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ABSTRACT 
Background: Child health, growth, and nutrition are influenced by socioeconomic, 
cultural, demographic, climatic, nutrition, physical, hygiene, sanitation, medical, and 
environmental factors. LAZ/HAZ was used to assess the presence of 'stunting' in the 
population, which indicates chronic malnutrition. Objectives: to investigate the socio-
demographics, lifestyle (sleep duration, screen time) and HAZ status of children in 2nd  
and 3rd grade of elementary school, and the correlation of socio-demographics with the 
anthropometric parameters. Methods: An observational study with a cross-sectional 
design was conducted during October – December 2022 in Surabaya, involving healthy 
children aged 9-10 years old who were in 2nd and 3rd grade of elementary school. Results: 
BMI-for-age z-score was higher in males than females. Overweight/obesity were prevalent 

in males (15.16% vs. 10.67%), and underweight and severely underweight were prevalent 
in females (12.27% vs. 14.23%). The prevalence of stunted/severely stunted was 12.39%. 
HAZ and WAZ were correlated positively with parental height. The number of children in 
the household had a negative, weak correlation with HAZ. The maternal education 
showed that the prevalence of maximal elementary school graduation was higher in 
stunted children than normal children (29.27% vs. 18.14%, p=0.043). Father's salary below 
minimum regional wage was more prevalent in stunted and severely stunted (81.71% and 
75%, respectively) compared to normal subjects (60%), p=0.007. Conclusion: Socio-
demographic factors affecting the prevalence of stunting in children were the father's 
salary and maternal education. Meanwhile, factors associated with HAZ were parental 
height and number of children in the household. The effect of socio-demography on HAZ 
was mediated by parental education, which stimulates household economics and has a 
further effect on food intake and child anthropometrics. 
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INTRODUCTION 
 

Children are vulnerable to 
nutritional disturbances (Bagattini, 2019; 
Firdaus et al., 2024). Undernutrition in 
children is still a significant global 
burden, especially in developing countries 
such as Indonesia, with the consequences 
of mortality (Omondi and Kirabira, 2016). 
The underlying causes are insufficient 
nutrition intake, including vitamins or 
minerals, w, directly affect nutritional 
status (Hastuti et al., 2024). 
Undernutrition has a detrimental effect 
on the child's brain development by 

affecting cognitive development and 
academic achievement, which affects 
adulthood productivity (Leroy et al., 
2014); undernutrition also influences 
linear growth and health (Zong et al., 
2019; Giyarsih et al., 2021;), with further 
effect on the quality of life (QoL) (De 
Grandis et al., 2014). 

Undernutrition is divided into 
underweight, stunted, and wasted (Bhusal 
and Sapkota, 2022), derived by 
anthropometric measurements (Kumar et 
al., 2015) using weight-for-age z-score 
(WAZ), length/height-for-age z-score 
(LAZ/HAZ), and weight-for-length/height 
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z-score (WLZ/WHZ) (Sadler et al., 2022). 
Anthropometry is used to predict the 
population's nutritional status and monitor 
its growth, health status (Padilla et al., 
2021; Sadler et al., 2022), and nutritional 
status (Permatasari and Chadirin, 2022). 
There are three primary indicators for 
children to monitor the growth: WAZ, 
LAZ/HAZ and WLZ/WHZ. LAZ/HAZ is 
defined as the height or length of a child 
relative to the size or height of a child of 
the same age in a reference population 
which, expressed as z-score, was used to 
assess the presence   of 'stunting' in the 

population (Brainerd and Menon, 2015; 
Sadler et al., 2022), which indicates  
chronic malnutrition due to frequent 
illness or undernutrition for a long time, 
and is associated with poverty, unhealthy 
behavior, parenting patterns, not giving 
exclusive breastfeeding, complementary 
food and low nutrition practices, 
infectious disease, low sanitation and 
hygiene practices (Permatasari and 
Chadirin, 2022). Undernutrition manifests 
as stunting, indicating the impairment of 
human growth rate (Ndemwa et al., 
2017). 

Child health, growth and nutrition 
are influenced by socioeconomic, 
cultural, demographic, and climatic 

factors (Striessnig and Bora, 2020), 
nutritional, physical, hygiene and 
sanitation, medical and environmental 
(Gebreegziabher and Sidibe, 2024). Socio-
demographic factors include maternal 
age, educational stage (Assefa et al., 
2015), parents’ income, household 
behavior and sociocultural practice 
(Tackie and  Asiedu, 2022), religion 
(Brainerd and Menon, 2015), and 
children’s sex preference (Novella, 2019; 
Saville et al., 2022). The study focusing 
on socio-demographic effects toward HAZ 
in low income countries has been enrolled 
with various outcomes, such as  family 
income (Rahma and Mutalazimah, 2022), 
parental education (Gunardi et al., 2017; 
Kusumajaya et al., 2023), numbers of 

household (Hussin et al., 2024) and 
numbers of children in the family were 
associated with child’s HAZ, including the 
ability to access healthcare services and 
food intake.  

