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Abstract  

Stunting is a child growth and development problem that is influenced by various factors. One indicator 
of growth is the height or body length of toddlers. Objective: This research aims to analyze family socio-
economic risk factors for the incidence of stunting in the Tanjung Selor Community Health Center 
working area, Bulungan Regency. Method: The research design was a case control study, a total 
sample of 126 toddlers aged 24-59 months, consisting of 63 stunted respondents and 63 respondents 
who were not stunted. Data analysis used the STATA version 14 program with Odds Ratio and Multiple 
logistic regression tests. Results: Significant risk factors for stunting are the quality of drinking/cooking 
water (OR=11.19, 95%: CI: 2.844-44.081), and family income (OR=10.42, 95%: CI 2). Conclusion: ANC 
quality ≥ 4 times, maternal nutritional status/KEK, low birth weight, growth and development monitoring 
and maternal education are risk factors for stunting. The factors most at risk for stunting are the quality 
of drinking/cooking water and family income. It is necessary to examine raw drinking water sources that 
contain pathogenic germs, for drinking water, cooking, hand washing, toilets and other needs on a 
regular basis, ongoing research for microbiological examination of drinking water sources.  
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1. INTRODUCTION 

The toddler years are a time of very rapid growth and development. Starting from the 
first day of pregnancy, the birth of the baby until the age of 2 years or what is known 
as the "golden period" or "critical period". The quality of children can be seen from 
their healthy and optimal growth and development. One of the growth indicators is the 
toddler's height or body length [1]. 

Globally in 2020, 149.2 million (144.4 to 154.2 million) children under 5 years of age, 
or 22.0% (21.3 to 22.7) of all children under five, were estimated to be stunted. The 
prevalence of child stunting in 2020 was very high in WHO Africa (31.7% [30.9 to 
32.6]), Southeast Asia (30.1% [27.7 to 32.7]) and the Eastern Mediterranean Region 
(26.2% [24.5 to 27.9]), more than half (56.2%) of children suffering from wasting live 
in the Asian Region. The prevalence of stunting in Indonesia in 2020 is 31.8% [2]. 
GNR 2016 noted that the prevalence of stunting in Indonesia was ranked 108th out of 
132 countries, the target for reducing the prevalence of stunting in Indonesia is based 
on the target (WHA) of 40% by 2025. 
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Research by Santosa [3] shows that a history of ANC visits is related to the incidence 
of stunting (p = 0.044). Research in three Latin American countries by Nohara [4] 
explains that ANC visits are one of the risk factors for stunting. ANC visits have a 
statistically significant and large effect on reducing malnutrition. 

CED experienced by pregnant women can have an impact on the health of the mother 
and child, research by Wulandari [5] shows that there is a relationship between the 
nutritional status of mothers during pregnancy (p = 0.003), in line with by Nilfar [6] 
there is a significant relationship with CED in pregnant women with stunting, OR = 
4.85 (95% CI; 2.70 – 8.72). The results of research on the history of LBW toddlers, 
Kinaya, et al (2022), OR = 15.074, are at risk of stunting compared to toddlers with 
normal LBW history, in line with research by Murti [7]. 

Research by Darmawan [8] shows that 87.2% of mothers under five children who 
regularly go to Posyandu experience stunting, with a p-value of 0.001, which means 
that there is a significant relationship between posyandu visits and the incidence of 
stunting. Hadi [9] research is different in that the history of posyandu visits for 
monitoring falls has a p-value = 0.845, meaning there is no significant relationship with 
history of visits to posyandu, in line with by Agustina [10] p-value (1,000) >0.05, there 
is no relationship with child weighing. with stunting incidents 

Maternal education, urban vs rural residence, wealth index and birth weight have a 
significant impact on stunting or child malnutrition [11]. In line with research by Tesfaye 
[12] that parental education has a significant relationship with cases of stunting 
AOR=3, 39 (95% CI: (1.12 - 5.11) 

Parental income on the incidence of stunting, research by Maulida [13] p=value 0.018, 
meaning there is a significant relationship between parental income and the incidence 
of stunting. In line with by Gaston [11], the possibility of stunting increases with a higher 
level of poverty compared to those from rich families. 

