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 Stunting remains a crucial issue in low- and middle-income countries. In 

Indonesia, interventions are mostly focused on children under two years 

old and rarely addressed older children. Stunted female children are at 

risk of becoming short-stature mothers which is one of the factors 

associated with stunting, thus may cause intergenerational effect. This 

cross-sectional study aimed to determine the prevalence and key 

determinants of stunting in primary school-age girls. A total of 177 girls 

from five randomly-selected primary schools in five districts were 

included in the study. Data were collected by questionnaire interviews 

with parents. Children's height was directly measured using microtoise 

and then calculated by WHO AnthroPlus to identify nutritional status. 

Our result revealed the prevalence of stunting among primary school 

girls in urban Surakarta City was 10.17%. Analyses showed significant 

determinants of stunting were short birth length (p<0.001, OR 8.21), low 

birth weight (p<0.001, OR 8.14) and infection in the past 6 months 

(p<0.05, OR 6.27). However, breastfeeding practice, maternal height, 

maternal education, family income, and toilet facility were not 

significantly associated with stunting in urban Surakarta. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. Introduction 

Stunting remains a challenging public health issue especially in low- and middle-income countries. It has 

raised global concerns due to its serious implications. Stunting is a failure-to-thrive condition in children 

caused by chronic malnutrition and infections. Stunting is indicated by the height for age Z-score less than 

minus two standard deviations (<-2 SD) from the median value of the WHO reference standard. Children 

with stunting are considered too short for their age [28], [29]. 
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A recent UNICEF report in 2021 showed an estimate of 149.2 million or 22% children under five years old 

are stunted globally [25]. The highest level of prevalence is in developing countries, mostly found in South 

Asia, Southeast Asia, and sub-Saharan Africa [3], [27]. In Indonesia, latest data from Basic Health Research 

Survey by the Ministry of Health revealed that the national prevalence of under-5 children stunting is 30.2% 

[18]. 

 

Stunting is commonly assumed to occur mainly in early childhood by the age of two to five years. 

However, a systematic review indicated that the older the child, the higher the risk of being stunted as a 

result of increased interaction of the older child with the environment which may lead to increased exposure 

to diseases either through consumption of contaminated foods, drinking water from improper sources or 

poor sanitation [1]. Improper personal hygiene increase the risk of intestinal parasitic which competes for 

the hosts’ nutrient uptake and further impairs their immune system [3]. Children stunted at school age are 

likely to have a history of poor nutritional status. The double effect of poor dietary intake and an unhealthy 

environment increases children’s susceptibility to infections, diarrhea, and fever [1], [3], [11]. 

 

Children experienced major physical development during school-age where they gain almost half of their 

adult weight, height, and skeletal mass. Thus, being malnourished at this age impairs their growth [3], [31]. 

This condition might continue into the next generation (intergenerational effect) [26]. Stunted children, 

especially female children, are at risk of becoming short-stature mothers which is one of the factors 

associated with the incidence of stunting [30]. 

 

School-age is also a period of emotional and cognitive maturation. At school, stunted children are more 

likely to have poor cognitive development, limited learning capacity, lower performance, repeat grades, and 

drop out of school. Stunting is associated with an increased risk of mortality during childhood. Long term 

consequences include greater risk of metabolic diseases, weaker social skills, and reduced productivity and 

economic capability in adulthood [2], [4], [6], [17]. Efforts made in stunting prevention and intervention are 

mostly focused on the first 1000 days post-conception and fails to address older children in school age [1], 

[8]. Despite the global and national efforts, stunting in school-age children are far from being solved. 

 

Children can exhibit catch-up growth by improving the environment, including nutritional intake, which 

suggests that interventions among school-age children can supplement efforts in the early years of life to 

lower prevalence of stunting. Suitable intervention measures during school-age period are also crucial to 

prevent the detrimental effects of stunting on children's health and improve educational outcomes of school 

children [3], [10]. However, lack of current reports on the nutritional status of school-age children in 

different areas of a given country may limit this effort. 

 

Although previous studies have discussed about the negative effects of stunting in developing countries, 

specific regional data related to predictors of stunting among school-age girls in Indonesia are lacking. In 

addition, up-to-date prevalence are needed since many areas within the country have shifted from rural to 

urban setting over the years which may affect the incidence of stunting. To the best of our knowledge, there 

has been limited evidence in the study area on assessment of nutritional status and its predictors among 

school-age girls. Therefore, this study aimed to determine the prevalence and key determinants of stunting 

in primary school-age girls in urban Surakarta City, Indonesia. 