Growth assessment, by measuring 
height or length, reflects the health and 
nutritional status because the 
disturbances of health and nutrition 
affect the health. Growth assessment also 

indirectly measures the population's 
quality of life (Öberg, 2016). Children in 
the 2nd and 3rd grade of elementary school 
are one of the vulnerable groups, as it is a 
preadolescent period, and they still 
depend on parents for providing their 
nutritional needs (Fazrin et al., 2022). 
Here we investigate the socio-
demographic and HAZ status of children in 
2nd and 3rd grade of elementary school and 
the correlation of socio-demographics and 
lifestyle with the anthropometric 
parameters. Moreover, this study was 
enrolled in the preadolescence period, 

which can be used to boost catch-up 
growth and in optimizing the development 
to correct and maintain quality of life the 
next generation. Not many studies have 
been carried out on this period in 
Indonesia, with most focusing on children 
under 5 years old (Huriah et al., 2019; 
Bahagia Febriani et al., 2020; Soekatri et 
al., 2020 Mulyaningsih et al., 2021;Kasajja 
et al., 2022 ). The difference of our study 
from others is highlighted in the path 
analysis and can be used for the 
government to set a law in order to 
reduce stunting prevalence in Surabaya. 
 
METHODS 
 

Study and Subjects 
An observational study with a cross-

sectional design was conducted during 
October – December 2022 involving eight 
elementary schools in Surabaya, which 
was determined with simple random 
sampling. The study involved healthy 
children aged 9-10 years old who were in 
the 2nd and 3rd grades of elementary 
school. The study was conducted with the 
permission of the school's principals. 
Inclusion criteria were children in 2nd and 
3rd grade of elementary school, with no 
plans for moving to other cities; parents 
permitted their children to take part in 
the research by signing informed consent 
and information for consent when they 
were gathered in the school under the 

head master's supervision and 
cooperation. Exclusion criteria were no 
permission from parents and not 
collaborative, had chronic disease when 
the study was enrolled (tuberculosis, 
congenital heart disease), children with 
mental retardation or disability. 
 
Anthropometric Measurements 



Eva Ardianah et al. Socio-Demographic Association with … 3 

 

©2025. Jurnal Promkes: The Indonesian Journal of Health Promotion and Health 
Education. Open Access under CC BY-NC-SA License. 
Received: 25-10-2024, Accepted: 05-12-2024, Published Online: 08-01-2025 

 

Anthropometric measurements 
were enrolled with minimal clothes and 
accessories, including body weight (seca 
robusta 813), body height (seca 
stadiometer 213), waist circumference 
(seca 201 measuring tape) and mid-upper 
arm circumference (upper arm 
circumference band). For measuring 
weight (all attributes are removed, 
except clothes, including shoes, socks, 
belt, tie, hairpin and so on), the subject 
was asked to step on the scale in a 
straight position (seca robusta 813 digital 
scale can detect a weight gain of 10 g). 

Meanwhile, measurements of body height 
(seca stadiometer 213) were carried out 
in a straight position, and then the head 
positioner was pulled down until it 
touched the subject's head. The height 
was then recorded according to the scale 
position.  
 
Statistical Analysis 

Test of normality was enrolled, 
followed by independent sample T-test or 
Mann-Whitney U-test and one way ANOVA 
or Kruskal-Wallis test (further differences 
were assessed using LSD) for ratio or 
interval data. The categorical data were 
examined using the Pearson chi-square or 
Fischer exact tests. The correlation was 

enrolled using Pearson or Spearman’s Rho 
correlation. All the statistical analysis was 
enrolled using SPSS ver. 21 (IBM, US). The 
further effect was analyzed using SEM 
with smartPLS 4.0 as the analysis tool. 
There were several variables contributing 
to HAZ, including:  

1. Parental education consists of 
maternal and paternal last 
education degree. 

2. Household economy consists of 
parental income. 

3. Food recall consists of a food 
frequency questionnaire or FFQ. 

4. Child anthropometrics consist of 
the child's body weight and body 
height. 

5. Household factors, including the 
number of children in a household 
and the number of household 
members. 

6. Parental height, including maternal 
and paternal height. 

 
Ethical Clearance 

This study received approval of the 
Ethics Committee 
(309/EC/KEPK/FKUA/2023), which was 
released on 2 November 2023 by the 
Faculty of Medicine, Airlangga University, 
Surabaya, Indonesia. 

 
RESULTS AND DISCUSSION 
 

A total of 1084 children in the 2nd 
grade and 3rd grade from nine public 
elementary schools followed the 
screening process from October to 
November 2022. Only 1,060 subjects had 
complete body weight and height 
measurements. The subjects’ 
characteristics are summarized in table 1.  