Drinking water consumed that does not meet the requirements can cause infection 
due to the presence of pathogenic germs that live and grow in polluted water. 
Research by Sukmawati [14], at a significance level of 0.05, there is a relationship 
between the quality of drinking water and the incidence of stunting. Research by Haq 
[15] shows that water quality is a significant factor contributing to child malnutrition 
based on stunting in flood-affected areas in Pakistan, as well as in South Africa by 
Bridgman [16] Access to protected drinking water also improves the relationship 
between household participation in the program social safety net and reduction in 
stunting p=0.009 [17]. 
 
2. METHODS 

2.1 Types and Research Design 

This research is a type of quantitative analytical research with a case control study or 
case control research design. It will be carried out in the work area of the Tanjung 
Selor Community Health Center, Bulungan Regency in 2023. The sampling technique 
used is systematic random sampling, namely selecting samples from a population 
where each member of the population has the same opportunity and all possible 
combinations are selected. The sample in this study was divided into two groups: case 
samples of toddlers who were stunted and control samples of toddlers who were not 
stunted, based on inclusion and exclusion criteria. 
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2.2 Ethical Aspects 

This research is based on ethics obtained from the ethics committee of the Faculty of 
Public Health, Hasanuddin University. All subjects provided informed consent before 
being given treatment 

2.3 Sampling Technique 

The sample size in this study was 126 people with a ratio of 1:1. In total there were 63 
cases and 63 control samples. The criteria for a "case" is a mother/guardian who has 
a child aged 24-59 months who is stunted. The "Control" group is mothers/guardians 
who have children aged 24-59 months who do not experience stunting recorded at the 
Tanjung Selor Community Health Center 

2.4 Data Analysis 

Data were analyzed using the Stata program version 14. The relationship and 
magnitude of risk factors between the dependent and independent variables were 
analyzed using the Odds Ratio (OR) test. The multivariate analysis used is a logistic 
regression test with a confidence level of 95% (y-0.05) [18]. 
 
3. RESULT 

Table 1: Distribution of Respondent Characteristics in the Tanjung Selor 
Public Health Center Working Area, Bulungan Regency in 2023 

Source: Primary Data, 2024 

Based on table 1, it shows the distribution of respondents in the largest group of 
children aged 24-36 months (57.14%), the mother's age in the case group ≥30 was 
(53.97%), based on the highest level of high school/MA education (44.44%) , most 
respondents' jobs were housewives (77.77%). 

 

 

Respondent Characteristics 

Stunting Incident 
Total 

Case Control 

n=63 % n=63 % n=126 % 

Child Age 24-59 Months 

24-36 Months 36 57,14 34 53,97 70 55,56 

37-59 Months 27 42,86 29 46,03 56 44,44 

Mother’s Age 

≤ 19 0 0 0 0 0 0 

20 – 29 29 46,03 32 50,79 61 48,41 

≥30 34 53,97 31 49,20 65 51,58 

Mother’s Education 

Finished elementary school 6 7,94 2 3,17 8 6,34 

Completed junior high school/MTS 21 33,33 17 26,98 38 30,16 

Finished high school/MA 32 50,79 24 38,09 56 44,44 

Completed Diploma/PT/S1/S2 4 6,35 19 30,16 23 18,25 

Mother’s Job 

Housewife 55 87,30 43 68,25 98 77,77 

Civil servants 1 1,59 12 19,05 13 10,32 

Self-employed 5 7,94 5 7,94 10 7,94 

Honorary 2 3,17 3 4,76 5 3,97 
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Table 2: Bivariate analysis of risk factor variables for stunting incidents in the 
Tanjung Selor Community Health Center Area, Bulungan Regency in 2023 

Variable 

Stunting Incident 
Total 

Case Control 

n=63 (%) n=63 (%) OR 95%CI (LL-UL) 