 

2. MATERIALS AND METHOD 

 

2.1 Study Design, Setting, and Subjects 
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This is a multicenter cross-sectional study conducted in five public primary schools (PPS) in Surakarta City. 

The schools were randomly-selected by lottery drawing from the pool of 153 public schools in the city. 

Each school represent one district in the city, namely: Tegalayu 96 Public Primary School in Laweyan 

district, Dawung Tengah Public Primary School in Serengan district, Lojiwetan Public Primary School in 

Pasar Kliwon district, Jagalan Public Primary School in Jebres district, and Banyuagung 3 Public Primary 

School in Banjarsari district. 

 

All 177 primary school girls aged 6-12 years in selected schools at the time of data collection were included 

in this study. The number has met the minimum sample size criteria calculated using the Lemeshow 

formula for cross-sectional study with confidence level of 95% [16]. Children with a physical disability and 

mental illness were excluded. 

 

Written consent from the parents/guardians was taken before data collection. This study has been ethically 

approved by the Research Ethics Committee Faculty of Medicine Universitas Sebelas Maret Number 

39/UN27.06.11/KEP/EC/2022. 

 

2.2 Data Collection 

Data were obtained from questionnaire and anthropometric measurement. Items in the questionnaire 

included subjects’ identity and risk factors associated with the incidence of stunting in school-age children. 

Questionnaire data were collected by guided interviews with parents. Children's height as anthropometric 

data was directly measured by research assistants using microtoise with an accuracy of 0.1 cm. Each child 

was checked without shoes and measured two times. The average of these two measurements was recorded. 

The authors supervised the process of data collection. 

 

Prior to the data collection, research assistants were gathered and trained by authors regarding the standard 

procedure in questionnaire interviews and children’s height measurement using microtoise. Research 

assistants were also asked to practice measure height on a practice subject and guide interview. The 

questionnaire used in this study was checked for validity and reliability by conducting a pre-test study with 

a minimum of 30 participants outside the study locality [19]. Validity and reliability test were used to 

investigate the consistency and accuracy of the research tool [23]. 

 

2.3 Data Processing and Analyses 

The height for age Z-score were calculated afterward by WHO AnthroPlus software to identify nutritional 

status. Children with height for age Z-score between less than minus two and minus three standard 

deviations (<-2 SD and -3 SD) from the median value of the WHO reference standard were defined as 

stunted. Those with height for age Z-score between minus two and plus three standard deviations (-2 SD 

and +3 SD) were defined as normal [9], [29]. Statistical analyses were performed using IBM SPSS for 

Windows release 17.0 (Chicago, IL, USA). P-value <0.05 was considered statistically significant. 

 

3. RESULTS 

 

3.1 Prevalence of School-age Stunting 

A total of 177 girls aged 6-12 years from five districts participated in this study, consisting of 18 stunted 

children and 159 normal children. In Table 1, the prevalence of stunting among primary school girls in 

urban Surakarta was 10.17%. This number was considered alarming as there were 10 stunted girls out of 

100 primary school girls. 
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Table 1. Distribution of stunting in Surakarta 

No Districts Schools 
Stunted Normal Total 

n % n % n % 

1 Laweyan Tegalayu 96 PPS 3 6,67 42 93,33 42 100 

2 Serengan Dawung Tengah PPS  3 13,64 19 86,36 22 100 

3 Pasar Kliwon Lojiwetan PPS 5 17,24 24 82,76 29 100 
4 Jebres Jagalan PPS 3 7,32 38 92,68 41 100 

5 Banjarsari Banyuagung 3 PPS 4 10 36 90 40 100 

Total 18 10,17 159 89,83 177 100 

 

3.2 Factors Associated with School-age Stunting 

Table 2 revealed factors associated with school-age stunting. Chi-square test was performed for normal 

variables, namely: infection in the past 6 months, maternal education, paternal education, maternal 

occupation, family income and source of clean water. Skewed data were analyzed by Fisher's test for 

following variables: menarche, seeking for health services, birth weight, birth length, breastfeeding practice, 

maternal height, paternal occupation and toilet facility at home. 

 

It can be inferred from the result that all subjects received complementary feeding and all schools were 

equipped with a health center. Significant determinants of stunting were infection in the past 6 months 

(p<0.05), low birth weight (p<0.001), and short birth length (p<0.001). Meanwhile, menarche, seeking for 

health services habit, breastfeeding practice, maternal height, maternal and paternal education, maternal and 

paternal occupation, family income, toilet facility, and source of clean water were not significantly 

associated with stunting (p>0.05). 