The prevalence of stunted/ 
severely stunted, underweight/ severely 
underweight and overweight/obesity was 
10.94%, 13.58% and 16.70%, respectively, 
based on HAZ, WAZ and BMI-for-age z-
score. 

Children are prone to malnutrition 
due to the high demand for nutrients 
during the growth and development 
period (Govender et al., 2021). The 
prevalence of undernutrition in our study 
is more than 10%, while in South East 
Ethiopia, stunting  is still prevalent 
(32.1%), while underweight is 9%, and 
wasted 7%, which  suggests the high 
prevalence of chronic malnutrition over a 
long period (Ararsa et al., 2023). The 
Malaysian National Survey noted the 
prevalence of stunted 16.1%, 
wasting/severely wasting 10.61% and 
overweight 7.3% (Lee et al., 2022). 

 

Table 1. Subjects’ characteristics 
Subjects’ characteristics Male  

(n=554) 
Female  
(n=506) 

P value 

Age in months, mean + SD 107.44 + 7.77 107.40 + 7.89 0.943c 
Body weight in kg, mean + SD 29.61 + 12.44 28.14 + 8.33 0.070c 

WAZ, mean + SD -0.11 + 1.85 -0.33 + 1.57 0.151c 

WAZ categories, n(%) 
Obese 
Overweight 
Normal weight 
Underweight 

 
34 (6.14%) 
50 (9.03%) 

379 (68.41%) 
58 (10.47%) 

 
8 (1.58%) 
46 (9.09%) 

369 (72.92%) 
63 (12.45%) 

 
0.003a 
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Subjects’ characteristics Male  

(n=554) 

Female  

(n=506) 

P value 

Severely underweight 
NA 

14 (2.53%) 
19 (3.43%) 

9 (1.78%) 
11 (2.17%) 

Body height in cm, mean + SD 127.97 + 8.75 128.40 + 7.25 0.830c 

HAZ, mean + SD -0.69 + 1.09 -0.67 + 1.11 0.846c 

HAZ categories, n(%) 

Tall  
Normal  
Stunted 
Severely stunted 

 

6 (1.08%) 
487 (87.91%) 
53 (9.57%) 
8 (1.44%) 

 

4 (0.79%) 
447 (88.34%) 
50 (9.88%) 
5 (0.99%) 

0.868a 

BMI-for-age, mean + SD 0.30 + 1.94 -0.04 + 1.58 0.018c 

BMI-for-age categories, n(%) 
Obese 
Overweight 

Normal weight 
Underweight 
Severely underweight 

 
48 (8.66%) 
64 (11.55%) 

393 (70.94%) 
46 (8.30%) 
3 (0.54%) 

 
8 (1.58%) 

57 (11.26%) 

392 (77.47%) 
46 (9.09%) 
3 (0.59%) 

<0.0001b 
 

Waist circumference in cm, mean + SD 60.73 + 10.76 59.23 + 9.17 0.110c 

Dominance hand arm circumference in 
cm, mean + SD 

20.23 + 4.05 20.37 + 8.63 0.465c 

aPearson chi square test; bFischer’s exact test; cMann Whitney U test 
 
There was no significant difference 

in age distribution, body weight, WAZ, 
body height, HAZ, HAZ category, waist 
circumference, and arm circumference 
between male and female subjects. But 
BMI-for-age z-score was higher in males 
than females (0.30 + 1.94 vs -0.04 + 1.58, 
p=0.018), while overweight and obesity 
were prevalent in males (15.16% vs 
10.67%), and underweight and severely 
underweight were prevalent in females 
(12.27% vs 14.23%), p<0.0001.  

A study investigating the difference 
between men and women suggests that 
women are thinner than men   due to the 
reduction of energy expenditure in men as 

a consequence of their occupation 
(Maruyama and Nakamura, 2018). A study 
in Malay showed that males are more 
likely to be overweight, while females 
tend to be underweight; as the difference 
in perception of their figure, the 

overweight is an ideal model for males, 
while underweight is an ideal model for 
female (Kuan et al., 2011). Another study 
also showed a similar perception: when 
the girls were underweight, they were 
more satisfied than normal weight and 
overweight (p < 0.001). So, in regard to 
BMI, body satisfaction is related to sex 
perception (Kantanista et al., 2017). Even 
female adolescents (10-19 years old) who 
are already underweight believe they 
need to lose weight (Hijji et al., 2021). 
Others noted age's involvement in body 
perception and sex (Weng et al., 2023). 
Sub-Saharan children also found the 
opposite trend; female was associated 

with the preventive effect of being 
underweight (prevalent ratio or PR=0.66) 
and stunted (PR=0.63) but at higher risk 
of being overweight (PR=1.60) than males 
due to less exercise (Darling et al., 2020). 