ANC quality ≥ 4 times 

High Risk 54 70,97 41 43,16 
3,21 1,252- 8,750* 

Low Risk 9 29,03 22 56,84 

Mother's Nutritional Status/KEK 

High Risk 52 68,57 39 42,86 
2,90 1,190-7,356* 

Low Risk 11 31,43 24 57,14 

LBW       

High Risk 58 81,48 41 41,41 
6,22 2,045-22,478* 

Low Risk 5 18,52 22 58,59 

Growth Monitoring 

High Risk 49 65,00 37 43,02 
2,45 1,059-5,815* 

Low Risk 14 35,00 26 56,98 

Mother's Education 

High Risk 44 65,45 27 38,03 
3,08 1,395-6,886* 

Low Risk 19 34,55 36 61,97 

Family Income 

High Risk 42 71,63 10 19,23 
10,6 4,204-27,641* 

Low Risk 21 28,38 53 80,77 

Quality of Drinking and Cooking 

High Risk 23 60,00 3 11,54 
11,5 3,108-62,613* 

Low Risk 40 40,00 60 88,46 

Source: Primary Data, 2024 

Table 2 shows that the ANC quality variable is ≥ 4 times the value (COR 3.21, CI: 
95%: 1.252- 8.750), the nutritional status of the KEK mother with the value (COR 2.90, 
CI: 1.190-7.356), body weight low birth rate with value (COR 6.22, CI 95%: 2.045-
22.478), growth and development monitoring with value (COR 2.45, CI 95%: 1.059-
5.815), maternal education with value (COR 3.08, CI 95%: 1.395-6.886), family 
income with value (COR 10.6, CI 95%: 4.204-27.641), and drinking and cooking water 
quality variables with value (COR 11.5, CI 95%: 3.108-62.613). 

Table 3: Multivariate analysis of risk factors for stunting in the Tanjung Selor 
Community Health Center Area, Bulungan Regency Year 2023 

Variable AOR (CI 95%LL-UL) 

ANC quality > 4 times 1,09 (0,330-3,618) 

Mother's Nutritional Status/KEK 1,41 (0,429-4,640) 

Low birth weight 2,4 (0,562-10,286) 

Growth Monitoring 1,82 (0,602-5,524) 

Mother's Education 1,24 (0,438-3,520) 

Family Income 6,58 (2,371-18,296) 

Quality of Drinking and Cooking Water 14,7 (3,287-66,422) 

Table 3 shows that the most dominant variable as a risk factor for stunting incidents in 
the Tanjung Selor Health Center area, Tanjung Selor District, Bulungan Regency is 
the quality of drinking water with an Adjusted Odds Ratio (AOR) value of 14.7 and a 
95% confidence interval (CI) of 3.287- 66,422, indicating the risk of stunting is 14.7 
times higher. 
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Table 4: Final multivariate analysis 

Variable AOR Coeff (CI 95%LL-UL) 

Family Income 10,42 4,858339 (4,183- 25,987) 

Drinking/Cooking Water Quality 11,19 2,415742 (2,844-44,081) 

Constanta  -1.318961  

After getting the coefficient values, a logistic regression equation is carried out based 
on the final model to calculate the probability value using the following formula. 

Y= Contansta + Coef(family income *1 + Coef (quality of drinking and cooking water)*1 

Y= -1.318961 + 4.858339*1+ 2.415742*1 = 3.441 

After getting the Y value entered in the formula to calculate the probability value, the 
result is as follows P = 1 /(1+exp(-y))=96.8%. Based on this value, it can be said that 
the probability of stunting due to the influence of the respondent's low income and 
inadequate drinking water quality is 96.8%. 
 
4. RESULT 

Risk Factors for Maternal ANC Quality 

Table 2 of the case sample shows that the majority of mothers with poor quality ANC 
(ANC < 4 and not served 10 T) had more cases of stunting (70.97%), while mothers 
with ANC quality ≥ 4 times the low risk category (56.84% ).In the logistic regression 
statistical test, maternal ANC quality ≥ 4 times was a risk factor for stunting with a 
value of (OR 3.2, CI: 95%, 252-8,750). ).  

The quality of mothers with ANC is not good, this can be seen in the KMS book and 
adjusted to the mother's ANC register book. It was found that there were still many 
respondents who did not carry out maternal ANC examinations which were not of good 
quality or did not meet standards, which would have an impact on fetal growth and 
impact on LBW, risk of death and stunting.  