 

Table 2. Factors associated with stunting in Surakarta 

Variables  
Stunted Normal 

p 
n % n % 

Menarche Yes 

No 

0 

18 

0 

100 

15 

144 

9,4 

90,6 
0,186 

Infection in the past 6 

months 

Present 

Not present 

16 

2 

88,9 

11,1 

76 

83 

47,8 

52,2 
0,001* 

Seeking for health 

services 

Yes 

No 

12 

6 

66,7 

33,3 

118 

41 

74,2 

25,8 
0,332 

Birth weight < 2500 gram 

≥ 2500 gram 

13 

5 

72,2 

27,8 

18 

141 

11,3 

88,7 
<0,001* 

Birth length < 48 cm 
≥ 48 cm 

15 
3 

83,3 
16,7 

28 
131 

17,6 
82,4 

<0,001* 

Breastfeeding practice Yes 

No 

18 

0 

100 

0 

151 

8 

95 

5 
0,416 

Complementary feeding Yes 
No 

18 
0 

100 
0 

159 
0 

100 
0 

- 

Maternal height < 150 cm 

≥ 150 cm 

4 

14 

22,2 

77,8 

26 

133 

16,4 

83,6 
0,363 

Maternal education < High School 

≥ High School 

9 

9 

50 

50 

50 

109 

31,4 

68,6 
0,114 

Paternal education < High School 
≥ High School 

5 
13 

27,8 
72,2 

49 
110 

30,8 
69,2 

0,791 

Paternal occupation Employed 

Unemployed 

15 

3 

83,3 

16,7 

147 

12 

92,5 

7,5 
0,184 

Maternal occupation Employed 
Unemployed 

7 
11 

38,9 
61,1 

84 
75 

52,8 
47,2 

0,262 
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Family income < regional minimum 

wage 

≥ regional minimum 
wage 

11 

7 

61,1 

38,9 

69 

90 

43,4 

56,6 
0,152 

Toilet facility at home Available 

Not available 

16 

2 

88,9 

11,1 

150 

9 

94,3 

5,7 
0,310 

Source of clean water Well 

Public water system 

13 

5 

72,2 

27,8 

106 

53 

66,7 

33,3 
0,634 

Health center at school Available 
Not available 

18 
0 

100 
0 

159 
0 

100 
0 

- 

Total 18 100 159 1001  

*p-value significant at <0.05. Normal data analyzed using Chi-square test, skewed data analyzed using 

Fisher’s test. 

 

3.3 Logistic Regression on Determinants of School-age Stunting 

Logistic regression analysis as shown in Table 3 was performed to determine which of the three 

determinants had the strongest relationship with stunting. The strength of the relationship was observed 

from the Odds Ratio (OR). The strongest relationship of school-age stunting was short birth length (OR = 

8.21). It indicated that the odds of stunting were 8.21 times higher among school-age girls with birth length 

less than 48 cm compared to those with normal birth length. 

 

The second strongest relationship was low birth weight with OR = 8.14, it implied that the odds of stunting 

were 8.14 times higher among school-age girls with birth weight less than 2500 gram compared to those 

with normal birth weight. The least strongest relationship was infection in the past 6 months (OR = 6.27). 

The odds of stunting were 6.27 times higher among school-age girls with a history of infection for 1-2 times 

in the past 6 months compared to those without any infection in the past 6 months. 

 

Table 3. Logistic regression on determinants of stunting in Surakarta 

Variables B p
1
 OR

2
 

Infection in the past 6 months 1,835 0,034 6,266 

Birth weight 2,097 0,004 8,141 

Birth length 2,105 0,007 8,210 
1p-value significant at <0.05 
2OR: Odds Ratio 

 

4. DISCUSSION 

Our study found the prevalence of stunting among primary school-age girls in urban Surakarta City, 

Indonesia was 10.17% and key determinants of stunting were short birth length, low birth weight, and 

infection in the past 6 months. Few studies discussed about stunted girls and the prevalence varied greatly 

among regions. A school-based cross-sectional study among primary school children aged 6-17 years in 

Kutaber, Northeast Ethiopia found the prevalence of stunting to be 14.1% [3], while a much higher 

prevalence of 27.5% was found in primary schools girls aged 10-14 in Gondar, Northwest Ethiopia [24]. 

Compared to our study, those prevalences were relatively high due to the differences in rural-urban status. 

From socioeconomic and infrastructure indicators, Kutaber and Gondar are considered rural area [13], [14]. 