 
Table 2. The difference in subjects' characteristics based on HAZ categories 
Subjects’ 

characteristics 

Tall  

(n=6) 

Normal 

(n=711) 

Stunted 

(n=82) 

Severely 

stunted 
(n=8) 

P value 

Age, mean + SD in 
months 

102.00 + 
6.39 

106.40 + 
7.54 

110.45 + 
8.97 

115.63 + 
9.94 

0.000a 

Sex, n(%) 
Male 
Female 

 
3 (50%) 
3 (50%) 

 
377 (53.02%) 
334 (46.98%) 

 
43 (53.75%) 
39 (47.56%) 

 
5 (62.5%) 
3 (37.5%) 

 
0.971b 
 

Body weight, mean + SD 
in kg 

49.40 + 7.53 29.38 + 8.93 21.48 + 3.47 18.98 + 2.44 0.000a 

Body height, mean + SD, 
in cm 

143.92 + 
3.39 

128.87 + 
8.01 

119.22 + 
3.57 

114.56 + 
4.32 

0.000a 

Waist circumference, 
mean + SD in cm 

80.00 + 6.85 60.44 + 
10.14 

53.35 + 5.53 51.00 + 2.39 0.000a 

Mid upper arm 26.43 + 20.34 + 3.92 19.49 + 17.10 + 2.23 0.000a 
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Subjects’ 

characteristics 

Tall  

(n=6) 

Normal 

(n=711) 

Stunted 

(n=82) 

Severely 

stunted 
(n=8) 

P value 

circumference, mean + 
SD, in cm 

26.43 18.65 

BMI-for-age z-score, 
mean + SD 

2.96 + 1.41 0.27 + 1.78 -0.86 + 1.33 -1.30 + 0.79 0.000a 

BMI-for-age z-score, 
n(%) 

Obese  
Overweigh 

Normal 
Underweight 
Severely underweight 

 
 

2 (33.33%) 
2 (33.33%) 

2 (33.33%) 
0 (0%) 
0 (0%) 

 
 

37 (5.20%) 
94 (13.22%) 

523 (72.56%) 
53 (7.45%) 
4 (0.56%) 

 
 

2 (2.44%) 
1 (1.22%) 

64 (78.05%) 
15 (18.29%) 

0 (0%) 

 
 

0 (0%) 
0 (0%) 

7 (87.5%) 
1 (12.5%) 

0 (0%) 

 
 
 
 

0.000b 

Parent’s marriage 
status, n(%) 

Married 

Single parents  

 
 

6 (100%) 

0 (0%) 

 
 

667 (93.81%) 

44 (6.19%) 

 
 

76 (92.68%) 

6 (7.31%) 

 
 

6 (75%) 

2 (25%) 

 
 
0.185b 

Number of children in 

the family, n(%) 
> 3 children 
< 3 children 

 

 
6 (100%) 
0 (0%) 

 

 
606 (85.23%) 
105 (14.77%) 

 

 
71 (86.59%) 
11 (13.41%) 

 

 
8 (100%) 
0 (0%) 

 

 
0.759b 

Number of family 
members, n(%) 

> 5 people 

< 5 people 

 
 

6 (100%) 

0 (0%) 

 
 

493 (69.34%) 

218 (30.66%) 

 
 

61 (74.39%) 

21 (29.27%) 

 
 

6 (75%) 

2 (25%) 

 
 
0.507b 

Father’s height, mean + 

SD in cm 

168.33 + 

3.67 

167.09 + 

5.75 

164.58 + 

5.44 

168.75 + 

8.54 

0.007a 

Father’s occupation, 

n(%) 

- Civil servant 
- Private sector 

employee 

- Policeman/Indonesian 
National Army 

- Businessman 

- Medical personnel 
- Jobless 

- Scavenger  

- Working odd job 

- Construction laborer 

- Massage 
- Driver  
- No data 

 

 
1 (16.67%) 

3 (50%) 
 

0 (0%) 
 

1 (16.67%) 
0 (0%) 

1 (16.67%) 
0 (0%) 
0 (0%) 
0 (0%) 

0 (0%) 
0 (0%) 
0 (0%) 

 

 
9 (1.27%) 

478 (67.23%) 
 

10 (1.41%) 
 

155 (21.80%) 
4 (0.56%) 

20 (2.81%) 
1 (0.14%) 
6 (0.84%) 
2 (0.28%) 

1 (0.14%) 
1 (0.14%) 
22 (3.09%) 

 

 
1 (1.22%) 

61 (74.39%) 
 

0 (0%) 
 

13 (15.85%) 
0 (0%) 

3 (3.66%) 
0 (0%) 

1 (1.22%) 
0 (0%) 

0 (0%) 
1 (1.22%) 
2 (2.44%) 

 

 
0 (0%) 
6 (75%) 

 