This research is in line with research conducted by Dinamara [19] which showed that 
mothers who had stunting toddlers (14%) had poor pregnancy checks (35.3%) while 
mothers who had non-stunted toddlers had good pregnancy checks (26.7%) less 
pregnancy checks (23.3%) p-value = 0.001 (p < 0.05) there is a relationship between 
the determinants of pregnancy checks (ANC) and the incidence of stunting p-value 
0.014.  

This research is also supported by research by Sumiati [20] that there is a relationship 
between a history of ANC visits and the incidence of stunting. More attention needs to 
be paid to prevention methods before and after pregnancy to prevent LBW. 

The results of this research are in line with research by Darmawan [8] that ANC visits 
and the incidence of stunting show a statistical test value of P=0.044 (p, 0.05) that 
there is a relationship between the history of ANC visits and the incidence of stunting. 
During pregnancy, the fetus will experience very rapid growth and development so 
that the quality of the mother's food, health and lifestyle can affect the fetus she is 
carrying [9].  

Poor quality ANC increases the risk of various health and nutritional problems in 
mothers and babies, which contributes to the incidence of stunting, an important step 
in strategies to prevent stunting and ensure optimal health for mothers and children. 
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Risk Factors for Maternal Nutritional Status/CED 

Table 2 shows that the nutritional status of mothers/KEK is quite high in cases of 
stunting (68.57%), while the nutritional status of mothers/KEK is in the low risk 
category (57.14%). In the logistic regression statistical test, maternal nutritional 
status/CED was a risk factor for stunting with an OR value of 2.90, 95% CI: 1.190–
7.356. KEK is related to the family's ability to provide good food for the mother during 
pregnancy, due to economic limitations or insufficient income to meet the mother's 
nutritional needs, this problem has implications for inadequate nutritional intake when 
the mother is pregnant, which has an impact on mothers with KEK 

Research conducted by Trisnawati [21] showed that there was a relationship between 
the history of CED in pregnant women and the incidence of stunting in children under 
five aged 12-59 months, p value = 0.035 (<0.05), in line with research by Oktifasari 
[22] there was a significant relationship between history and KEK of pregnant women 
on TB/U under five was found to be p=0.036 (<0.05). 

Research conducted by Ruaida [23] from the results of the Chi Square test showed 
that the risk value for stunting in toddlers was 4.85 times > for mothers who 
experienced CED during pregnancy and there was a statistically significant 
relationship. This research is also in line with Alice [24], the Chi-Square (Continuity 
Correction) statistical test obtained a value of χ2 = 13.731 with p= 0.000 (<0.05). There 
is a significant relationship between a history of KEK and the incidence of stunting. 

Research conducted by Eka [25] obtained results that were different or not in line with 
this research, the results of the Fisher's Exact Test showed that there was no 
relationship between KEK in pregnant women and the incidence of stunting in toddlers 
24-59 months.  

Chronic energy deficiency (CED) is a condition where the mother suffers from a 
chronic lack of food which results in health problems for the mother. CED can occur in 
women of childbearing age (WUS) and in pregnant women. A person is said to be at 
risk of CED if LILA < 23.5 cm. 

Risk Factors for Low Birth Weight 

Table 2. The percentage of LBW (<2500) is highest in stunting cases (81.48%), while 
LBW is in the low risk category (58.59%). In the statistical test results, LBW is a 
significant risk factor for the incidence of stunting, the OR value is 6.22, 95% CI: 2.045-
22.478, where LBW plays a role in the occurrence of stunting 6.22 times compared to 
normal LBW. 

In research conducted by Miranti [26], LBW contributed to the incidence of stunting by 
5,294 times when compared with a history of normal LBW, babies born LBW will 
experience obstacles in their growth and development, possibly decreasing 
intellectual function. In addition, babies are more susceptible to infection and 
hypothermia occurs. 

