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Abstract  Indonesia is the fifth worldwide rank of nations with a high number of stunted children (30-39%). In 
Jatinangor District, 55 of 144 elementary school children were stunted. Stunted is risk factor on decreasing of 
cognitive function. This study was conducted to investigate the factors influencing the cognitive function of 10-12 
years old stunted children. Interviews were conducted on the parents of 10-12 years old stunted children with 
cognitive interference in Cikeruh, Jatinangor District, West Java between July to September 2018. A qualitative 
method by focused group discussion was done by trained personnel from the Midwifery Department and Pediatric 
residents. Ten of twenty parents of stunted children with cognitive interference were included in the interview 
consisted of seven mothers, one father, one aunt and one grandmother. The result of the discussion revealed that 
caused of stunted was said to be the familial factor. The parents stated that vegetables and fruits were rarely 
consumed and their children had poor appetites. Nutritional habits were the main factor influencing the cognitive 
problems of the stunted children. 
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1. Introduction 

According to the data from UNICEF (2011), Indonesia 
was the fifth country in the world with high number  
of stunted children aged < 5 years after [1] India  
(61.7 millions), [2] Nigeria (11 millions), [3] Pakistan  
(9.6 millions), [4] China (8 millions), and [5] Indonesia 
(7.5 millions). Based on the results of a study by Riskesdas, 
there was an increase in the prevalence of short stature in 
Indonesia, 35.6% in 2010 and 37.2% in 2013, in which 
18.0% of them were classified as very short and 19.2% as 
short [2]. The result of the study in District Pangandaran 
almost 30% Elementary School student were short stature 
or stunted, 20% of which had cognitive disorders [3]. 

The clinical manifestation of stunted children is 
associated with decreased cognitive and motor functions, 
language/linguistic, besides economically it will increase 
the maintenance of health expenses [4]. These are related 
to a high morbidity and mortality. The short stature is 
associated with decreased learning capacity, shortened 
period of education and working ability that might 

influence their future life productivity and lower income. 
Therefore, short stature might become a predictor of poor 
quality of the human resources that might decrease the 
productivity of a nation [4]. A woman who was stunted 
during her childhood period, tend to have a stunted  
child that make inter-generation cycles of poverty and 
decreased the quality of human resource that is not easy to 
overcome [5]. Insufficient nutritional intake and poor 
health condition might impair the child’s growth and 
development [6]. 

Cikeruh village in Jatinangor District was chosen  
as the study location, is a semiurban district very close to 
Bandung city as capital of West Java Province. The 
potential nature’s resources in Cikeruh village are forestry. 

This study was a part of a community service to find 
out the contributing factors of the stunting children in 
West Java. 

2. Method 

The qualitative study was conducted between July to 
September 2018 at, Cibesi and Hegarmanah primary 
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schools, at Cikeruh village, Jatinangor District. Cikeruh is 
a villaget with the areas are agriculture and Univisitas 
Padjadjaran campus. It is easy to reach Cikeruh village 
through permanent roads, about half-hour distance from 
Jatinangor (5 Km), 20 Km from Bandung, the capital of 
West Java Province. 

The subject of the community service was a 10-12 
years old primary school child. An anthropometric 
measurement was done to find out the body heights, and 
cognitive evaluation using questionnaires. Short stature 
was defined based on the WHO criteria Z score HAZ ≤ -2. 
A cognitive level was examined using Mini-Mental Scale 
Examination (MMSE) consisted of 30 questions divided 
into 7 dimensions with the results; 24-30 was classified as 
normal, 18-23 mild, and 0-1 severe cognitive impairment. 

This study to find out the condition or phenomenal 
status within a certain condition. During this phase of the 
study, focus group discussion (FGD) was conducted by 
direct interview with the parents of stunted and abnormal 
cognitive children. 

The parents were selected by purposive sampling to 
fulfill the needed total to be matched with the data from 
the elementary school and saturated data from the field. 

The Ethical Committee of Health Research, Medical 
Faculty of Universitas Padjadjaran, had approved this study. 

3. Results and Discussion 

A total of 144 students were included in the study, 55 
(38.19%) of which were stunted (Table 1). Based on 
Riskesdas 2013, this was a high prevalence compared to 
the national prevalence 35.1%. 

Table 1. Demographic distribution of short statured children and 
cognitive status 

Characteristic Stunted 
N (%) 

Normal 
N (%) Total 

Age (year)    
10 17(38) 49(50) 66(46) 
11 13(29) 31(31) 44(31) 
12 15(23) 19(19) 34(24) 
Sex    
Male 23(51) 53(54) 76(53) 
Female 22(49) 46(46) 68(47) 
Grade    
4 12(27) 16(16) 28(19) 
5 14(31) 41(41) 55(38) 
6 19(42) 42(42) 61(42) 
Cognitive Status    
Normal 25 79 104 
Mild 19 15 34 
Severe 1 5 6 

 
Based on the MMSE scoring, most of the school 

children (104 = 72.22%) had normal cognitive status 
while 24 (53.33%) of children with short stature had  
sub-normal cognitive status. 

Bhoomika et al revealed that compared to non-stunted 
children, the stunted children had neuropsychologic 
interference and different cognitive function, attention, 
memorizing process, visual perception and verbal 
comprehension [7]. The low psychologic performance 
indicates severe interference of attention, executive 
function, visuospatial, comprehensive and memory. 

The result of the group discussion with 10 parents of 
stunted children was shown in Table 2. 