0 (0%) 
 

0 (0%) 
0 (0%) 

1 (12.5%) 
0 (0%) 
0 (0%) 
0 (0%) 

0 (0%) 
0 (0%) 

1 (12.5%) 

 

 
0.242b 

Father’s salary, n(%) 
- Below the minimum 

wage 

- Above the minimum 
wage 

- No wage 

- No data 

 
5 (83.33%) 

 

1 (16.67%) 
 

0 (0%) 
0 (0%) 

 
433 (60.90%) 

 

252 (35.44%) 
 

2 (0.28%) 
22 (3.09%) 

 
67 (81.71%) 

 

13 (15.85%) 
 

0 (0%) 
2 (2.44%) 

 
6 (75%) 

 

1 (12.5%) 
 

0 (0%) 
1 (12.5%) 

 
0.007b 

Father’s last education, 
n(%) 

- Did not graduate from 
elementary school 

- Elementary school 

- Junior high school 

- Senior high school 

- 3-year diploma 
- Bachelor degree 

- Master's degree/ post-
doctoral 

- No data 

 
 

0 (0%) 
 

0 (0%) 
0 (0%) 
3 (50%) 
0 (0%) 

3 (50%) 
0 (0%) 

 
0 (0%) 

 
 

15 (2.11%) 
 

86 (12.10%) 
102 (14.35%) 
388 (54.57%) 
25 (3.52%) 

69 (9.70%) 
6 (0.84%) 

 
15 (2.11%) 

 
 

1 (1.22%) 
 

17 (20.73%) 
16 (19.51%) 

41 (50%) 
0 (0%) 

6 (7.32%) 
0 (0%) 

 
1 (1.22%) 

 
 

2 (25%) 
 

1 (12.5%) 
0 (0%) 
4 (50%) 
0 (0%) 

1 (12.5%) 
0 (0%) 

 
0 (0%) 

 
 
0.067b 

Mother’s height, mean + 
SD in cm 

160.50 + 
6.25 

155.56 + 
5.97 

152.20 + 
5.44 

151.00 + 
3.39 

0.000a 
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Subjects’ 

characteristics 

Tall  

(n=6) 

Normal 

(n=711) 

Stunted 

(n=82) 

Severely 

stunted 
(n=8) 

P value 

Mother’s occupation 

- Civil servant 
- Private sector 

employee 

- Businesswoman 
- Medical personnel 

- Not working 

- Work aboard 

- Laundry  

- Servant   

- No data 

 
1 (16.67%) 
1 (16.67%) 

 

0 (0%) 
1 (16.67%) 

3 (50%) 
0 (0%) 

0 (0%) 
0 (0%) 
0 (0%) 

 
10 (1(.41%) 

133 (18.71%) 
 

99 (13.92%) 
11 (1.55%) 

447 (67.09%) 
1 (0.42%) 

1 (0.42%) 
2 (0.28%) 
7 (0.98%) 

 
2 (2.44%) 

14 (17.07%) 
 

11 (13.41%) 
0 (0%) 

54 (65.85%) 
0 (0%) 

0 (0%) 
0 (0%) 

1 (1.22%) 

 
0 (0%) 
2 (25%) 

 

0 (0%) 
0 (0%) 

5 (62.5%) 
0 (0%) 

0 (0%) 
0 (0%) 

1 (12.5%) 

 
0.222b 

Mother’s salary 

- Below the minimum 
wage 

- Above the minimum 
wage 

- No wage 

- No data 

 
1 (16.67%) 

 
2 (33.33%) 

 
3 (50%) 

0 (0%) 

 
178 (25.04%) 

 
78 (10.97%) 

 
447 (67.09%) 

8 (1.13%) 

 
23 (28.05%) 

 
5 (6.10%) 

 
53 (64.63%) 

1 (1.22%) 

 
2 (25%) 

 
0 (0%) 

 
5 (62.5%) 

1 (12.5%) 

 
0.217b 

Mother’s last education 
- Did not graduate from 

elementary school 

- Elementary school 
- Junior high school 

- Senior high school 
- 3-year diploma 
- Bachelor degree 

- Master's degree/ post-
doctoral 

- No data 

 
0 (0%) 

 
0 (0%) 

0 (0%) 
3 (50%) 
0 (0%) 
3 (50%) 

0 (0%) 
 

0 (0%) 

 
14 (1.97%) 

 
115 (16.17%) 

111 (15.61%) 
377 (53.02%) 
19 (2.67%) 
66 (9.28%) 

1 (0.42%) 
 

8 (1.13%) 

 
3 (3.66%) 

 
21 (25.61%) 

12 (14.63%) 
37 (45.12%) 
3 (3.66%) 
5 (6.10%) 

0 (0%) 
 

1 (1.22%) 

 
1 (12.5%) 

 
0 (0%) 

1 (12.5%) 
5 (62.5%) 

0 (0%) 
0 (0%) 

0 (0%) 
 

1 (12.5%) 

 
0.043b 

WAZ, mean + SD 3.46 + 1.20 -0.01 + 1.61 -2.11 + 1.01 -3.22 + 0.63 0.000a 
aKruskal Wallis; bFischer’s exact test; significant in the level of α<0.05. Note: no data due to death or 

divorce. 