This research is in line with that conducted by Ilmi [27] that a history of LBW is a risk 
factor which is the main determinant of stunting in children aged 6-24 months with an 
OR value of 6.075, 95% CI 1.145-32.219 indicating that children who have a history 
of LBW have a 6.075 times risk of experiencing stunting compared to children who 
have normal BBL. 
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The results of this study are not in line with research conducted by Sukmawti [14] 
which showed that the number of children under five who were LBW and experienced 
stunting was 3.8% (2 children) and normal BBL experienced stunting of 96.2% (50 
children) and the test results The statistical value obtained was p=0.47 (>0.05), 
meaning there was no relationship between LBW and stunting. Babies with LBW are 
an important indicator of public health which reflects the lack of maternal nutritional 
intake that occurs for a long time, low socio-economic conditions often have limited 
access to nutritious food and adequate health services, which has a negative impact 
on growth. 

Risk Factors for Growth and Development Monitoring 

Table 2 shows that the majority of children do not regularly monitor their growth and 
development, many in cases of stunting (65.00%), while monitoring their growth and 
development is in the low risk category (56.98%) and the results of statistical tests 
show that children who do not routinely monitor their growth and development show 
that that it is a risk factor for stunting with an OR value of 2.420, 95% CI: 0.605 - 9.683) 
this shows that respondents do not regularly go to the posyandu to monitor growth 
and development from looking at the KMS book for toddlers, growth problems can be 
detected as early as possible with routine going to the posyandu, so they don't fall into 
chronic growth problems or stunting. 

Research is also in line with that conducted by Hadi [9] that children under five who 
experience stunting are > found in respondents who are less active in visiting 
posyandu (36.6%) statistical test p value = 0.845 α value (0.05), meaning there are no 
significant relationship between a history of visits to the posyandu for monitoring falls 
and the incidence of stunting. The results of this study are not in line by Agustina [10] 
the weight weighing variable for monitoring growth and development p=(1,000) >0.05, 
there is no relationship between children's weighing and the incidence of stunting. 

Toddlers who regularly visit the posyandu with ≤8 visits in a period of 1 year and 
experience stunting, this factor is caused by toddlers who come to the posyandu, but 
only get weighed and do not receive additional services such as nutritional 
consultations and counseling. Regular monitoring allows early identification of growth 
problems, such as stunted growth or weight loss, without regular monitoring, early 
signs of stunting may not be detected until the problem is already serious and more 
difficult to intervene. 

Risk Factors: Maternal Education 

Research results in table 2. Respondents with low levels of maternal education were 
most likely to have stunting cases (65.45%), while maternal education was in the low 
risk category (61.97%). These results show that maternal education is a significant 
risk factor for the incidence of stunting with an OR value of 3.08, 95% CI: 1.395-6.886. 
This shows that the mother's education is low, Research conducted by Lahming [28] 
shows that 63.2% of the education of housewives with stunted toddlers is at junior high 
school level. Education for housewives under five is expected to be able to develop 
themselves and their abilities inside and outside of education which can be utilized 
optimally for their survival. Education can influence attitudes in making decisions and 
taking action to change a healthier lifestyle. This research is in line with that carried 
out by Rosy [24] on maternal education. The results showed that there was a 
significant relationship between the level of maternal education and the incidence of 
stunting with a p-value of 0.014. This research is in line with that conducted by Tesfaye 
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[12] which revealed that lack of maternal education, AOR = 3.39, CI 95%: 1.12, 5.11, 
is an independent predictor of the incidence of stunting. This research is in line with 
what was found by Alice [24] regarding maternal education. The results showed that 
there was a significant relationship between maternal education level and the 
incidence of stunting with a value of p=0.014. Research by Vollmer [29] which 
evaluated the same study topic in India, Ethiopia, Tanzania, Uganda and Vietnam also 
found similar results that the mother's education level was one of the determining 
factors for stunting in children. The results of this study are not in line with what was 
found by Oktafisari [22] that maternal education did not have a significant influence (p-
value <0.20, t<1.96, P>0.05). As well as different findings obtained by Maulida [13] 
based on statistical tests (Chi-Square), it is known that the p-value is 0.121 (> 0.05), 
that there is no significant relationship between parental education and the incidence 
of stunting. Overall, education plays an important role in preventing stunting because 
it influences knowledge, attitudes and behavior related to children's nutrition and 
health. Efforts to increase education, especially health and nutrition education, among 
mothers can help reduce the prevalence of stunting. 