Evidence found that children living in rural areas showed higher prevalence of stunting due to less 

availability of nutrition services and lack of sanitation [30]. Moreover, variations in level of awareness 

among mothers, access to health care, and availability of high quality foods between urban and rural setting 

play a key role to differences in the stunting prevalence [24]. 
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Result in current study found that short birth length had the strongest relationship with the incidence of 

stunting in primary school-age girls. In line with our findings, evidence suggested that one of the 

determinants of stunting was short birth length [4], [26]. Short birth length indicated poor nutritional status 

during pregnancy and might cause serious implications in the future, namely shorter adult height. Birth 

length was positively associated with adult height as a 1 cm increase in birth length was associated with 

0.21-0.82 cm increase in adults’ height [15]. It is implied that in the future, there might be an 

intergenerational cycle of malnutrition since stunted girls would be stunted mothers and later would deliver 

a stunted child. 

 

We also found that low birth weight was one of the key determinants of stunting in primary school-age 

girls. Our study conforms with previous findings which indicated that low birth weight was the immediate 

cause of stunting [12], [22], [26], [27]. Birth weight could affect normal growth development in children as 

each 1-kg increase in birth weight was associated with 1.30 cm taller height [15]. Low birth weight may 

cause growth faltering in infancy since a study found that failure of linear growth has begun in the first 

month of life. This may lead to school-age children stunting [26]. Hence, infants with low birth weight are 

at higher risk of growth restriction at later life [5]. 

 

Evidence suggested that low birth weight might be caused by intrauterine growth restriction (IUGR), 

predominantly in developing countries. Among Asian countries, Indonesia ranked 8th for the highest 

incidences of IUGR–low birth weight infants. IUGR is a clinical term for a reduction in the rate of a normal 

fetal growth and is the end result of maternal, fetal, placental, genetic, or combination of any of these 

factors. It has been implied that there was an obstacle of growth in the uterus which could adversely affect 

and caused permanent damage after birth [7], [21]. 

 

Our study found that infection in the past 6 months was another key determinant of stunting in primary 

school-age girls. During an infection, the immune system requires adequate nutrients as a defense 

mechanism against the invading organism. However, nutrition interventions alone may not be effective if 

infections are prevalent. Several infections such as diarrhea may also suppress appetite in children. It might 

be suggested that stunting interventions should combine nutritional improvements along with prevention 

and control of infections [1], [11]. 

 

However, our results found absent significant association among breastfeeding practice, maternal height, 

maternal education, family income, and toilet facility with stunting in urban Surakarta City. This was in 

contrary with previous study which found that low maternal height of <150 cm increased the odds of 

stunting [12], [30]. Studies also mentioned that having short‐stature mothers was one of the risk factors of 

child stunting [4], [22], [26]. Short‐stature mothers with poor nutritional status might bear fetus with growth 

retardation due to constrained intrauterine environment and inadequate nutrient transfer across the placenta. 

Those mothers may risk the health and survival of their offsprings [22]. The difference might be explained 

by the variations in sample size, study setting and populations, maternal nutritional status during pregnancy 

and breastfeeding, and height measurement process. 

 

Contrary to previous studies, we failed to find correlation between maternal education and stunting. 

Numerous findings showed that child stunting was associated with low maternal education. The odds of 

stunting among children were higher along with lower parental education, especially mother as primary 

caregiver. The odds were more than twice as high for children of mothers with low education compared to 

those with high education [4], [20]. However, evidence is still lacking regarding low education as 

determinant of stunting. The variation with our study could be related to differences in data collection 
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instruments. 

 

According to a recent systematic review, improvements in basic stunting determinants such as maternal and 

paternal education, household socioeconomic status, sanitation conditions, access to maternal health 

services, and family planning were particularly impactful to reduce the incidence of stunting [27]. Based on 

our current findings and previous studies, we learn many factors associated with stunting which might be 

used to formulate policies and programs. Those are vital as children have the right to grow and develop 

optimally in order to reach their full developmental potential. 

 

The main strength of our study was the multicenter setting to represent all districts in the city, resulting in a 

more factual prevalence and determinants. Also, this study provided theoretical knowledge of school-age 

stunting prevalence and determinants in Indonesia. However, the observational nature of cross-sectional 

design in our study limited the ability to infer causation. Another limitation was the possibility of bias due 

to the self-reported nature of several variables in the questionnaire. 

 

5. CONCLUSION 

The prevalence of stunting in urban Surakarta City is 10.17% and relatively lower than that in rural setting. 

Short birth length (p<0.001, OR 8.21), low birth weight (p<0.001, OR 8.14) and infection in the past 6 

months (p<0.05, OR 6.27) are key determinants associated with stunting in primary school girls. These 

determinants might be used to improve nutritional status of primary school girls long before their 

reproductive years and determine intervention measures in population to prevent the incidence of stunting 

in school-age children. 
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