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Abstract 
Background:  Slow maturation of nerve cells, social responses, motor movements, and lack of intelligence are signs of 
abnormal developmental delay in stunting toddlers. The purpose of this study was to find out how stunted toddlers develop 
in the city area, especially from the aspects of gross motor development and social independence skills. 
Method:  This research is a descriptive study design. The study was conducted in 4 sub-districts in Tegal City, namely the 
Margadana, East Tegal, South Tegal, and West Tegal Districts from March 2023 to March 2024 with a sample of 300 
respondents. The results of the study were obtained by measuring the motoric and social independence development of 
respondents using the Denver II table. Data is presented in the form of a frequency distribution in the form of the number 
of stunted toddlers, motoric development and social independence development by univariate analysis. 
Result: The incidence of stunting in Tegal city, where 1,002 out of 12,201 children under five were stunted, with an 
average of over 20% for each district. For motor development, where the most is normal development by 111 respondents 
(37%), followed by questionable development by 107 respondents (36%) and the least toddlers with deviant development 
by 82 respondents (27%). 
Conclusion: The incidence of stunted toddlers is a dangerous alarm for the government looking to the future of the next 
generation. Problems in motor development will also have an impact on children's social development and the 
development of the country in the future. 
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Introduction 
Child development is generally defined as attaining gross 
and fine motor skills, social behaviour and cognitive 
abilities.1,2 Although many factors can influence child 
development, many studies have shown evidence of a 
linear relationship between impaired growth and poor 
development. 3 
 
The behaviour of stunted children is often associated 
with apathetic child responses, social withdrawal, lack of 
cognitive abilities, poorer learning outcomes and lower 
educational attainment, as well as reduced economic 
prospects in the future, thus sustaining the 
intergenerational transfer of malnutrition and poverty.4 
If stunting leads to developmental deficits, then the 
consequences at the population level are enormous, as 
there are 156 million children worldwide who are 
stunted.5 
 
An analysis of the data shows that children as young as 
two years of age impact their cognitive and motor 
development. In addition, there is evidence that of the 
15 countries participating in the Multiple Indicator 
Cluster Survey, there is a relationship between stunting 
and child development. However, the results vary 
according to country conditions.6,7 Moreover, the causal 
relationship between stunting and child development 
should not be inferred based on evidence from 
observational studies due to the potential for many 
factors, such as socioeconomic status and environment. 
For example, depressed children are more likely to grow 
up in conditions of generalised deprivation, which 
affects both physical growth and child development.8,9 
 
Stunting is one of the most common growth and 
development problems. According to the World Health 
Organisation (WHO), the prevalence of stunting in 
Indonesia is more than 20% of the Indonesian 
population and is a serious public health problem.4 The 
causes of stunting are multifactorial and related to 
insufficient nutrient intake or increased nutrient 
requirements. Stunting has both short-term and long-
term irreversible impacts.1,3 Stunting is defined as linear 
growth failure in children, caused by poor nutrition over 
a long period where the child is too short for their age 
due to this growth failure.6,10 Stunting is a major problem 
in the world, especially in poor and developing countries, 
including Indonesia. Stunting and malnutrition are the 
leading causes of death for children worldwide. About 
one-third of all deaths that occur each year are caused by 
malnutrition. The World Health Organisation mention 
that stunting can lead to suboptimal cognitive or 
intelligence, motor, and verbal development, increase 

the risk of obesity and other degenerative diseases, 
increase health costs, and increase the incidence of 
morbidity and mortality due to nutritional problems, 
causing severe consequences. Ultimately, stunting can 
hinder economic growth, increase poverty, and widen 
inequality in a country because children have less than 
optimal levels of intelligence. Students' cognitive 
development affects their success in school, which 
includes thinking skills such as memory, problem-
solving, learning, and rationality.11–14 
 
Stunting is considered a linear growth failure in children 
caused by poor nutrition that persists for a long period. 
Stunting can lead to reduced cognitive, productivity, and 
work performance, and children become vulnerable due 
to an increased risk of childhood health problems.15,16 In 
addition, stunting can also lead to poverty, increase 
morbidity and mortality, increase the risk of having low 
birth weight (LBW) babies, increase the risk of 
communicable and non-communicable diseases, and 
reduce economic income. Symptoms of stunting are 
seen after the baby is two years old and has the 
anthropometry characteristics of below-average height 
or shortness.17,18 
 