Family Income Risk Factors 

Table 2 shows that the percentage of low income is highest in stunting cases (71.63%), 
while family income in the low risk category is in controls (80.77%). In the statistical 
test results, income is less risky and has a significant impact on the incidence of 
stunting with an OR value of 10.6 95% CI 4.204-27.641. In this study, the majority of 
respondents had incomes below the minimum wage. The low income of respondents 
was related to the purchasing power of varied food ingredients and good nutrition for 
children's growth. This research is in line with research by Maulida [13] based on 
statistical tests (Chi-Square), it is known that the p-value = 0.018 (p-value < 0.05), so 
it can be concluded that there is a significant relationship between parental income 
and stunting incident. 

The results of this research are also in line with the research by Nurmawati [30], high 
income levels and stunting occur (16.8%), but not stunting (34.8%) and low income 
levels occur (25.8%), no stunting (22.6%). The Chi-Square test results have a value 
of P = 0.000 < 0.05, meaning that there is a relationship between income level and 
stunting. Income level will determine the type and variety of food that the family will 
buy. The results of this study are not in line with the research of Dewi [31] that family 
income has no significant relationship with stunting in the urban area of Surakarta City, 
p-value 0.152. In contrast to research by Dewi [32], based on the results of Chi-Square 
analysis, it shows that income has no relationship with stunting with a p value = 0.416. 
Even though income is not related to stunting, the income of stunted families is more 
below the minimum wage compared to the non-stunted group. 

Risk Factors for Drinking and Cooking Water Quality 

The research results in table 2. Shows the highest percentage of case samples with 
drinking water quality not meeting the percentage requirements (60.00%), while 
drinking water quality meets the requirements for the low risk category in controls 
(88.46%) in the high risk statistical test. significant for the incidence of stunting, the 
OR value is 11.5, CI 95%: 3.108-62.613, meaning there is a high risk of stunting. In 
this study, the majority of respondents did not meet the requirements for the quality of 
the drinking water used and did not meet the physical requirements, namely not 
cloudy, tasteless, the water was contaminated with pathogenic bacteria. 
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The results of this study are in line with those found by Pradani [33] showing that the 
statistical test of drinking water quality found p = 0.001 (p value < 0.05), there is a 
significant relationship between drinking water quality and the incidence of stunting, 
and is a risk factor for stunting OR 6,094. In line with research by Hadi [9], bivariate 
analysis shows that there is a relationship between drinking water quality with a value 
of p = (0.005) (OR = 4.875, CI 95%: 1.657-14.340) meaning that drinking water quality 
that does not meet the requirements has a 4.875 times higher risk. greater risk of 
experiencing stunting compared to water quality that meets the requirements. This 
research is in line with that carried out by Nurhayati [34] based on the results of 
statistical tests showing that the quality of drinking water was found to be p = 0.001 (p 
value < 0.05), meaning that there is a significant relationship between drinking water 
quality and the incidence of stunting, and is a risk factor. stunting OR value 6.094. 

The results of this study are not in line with research conducted by Ilmi [27] showing 
that access to clean water is an insignificant risk factor for stunting in children aged 6-
24 months. The quality of drinking and cooking that does not meet health requirements 
can cause various health problems that affect children's growth and development and 
contribute to stunting. 
 
5. CONCLUSION 

Quality of maternal ANC < 4 times, maternal nutritional status / KEK, low birth weight, 
growth and development monitoring, maternal education, parental income, quality of 
drinking and cooking water are risk factors for increasing the incidence of stunting in 
the Tanjung Selor Community Health Center working area, Bulungan Regency. Based 
on multivariate logistic analysis, the most dominant risk factor for stunting is the very 
risky drinking/cooking water quality variable. Carrying out health promotion and 
education evenly, empowering the community through the STBM program by involving 
related sectors in efforts to improve the quality of drinking water that meets 
environmental health requirements in breaking the chain of infection due to water that 
does not meet the requirements. 
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