 
The researchers' questionnaire was 

filled out by 807 children, including 423 
males and 379 females, as summarized in 
Table 2. The maternal education showed 
that the prevalence of maximal 
elementary school graduation was higher 
in stunted children than normal children 
(29.27% vs. 18.14%, p=0.043).  

Tall subjects were significantly 
heavier, and had bigger waist 
circumference, mid-upper arm 
circumference, BMI-for-age and WAZ than 
normal subjects (p-value <0.05). Tall 
subjects were also significantly younger 
than stunted subjects, while body weight, 
body height, waist circumference, mid-
upper arm circumference WAZ, BMI-for-
age and maternal height were 
significantly bigger than stunted subjects 
(p<0.05). Tall subjects also were 
significantly younger than severely 
stunted subjects. At the same time, body 
weight, body height, waist circumference, 
mid-upper arm circumference WAZ, BMI-
for-age and maternal height were 
significantly bigger than stunted subjects 

(p<0.05). Tall subjects also had longer 
screen time than severely stunted 
subjects (p<0.05).  

Normal subjects had more 
considerable body height, weight, mid-
upper arm circumference, waist 
circumference, WAZ, HAZ, and BMI-for-
age z-score than stunted subjects 

(p<0.05). Parental height (maternal and 
paternal) was significantly higher in 
normal subjects compared to stunted 
(p<0.05) and compared with severely 
stunted, normal subjects had significantly 
bigger body height, body weight, mid-
upper arm circumference, waist 
circumference, WAZ, HAZ, and BMI-for-
age z-score. No significant difference was 
seen in parental high (p>0.05), sleep 
duration and screen time.  

No significant difference was seen 
in waist circumference, mid-upper arm 
circumference and BMI-for-age between 
stunted and severely stunted subjects, 
but there was a substantial difference in 
body weight, body height, WAZ and HAZ 
between stunted and severely stunted 
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subjects (p<0.05). Parental height, screen 
time and sleep duration showed no 
significant difference (p>0.05). 

A literature review highlighted the 
maternal role during the golden age of 
children: preconception, the prenatal, 
and the infant-toddlerhood phase, which 
includes fulfilling the nutritional 
requirements during those phases and 
optimizing a positive environment for 
optimal growth and development (Saleh 
et al., 2021). Another study noted higher 
maternal and paternal education 
associated with the prevention of 

undernutrition, with a stronger 
association with maternal education than 
paternal education (Vollmer et al., 2017). 
There is an association between maternal 
education and the prevalence of stunting 
due to the mother's role in fulfilling the 
child's nutrition from conception to 
childhood via shaping food intake and 
providing the right well with meal 
planning and preparation (Saleh et al., 
2021). Maternal education may shape 
maternal perception of identifying 
healthy food for their children. The study 
found that mothers with a high education 
consume more fruit and vegetables and 
have breakfast daily than those with a  
lower education (Ansem et al., 2017). 

Maternal perception will give 
healthy feeding behavior to their 
children, as seen in a study that showed 
maternal positive attitude including 
consuming fruits and vegetables while 
limiting sweets with positive persuasions; 
mother also perceives the responsibility 
toward the child's food intake and 
monitoring the food consumption, 
including junk food restriction, and exerts 
pressure to eat (Jellmayer et al., 2017). A 
meta-analysis found that higher maternal 
education had a protective effect toward 
growth faltering in children in middle-
income and low-educated populations. 
But this association did not exist in high-
income countries (Rezaeizadeh et al., 
2024). 

Father’s salary below minimum 
regional wage was high in stunted and 
severely stunted (81.71% and 75%, 
respectively) compared to normal 

subjects (60%), p=0.007. The significance 
of the low salary in stunted/severely 
stunted children indicates the role of the 
father's salary toward the incidence of 
stunting. A systematic review noted the 
prevalence of families with low income 
was 71%, and there was a relationship 
between family income and stunted 
toddlers (Rahma and Mutalazimah, 2022). 
Others also found that the increment of 
minimum wages when the children were 
born, they had higher HAZ during the first 
five  years of life, particularly in male 
infants (Majid and Behrman, 2023).  