Children's motor development falls into two categories: 
gross motor and fine motor. Fine movements involving 
specific parts performed with small muscles are known 
as fine motor skills. These are performed because they 
do not require much energy but require careful 
coordination.19,20 Fine motor skills include making 
scribbles on paper, arranging blocks, making straight 
lines and circles, selecting longer lines, and making age-
appropriate plus signs. Furthermore, Gross motor skills 
are body movements that move muscles in part or all of 
the limbs that can be influenced by child growth. A study 
conducted in Sleman Regency, Yogyakarta, involving 
106 children aged 12 to 60 months found a significant 
association between stunting and children's motor 
development, with the test results obtaining an OR value 
of 3.9, indicating that children with stunting have a 3.9 
times greater risk than children with normal 
development.21,22 
 
There is a relationship between stunting and gross motor 
development, according to another study conducted in 
the Aceh region on kindergarten children aged 3-5 years. 
Another study conducted in the North Coast of Cirebon 
City also found similar results: there was a significant 
relationship between stunting and fine motor skills (p-
value <0.01) and there was a significant correlation 
between stunting and gross motor skills.23,24 The study 
involved 166 children aged between 12 and 60 months. 
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Slow maturation of nerve cells, social responses, motor 
movements, and lack of intelligence are signs of 
abnormal developmental delay in children. Yuliana, 
2004. According to the results of a 2006 survey, at least 
16% of under-fives in Indonesia have 
neurodevelopmental and brain delays that range from 
severe to mild. In recent years, the incidence of 
childhood delays in motor skills, language, behaviour 
and autism has increased in the United States 12-16%, 
Argentina 22%, Thailand 24% and Indonesia 13-18%. 
Two in a thousand babies have motor developmental 
delays. Stunting, a nutritional condition of under-fives, 
is a problem experienced by many under-fives around 
the world.1,25–27 
 
Compared to other nutritional problems, such as 
undernutrition, wasting, and obesity, stunting has 
become more common in the past three years, according 
to the results of the Nutrition Status Monitoring (NMS) 
data. Short stature, or stunting, increased to 29.6% in 
2017 from 27.5% in 2016. Based on the 2018 Basic 
Health Research (Riskesdas), the prevalence of stunting 
in Indonesia in 2018 was 30.8%, well below the WHO 
target of 14%.28,29 Tegal City is one of the cities in 
Central Java with the highest number of stunted children 
under five years old, with 830 children aged 0 to 5 years.4 
Therefore, the purpose of this study was to find out how 
stunted toddlers develop in the city area, especially from 
the aspects of gross motor development and social 
independence skills. 
 
Methods 
Study design 
This research is a descriptive study design, the study was 
conducted to determine the description of the 
development of stunted toddlers in Tegal City in terms 
of gross motor development and social independence 
skills. 
 
Subjects, time and settings 
 The study was conducted in 4 sub-districts in Tegal City, 
namely the Margadana, East Tegal, South Tegal, and 
West Tegal Districts from March 2023 to March 2024 
with a population of 1,002 respondents and a sample of 
300 respondents.  
 
Outcome measures 
The results of the study were obtained by measuring the 
motoric and social independence development of 
respondents using the Denver II table. 
 
 
 

Data analysis 
Data is presented in the form of a frequency distribution 
in the form of the number of stunted toddlers, motoric 
development and social independence development by 
univariate analysis. 
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Results 
The results of the study describe the stunting in Tegal City as follows: 
Table 1. Frequency distribution of stunted toddlers in Tegal City Region in February 2023 

District Village 

Total % of 
Stunted 
Toddlers 

Toddlers (0-
59 Bln) 

Short 
Toddlers 

Very Short 
Toddlers 

Toddler 
Stunting 

Tegal South 
 
 
 
 
 
 
 

Kalinyamat Wetan 257 6 0 6 2,33 

Bandung 320 16 3 19 5,94 

Debong Kidul 207 20 0 20 9,66 

Tunon 293 27 1 28 9,56 

Keturen 249 13 0 13 5,22 

Debong Kulon 316 28 9 37 11,71 

Debong Tengah 694 56 27 83 11,96 

Randugunting 706 56 19 75 10,62 
East Tegal 
  
  
  
  

Kejambon 592 45 6 51 8,61 

Slerok 835 49 2 51 6,11 

Stage 1.239 79 35 114 9,20 

Mangkukusuman 169 5 0 5 2,96 

Mintaragen 599 37 11 48 8,01 

West Tegal 
  
  
  