Table 2. The results of discussion / interview 

Topic Parent’s Answers 

Child’s characteristics 

Child order in the family 

First child 2 
Second child 1 
Third child 3 
Fourth child 2 

Birth Weight 
>2,5 kilogram 1 
≤ 2,5 kilogram 7 

Comparison with peers of the same age 
Looks smaller in weight 8 
Looks shorter in height 12 
Normal 1 

Looks smaller than peers since < 2 years old 3 
History of stunted in the family 7 

Factors related with Health facility Intergrated Health Care Weight is measured monthly at the Posyandu 8 
  Height was never measured before the study 2 
 Immunization Completed basic immunization 5 
  Completed follow-up immunization at School 2 

  Healthcare providers had to actively come in order to 
give immunization 3 

Dietary Factors Unscheduled meal habits 13 
 Difficulty in eating Reluctant to eat 25 
  Forget to eat 1 
  Prefer playing 8 
  Must be forced to eat 12 
  Willing to eat if others are eating 3 
 Habit of eating snacks 16 
 Does not like to eat fruits and vegetables 2 
 Lack of fruits and vegetables in diet 3 
 Prefer to drink milk 4 
Disease History of chronic illness 5 
 Prone to sickness when weather/season changes 2 
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Among 10 interviewed parents, 7 were mothers, the 
other was a father, an aunt, and a grandmother. Most of 
them had more than three children. Most of the stunted 
children in this study were the third child. Birth weights of 
the school children were mostly normal (> 2.5 kg), only 
one had body weight 2.5 kg. 

Most of the parents complained about the lower body 
weights and heights of their children (compared with the 
same age children). Several of them realized that this 
problem was identified when their child was examined at 
the Posyandu and some considered this stunted condition 
as a genetic chain in the family. 

In relation to the health service in the community,  
these parents informed that they routinely brought their  
under-five children to the Posyandu for health check and 
vaccination. About the eating pattern, most of the children 
had irregular eating/dining time which as only once or 
twice in a day. Some of the children began to have an 
eating problem at age 6 months, the others started the 
eating problems appeared since the beginning of school 
time when they preferred to play more. The children did 
not like to take vegetables and fruits. As the results, some 
of the children had severe or chronic diseases at the 
younger age, especially during the climate changes (dry or 
rainy season). 

A long period malnutrition might cause disorders of the 
growth, development and future behavior of the child. 
Malnourished school-age children might have lower IQ 
level, problems with cognitive function, school achievement 
and behavioral problems that might persist until their 
adolescent period [8,9]. 

Low cognitive level of stunted children might cause 
other problems such as low self-confidence, feeling 
different from their other normal friends. These potentially 
might cause problems or difficulties when they are starting 
higher education or career. So they should obtain the right 
education in order to get good self-confidence [10]. 

Both long-term nutritional deficits as reflected by 
stunting and current micronutrient status, especially iron 
status, significantly affected cognitive performance  
[11]. Children infested by parasites, especially girls, 
exhibited poorer cognitive performance than those of  
non-infested children. Possible links between parasite 
infestation and cognitive outcomes are reduced school 
attendance due to illness, lack of concentration, or 
nutritionally by affecting absorption of micronutrients 
such as iron and iodine [11]. Children born to a parent 
who was stunted by age 24 months had significantly  
lower developmental quotients than children born to a 
non-stunted parent [12]. 

In the present study children, stunting, Selenium deficiency, 
and anemia were associated with poor cognitive performance. 
[13]. The brain is one of the organs with a high concentration 
of selenium, in addition in cases of Se deficiency it is the 
organ that remains Se replete the longest [13]. 

Nutritional status in the early life could have a profound 
effect on children’s health status as well as their ability to 
learn, think analytically and socialize with others and their 
capacity to adapt to changes [14]. Initial stunting would be 
associated with poorer general cognitive outcomes. 
Consistent with this hypothesis, a child’s initial height was 
found to be a significant predictor of non-verbal IQ.  
 

Children with more optimal height at arrival had higher 
nonverbal IQ measures [15]. There was no association 
between stunting and social maturity, or age-appropriate 
daily living skills among these preschool-aged children, 
but a robust and significant association with a measure of 
cognitive and fine-motor capacities. This finding suggests 
that, apart from height, the impact of stunting on children’s 
development may be relatively ‘invisible’ to parents who 
do not anticipate that their children will achieve specific 
intellectual milestones during the preschool years. These 
adverse effects can be prevented by effective early 
interventions that include both supplementary nutrition 
and compensatory developmental stimulation [16]. 
Undernutrition affects some areas of the brain involved in 
cognition, memory and locomotor skills. The brain has 
major energy demands in early childhood and most 
cerebral growth occurs in the first 2 years of life [17]. 
Literature suggests that cognitive functions may be 
adversely affected in very low birth weight or VLBW  
(< 1.5 kg) and/or very preterm (< 28 weeks of gestation) 
infants. Such children had lower volumes of cerebral 
cortex, cerebellum, hippocampus and corpus callosum[18].  
Improvements in height for age Z score  (HAZ) over time 
or recovery from a stunted to a non-stunted HAZ is 
associated with improved cognition. [19]. In addition of 
cognitive function, stunted have association with 
emotional symptoms during middle adolescents [20]. 

4. Conclusion 

Eating problem is a factor that might affect the  
stunted condition of children in Jatinangor. The parents’ 
knowledge and awareness about the health service are 
good but still insufficient about the eating and nutritional 
habits. Therefore, further counseling should be conducted 
intensively and individually using modules, brochures or 
leaflets. The use of KIA should be more intensively 
conducted in the community. 
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