The reason for the difference in 
income between stunted and normal 
children is due to the access to healthcare 
services and the ability to buy food for 
the family. A study in Malaysia noted that 
most poor-income households had food 
insecurity issues (52.8%), including 23.3% 
with mild food insecurity, 14.3% with 
moderate food insecurity, and 9.6% with 
severe food insecurity (Alam et al., 2019). 
The findings in England and Scotland also 
highlight a similar issue: food insecurity is 
a constant factor in low-income parents 
(Shinwell and Defeyter, 2021), associated 
with underweight (OR=3.82) and stunted 
(AOR=6.7) (Betebo et al., 2017). Large 
families put an extra burden on food 

consumption and have a higher risk of 
experiencing food insecurity than small 
households; the burden worsens with 
more young or school-going children 
(Akello and Mwesigwa, 2023). Food 
insecurity also causes nutrient deficiency, 
such as anemia and protein deficiency in 
children. Household income is also 
correlated with food security issues in Sri 
Lanka (Akello and Mwesigwa, 2023). A 
study noted the correlation between 
parental education and food security 
which also correlated with the children's 
body mass index (BMI) (Javadi et al., 
2023). Based on those findings, household 
size and parental education level might 
be relevant factors in the linkage of the 
father's income and HAZ status. Others 

found that the incidence of underweight 
was correlated with low household 
income (OR=2.0) and having more than six 
children (OR=1.8) (Hijji et al., 2021). 
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Table 3. Spearman's Rho correlation for anthropometric parameters and socioeconomic 
lifestyle variables 
Variables HAZ WAZ BMI-for-age z-

score 

r p r p r p 

Maternal height 0.242 0.000 0.148 0.000 0.074 0.049 
Paternal height 0.183 0.000 0.116 0.003 0.053 0.143 

Number of children  -0.129 0.000 -0.093 0.009 -0.065 0.063 
Number of household -0.028 0.426 -0.009 0.794 -0.005 0.893 

 
Table 3 summarizes the correlation 

between anthropometric parameters and 
socioeconomic and lifestyle variables. 
HAZ and WAZ were correlated positively 
and weakly with maternal height and 
paternal height, while the number of 
children in the household had a negative, 
weak correlation. BMI-for-age z-score only 
correlated very weakly with maternal 
height. Screen time showed a very weak 
correlation with WAZ. 

There was a positive association 
between HAZ children with maternal and 
paternal height, which was in line with 
other children. HAZ was associated with 

maternal height (β=0.047; 95% CI [0.043-
0.050]) and paternal height (β=0.022; 95% 
CI [0.018-0.025]) (Wu et al., 2021). Others 
also supported this by stating that 
maternal height has a stronger association 
with childhood stunting (OR=2.85 for short 
mothers) than paternal height and 
socioeconomic influences (Gupta et al., 
2021). It was also found that the 
relationship between mother-offspring 
was stronger than father-offspring for 
height, so children with the shortest 
parents had the risk for stunting by 3.23 
times (95% CI [2.83-3.68]) compared to 
tallest parents (Wu et al., 2021). Other 
highlight factors include disease 

incidence, parental education, and family 
income (Coetzee et al., 2020). A study in 
Indonesia found no relationship between 
the father's height and stunting but a 
moderate positive correlation with the 
mother's height (Sindhughosa and 
Arimbawa, 2020). Others found the 
correlation of wealth and maternal height 
with stunted and underweight. 
Underweight was associated with 
maternal education (Mutisya et al., 2016). 

There was a relationship between 
the number of children in a household 
with HAZ and WAZ. Our suggestion related 
to this issue was correlated with food 

security in households, as household food 
security score was associated with WAZ 
(r=0.352, p=0.008) and HAZ (r=0.299, 
p=0.027) (Sindhughosa and Arimbawa, 
2020). Unfortunately, we did not assess 
the food security in our study. A study in 
Nicaragua underlined an important finding 
that mild household food insecurity had a 
detrimental effect on child's health, 
although the effect was age-dependent. 
But when food insecurity is experienced 
during early childhood, it might be 
harmful (Schmeer and Piperata, 2017). 
Food insecurity in this context is 
economic access to food. 

 

 
 

Figure 1. Path analysis of the effect of socioeconomics on HAZ 
  

Figure 1 summarizes the path 
analysis indicating the effect of 

socioeconomic factors on HAZ. The role of 
socioeconomic factors on HAZ seems to be 
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via the child's anthropometric (body 
weight, body height), in which parental 
education affects the household economy 
and food intake and directly affects the 
child's anthropometrics and HAZ. While 
household factors indirectly affect HAZ 
via child anthropometrics, parental height 
had a direct effect on the child's 
anthropometrics and HAZ. 