  
  
  

Pesurungan Kidul 414 25 4 29 7,00 

Debong Lor 240 22 2 24 10,00 

Kemandungan 161 9 1 10 6,21 

Pekauman 269 20 8 28 10,41 

Kraton 697 37 13 50 7,17 

Tegal Sari 1.094 41 19 60 5,48 

Muarareja 540 28 9 37 6,85 

Margadana 
  
  
  
  
  
  

Kaligangsa 354 14 3 17 4,80 

Krandon 254 9 8 17 6,69 

Cabawan 241 7 3 10 4,15 

Margadana 672 52 16 68 10,12 

Kalinyamat Kulon 222 21 8 29 13,06 

Sumurpanggang 324 35 12 47 14,51 

Pesurungan Lor 243 18 8 26 10,70 

Total 12.201 775 227 1.002 8,21 

Source: DPPKBP2PA Tegal City 
 
Table 1 shows the incidence of stunting in Tegal City, where 1,002 out of 12,201 children under five were stunted, with 
an average of over 20% for each district.  
 
Table 2. Frequency distribution of motor development of stunted toddlers in the Tegal City area in 2023 

District Village 

Motor Development 

Total Normal Doubtful Deviate 

n % n % n % 

Tegal South Kalinyamat Wetan 1 50 1 50 0 0 2 

Bandung 1 17 4 67 1 17 6 

Debong Kidul 3 50 2 33 1 17 6 
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District Village 

Motor Development 

Total Normal Doubtful Deviate 

n % n % n % 

Tunon 3 38 1 13 4 50 8 

Keturen 1 25 2 50 1 25 4 

Debong Kulon 4 36 3 27 4 36 11 

Debong Tengah 15 60 2 8 8 32 25 

Randugunting 15 65 5 22 3 13 23 

Tegal Timur Kejambon 5 33 8 53 2 13 15 

Slerok 8 53 3 20 4 27 15 

Stage 18 53 8 24 8 24 34 

Mangkukusuman 1 50 0 0 1 50 2 

Mintaragen 4 29 5 36 5 36 14 

Tegal Barat Pesurungan Kidul 2 22 1 11 6 67 9 

Debong Lor 1 14 2 29 4 57 7 

Kemandungan 1 33 1 33 1 33 3 

Pekauman 1 13 6 75 1 13 8 

Kraton 2 13 12 80 1 7 15 

Tegal Sari 4 22 12 67 2 11 18 

Muarareja 3 27 5 45 3 27 11 

Margadana Kaligangsa 2 40 2 40 1 20 5 

Krandon 1 20 3 60 1 20 5 

Cabawan 1 33 1 33 1 33 3 

Margadana 3 15 11 55 6 30 20 

Kalinyamat Kulon 6 67 0 0 3 33 9 

Sumurpanggang 4 29 5 36 5 36 14 

Pesurungan Lor 1 13 2 25 5 63 8 

Total 111 37 107 36 82 27 300 

Source: Primary data processed  
 
Table 2 shows the results of measuring the development of toddlers who experience stunting in the Tegal City area, where 
the most is normal development of 111 respondents (37%), followed by questionable development of 107 respondents 
(36%) and the least toddlers with deviant development of 82 respondents (27%). 
 
Discussion 
Stunting results from chronic undernutrition and is a 
major problem for children in developing countries.30,31 
It is important to evaluate the impact of stunting on 
child development. This study aims to investigate the 
impact of stunting on the growth and development of 
children aged 1-3 years. Methods: A study conducted 
from July 2020 to March 2021 in Surabaya, Indonesia 
showed the results of three hundred children included in 
the study consisting of 150 stunted children and 150 
non-stunted children. Stunted children had a higher risk 
of suspected developmental delay compared to non-
stunted children. The Crude Odd Ratio was 2.98, 4.24, 

and 4.75 with p values of 0.006, 0.001, and 0.001 
respectively. The adjusted Odd Ratio was 0.34, 0.24, 0.21 
with p values of 0.008, 0.001, and 0.001 respectively.23,29 
Stunting is associated with suspected developmental 
delay in children aged 1-3 years. Prevention-related 
initiatives need to be established and nutritional advice 
needs to be provided. 2,32 The results showed that 
stunting increases the risk of abnormal development in 
children (aOR=3.71; 95%CI=2.35 to 5.86; p=0.760). 
Stunting increases the risk of abnormal development in 
children.33–35 
 
