.3 6 100 0.045
Normal 22 91.7 1 1 4.2 24 100
Total 25 83.3 2 3 10 30 100

Description: p<0.05; there is a significant relationship

Relationship between nutritional status
and social personal development
Although the research results
showed that the majority of subjects with
normal nutritional status (91.7%) and

of 0.012 (Table 6). It means a significant
relationship exists between nutritional
status and personal social development in
children aged 0-24 months in the working
area of Cimahi Selatan Health Center.

wasted nutritional status (66.7%) had
normal personal social development, the

Chi-Square Test analysis showed a p-value

Table 6. Relationship between nutritional status and personal social development

Personal social development
P Total

Nutritional status Normal Abnormal Suspect p

n % n % n % n %
Wasted 4 66.7 2 33.3 0 0 6 100 0.012
Normal 22 91.7 0 0 2 8.3 24 100
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Total 26 86.7 2 6.7 2 6.7 30 100
Description: p<0.05; there is a significant relationship

DISCUSSION
Child development

The results of this study indicate
that children within the age range of 12-24
months tend to have the highest percentage
of developmental delay. This finding aligns
with the result of Zhang et al., which
showed that the highest rate of
developmental delay in children was found
in the 12-24 months age group. Following
the theory, the age range of 12-24 months is
a critical period for child development when
the child's brain development reaches its
peak. Children begin to show more clear
independence and ability to speak and
socialize at this time, so developmental
disorders may begin to appear.*3

Relationship between nutritional status
and gross motor development

The results of this study indicate a
significant relationship between nutritional
status and gross motor development in
children aged 0-24 months. It is in line with
the studies conducted by Fitriari et al. and
Kurniawan et al., which showed a
significant relationship between nutritional
status and gross motor development in
children. The results support the theory that
malnutrition in children can impact their

brain development, especially in the
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cerebellum, which is the center for
coordinating movement and affects the
amount of energy needed for physical
activity. Children who do not receive
adequate nutrition may become weak and
inactive and are at high risk for delays or

developmental disorders.”*4

Relationship between nutritional status
and fine motoric development

This study's results align with the
studies conducted by Zulkarnaen and Wari
et al., which showed a relationship between
nutritional ~ status and fine  motor
development. The theory explains that
adequate nutrition will affect the brain's
maturation, which regulates  the
development of the neuromuscular system,
including the nervous system and muscles.
Motor control development depends on the
formation of specific connections between
the corticospinal axon and motor circuits in
the contralateral spinal cord, so if this
process is disrupted, the child will
experience motor developmental

disorders.1>16

Relationship between nutritional status

and language development
Nurwijayanti's study has the same

results as this study, both stating that there
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is a relationship between language
development and children's nutritional
status. The study explained that adequate
nutrition intake will help children to process
stimuli from their environment better. On
the other hand, a child's development is
directly affected by malnutrition, which can
result in several negative effects, including
decreased 1Q and mental disorders.t’
However, besides nutritional status, various
other factors affect children's development,
such as genetics, environment, pregnancy
conditions, provision of stimulus, and
health care. This factor may be why, in the
study results, there were children with
wasted nutritional status but did not
experience developmental delays, and vice

versa.1®

Relationship between nutritional status
and social personal development

This study shows a significant
relationship between nutritional status and
personal-social development in infants aged
0-24 months. This finding is consistent with
the findings of Liu et al. and Musniati,
which indicate that children with poor
nutritional status are more likely to
experience  impaired  personal-social
development.’®?®  These results are
supported by theories about three
mechanisms that affect brain function due

to malnutrition and theories about
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neuroanatomy related to the relationship
between personal-social behavior and
nutritional ~ status.  Malnutrition s
increasingly recognized as a factor that may
play arole in altering brain function through
three independent mechanisms: slowing the
growth or development of brain cells
(reducing the number of neurons), altering
brain neurochemistry (neurotransmitters),
and increasing neurotoxicity effects (e.g.,
combined lead toxicity and malnutrition
that can cause more significant impairment
in nerve development). Nutritional status
also affects the neuroanatomy related to
personal-social behavior; brain areas such
as the inferior parietal lobule, anterior
cingulate gyrus, prefrontal cortex, and
temporal-parietal junction, which are
associated with social and behavioral
characteristics, are known to be highly
affected by reduced food intake.*®

CONCLUSION

Nevertheless, based on the results
and discussion, it can be concluded that
there is a significant relationship between
nutritional status and the gross motor, fine
motor, language, and personal social
development of children aged 0-24 months
in the working area of Cimahi Selatan
Health Center.
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