Our path analysis revealed that 
parental education had direct effects on 
HAZ, or indirectly via body weight and 
body height, and also via household 
economics that affected food intake and 

further impact on body weight and body 
height before HAZ. A study found that a 
similar study using the least squares 
model noted the impact of parental 
education on HAZ via household 
economics. Still, the effect was more 
significant on maternal education than 
paternal education, especially in 
countries with a high burden of 
undernutrition (Alderman and Headey, 
2017). A study noted the importance of 
household socioeconomic condition as the 
strongest predictor of stunting and 
parental nutritional status (Shuvo et al., 
2024). Household income has a significant 
role in determining the adequate food 
intake of the family (Öberg, 2016) and 

quality food (French et al., 2019), which 
is strengthened by other findings: monthly 
household income was significantly 
associated with energy intake (p=0.000, 
r=0.817), protein (p=0.000, r=0.614), fat 
(p=0.000, r=0.486), carbohydrate 
(p=0.000, r=0.692), iron (p=0.000, 
r=0.373), zinc (p=0.000, r=0.511), and 
vitamin A (p=0.027, r=0.221) (Okinarum et 
al., 2022). As is known, adequate intake 
during childhood, supported by a good 
environment creates healthy growth that 
allows children to reach their potential 
genetic height. A study in Indonesia noted 
the indirect relationship of household 
income with undernutrition via dietary 
diversity score. It was logical, as the low 
income under minimum wage affected the 

ability to purchase food. This condition 
correlated with the food security in the 
household and the ability to access 
diverse food for each individual in the 
family (Hastuti et al., 2024). Food 
security affects the intake of certain 
nutrients (Mei et al., 2020). A country 
study noted the correlation between the 
"household food group expenditure index" 
with the increment of child's HAZ and BMI 

in several countries, including Ethiopia, 
India and Vietnam. Dietary diversity was 
associated with BMI-for-age z-score and 
significantly increased from 5 to 8 years 
(Humphries et al., 2017). 

A study using Gomez analysis 
implied the increment of family size 
(number of household members) also 
increases undernutrition, and the 
correlation was linked with the child's age 
(D’Souza et al., 2013). Meanwhile a study 
in Botswana found that several children 
(birth order) and household size hurt a 
child's health (Mmopelwa, 2019), and 

explorative data stated that families with 
> 3 children under-five tend to have 
undernutrition (Shuvo et al., 2024). 
However, our findings didn’t correlate the 
involvement of nutrient’s intake in the 
path analysis.  

Our study noted the effect of 
parental height on child body weight and 
body height (child anthropometrics) and 
directly affecting HAZ. A study indicated 
that short maternal height had the 
strongest association with child stunting 
(OR=4.4)  (Shuvo et al., 2024). Using 
linear regression, a study highlighted the 
role of parental anthropometry on their 
offspring's weight and length at two years 
of age; and maternal and paternal height 

was negatively associated with general 
adiposity and abdominal obesity in 
children, indicating the protective role in 
the incidence of obesity in their offspring 
(Donnelly et al., 2024). At the same time, 
a  perinatal study found that paternal 
height could predict the incidence of 
small gestational age (SGA) (Takagi et al., 
2019). Using demographic health survey 
(DHS) data,   it was noted that parental 
height was associated with child HAZ, and 
that children with short parental height 
had the risk to be stunted by 1.56 to 1.89-
times, with a more significant effect of 
maternal height than paternal height (Wu 
et al., 2021). 

High prevalence of infections 
among children living in poor areas of 

developing countries impairs linear 
growth in these populations. Acute, 
invasive infections, which provoke a 
systemic response (e.g., dysentery and 
pneumonia), and chronic infections, 
which affect the host over a sustained 
period (e.g., gut helminth infections), 
have a substantial effect on linear 
growth. 

Limitations 
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The study had many limitations on 
socio-demographic characteristics, such 
as family disease history, especially 
infectious disease such as tuberculosis, to 
find the cause of stunting. Stephensen 
(1999) stated that high prevalence of 
infections such as acute and invasive type 
(dysentery and pneumonia) provoke the 
systemic immune response, while chronic 
type affecting  children over a sustained 
time (such as helminth) impairs linear 
growth (Stephensen, 1999). History of 
respiratory disease in children also 
contributed to low HAZ (Tadesse and 

Mekonnen, 2020). Meanwhile diarrhea 
(frequency and duration) increase the risk 
of stunting (Abri et al., 2022). We also 
didn’t assess the food security issue which 
is affected by socioeconomics. 

As the study was enrolled during 
preadolescent period to identify 
nutritional disturbances, it would be 
advantageous to boost the health policy, 
including healthy habits and eating 
behavior in this period to tackle the 
health problems in the community, so 
that the prevalence of non-communicable 
diseases, especially those involving with 
metabolic alterations, can be reduced in 
the future. 
 

CONCLUSION  
 
Socio-demographic factors affecting 

the prevalence of stunting in children 
were the father's salary and maternal 
education. Meanwhile, factors associated 
with HAZ were parental height and 
number of children in the household. The 
effect of socio-demographics on HAZ was 
mediated by parental education, which 
stimulates household economics and has a 
further effect on food intake and child 
anthropometrics.  
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