Another study conducted in Surakarta on children aged 
1-3 years showed no difference in gross motor 



The Nigerian Health Journal; Volume 25, Issue 1 – March, 2025 
Motor and social independence skills among stunted toddlers in Tegal City, Indonesia 
Izah et al 

 

 
 
The Nigerian Health Journal, Volume 25, Issue 1  
Published by The Nigerian Medical Association, Rivers State Branch. 
Downloaded from www.tnhjph.com  
Print ISSN: 0189-9287 Online ISSN: 2992-345X   139 

development between stunted and non-stunted children 
because the average gross motor development score of 
stunted children was almost the same as non-stunted 
children.36 This may occur because gross motor 
development can be influenced by factors other than 
stunting, namely the quality of interaction with parents. 
In this case, of course, the role of parents, especially 
mothers, is very important because they are the closest 
people who interact directly with children. In this study, 
it was found that almost all mothers did not work or 
were housewives (97.8%) 26,33. So that mothers have 
more time to directly monitor the process of child 
growth and development by providing training and 
motivation. Mothers have a very important role in child 
development, especially in this case, namely gross motor 
development. The environment, which includes training, 
motivation and experience, can also be a factor that can 
influence gross motor development.8,37 If parents 
provide training and motivation for children to develop, 
then children will have a good experience to develop 
potential, especially gross motor development. Parents 
are expected not to limit the child's space so that the 
child can explore the abilities that exist within him, but 
still closely monitor every developmental progress made 
by the child. Not only in the family sphere, the scope of 
peers also has an impact on children's gross motor 
development.28,38  
 
A supportive play environment can have a positive 
impact on children. In the research location, children 
generally play actively with their friends by doing 
activities outside the home. They usually play running 
around, playing ball, playing long jump, playing games 
using the strength of one leg and other games. The age 
line that children pass during the implementation of 
Denver II, especially in the gross motor category, is 
mostly truncated in the tests of running, jumping, 
kicking the ball, long jump, standing on one leg and so 
on. Thus, when the gross motor development test was 
carried out, only a small proportion had suspect test 
results (8.7%).14,39,40 
 
The majority of children had normal gross motor 
development. This difference may be due to the 
relatively smaller sample size and almost all subjects 
received good stimulation. Frequent stimulation can 
have a major effect on brain maturation.41,42 Research 
explains that stimulation can increase the number of 
dendrite cells. The more the number of dendrites, the 
more the relationship between dendrites increases and 
affects better motor skills. The results of fine motor 
development show that the results of suspected fine 
motor development disorders in children with stunting 

nutritional status are higher than those in the non-
stunting group.43,44 Motor development in research 
conducted by Solihin et al. that nutritional status 
correlates with motor skills. Children with stunting 
nutritional status have low fine motor skills. Low fine 
motor skills also interfere with aspects of gross motor 
development.43 The results of statistical tests show a 
significant relationship between stunting and gross and 
fine motor development. The results of the coarse 
motor relationship strength parameter obtained that 
children with stunted nutritional status have five times 
the probability of suspected coarse motor development 
disorders compared to children who are not stunted.45,46  
 
The results of the fine motor relationship strength 
parameter obtained that stunted children have six times 
the chance of suspected fine motor development 
disorders compared to non-stunted children. 
Malnutrition disrupts cellular activity, causing the brain 
to not be able to achieve optimal function. Malnutrition 
that occurs early in life can cause the cerebellum of the 
brain that coordinates motor movements to be 
disrupted.47 Decreased motor function in stunted 
children is related to low mechanical delay in the tricep 
muscle which causes delayed maturity of muscle 
function so that motor abilities are impaired.7 In stunting 
conditions, chronic malnutrition causes the formation 
and maturation of muscle tissue to be inhibited 
compared to normal nutritional status children who 
have strong muscles so that they master motor 
movements faster.48 
 
Conclusion  
The incidence of stunted toddlers is a dangerous alarm 
for the government looking to the future of the next 
generation especially in Tegal City, Indonesia. The 
incidence of stunting in Tegal city, where 1,002 out of 
12,201 children under five were stunted, with an average 
of over 20% for each district. Problems in motor 
development will also have an impact on children's 
social development and the development of the country 
in the future. Motor development among stunting 
toddlers in Tegal City was normal development by 111 
respondents (37%), followed by questionable 
development by 107 respondents (36%) and the least 
toddlers with deviant development by 82 respondents 
(27%).   
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