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ABSTRACT 

 

Background: Eastern is one of the regions that have a higher prevalence rate of stunted 

children than other regions in Indonesia. The study aims to analyze the risk factors for stunted 

toddlers in Eastern Indonesia. 

Methods: The study employed secondary data from the 2017 Indonesia Nutritional Status 

Monitoring. With the multi-stage cluster random sampling method, 24,103 toddlers in eastern 

Indonesia were sampled. Data were analyzed using a multinomial logistic regression test. 

Results: The results of the study found that toddlers living in urban areas had a 0.798 times 

chance compared to toddlers living in rural areas to experience severe stunted (OR 0.798; 95% 

CI 0.719-0.885). A toddler with a married mother is 0.706 times more likely than a toddler 

with a divorced/widowed mother to experience severe stunted (OR 0.706; 95% CI 0.547-

0.911). The results of this multivariate analysis indicate that the better the level of education of 

a mother, the less likely it is to have stunted and severely stunted toddlers. Meanwhile, the 

analysis also found that toddler's age is a determinant of stunted and severe stunted toddlers. 

Conclusion: It concluded that 4 factors were found as risk factors for stunted toddlers in 

Eastern Indonesia. The four factors are living in rural areas, having a divorced/widowed 

mother, poor education, and a toddler's age. 
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INTRODUCTION  

 

Stunting is an indicator of the nutritional status of children under five, which is marked 

by height according to age below -2 SD compared to the standards set by the World Health 

Organization. Stunting is an important indicator of the health of children under five because it 

is an indication of the occurrence of chronic malnutrition problems that occur in children under 

five (1,2). Stunting in childhood is recognized as the best indicator for measuring children's 

well-being and reflects accurately on existing social inequalities (3). Stunted toddlers are 

caused by multiple factors, such as socioeconomic conditions, maternal nutrition during 

pregnancy, infant pain, and lack of nutritional intake in infants (2). 

Stunting has a serious impact on the quality of growth, development and also increases 

the morbidity of non-communicable diseases in the future. Meanwhile, the stunted toddler will 

also experience difficulties in achieving optimal physical and cognitive development in the 
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future (2). Previous research has shown the impact of stunting on children's cognitive 

development, which can result in intrauterine growth retardation (4,5). On the other hand, a 

stunted toddler has a greater chance of obesity. Permanent metabolic and endocrine adaptations 

begin in the womb, so that excess nutritional intake in infants who were initially malnourished 

will experience failure of adaptation which can increase the risk of metabolic disorders in old 

age. This condition impacts glucose intolerance which is initially mediated by obesity (6,7). 

Previous research has found that early-life stunting has adverse functional 

consequences, including poor cognition and low levels of education. Later as adults will have 

low wages, lost productivity, and if this is accompanied by weight gain in childhood, will 

increase the risk of chronic diseases related to nutrition (8–10). 

In 2013, globally, around 151 million children under five are estimated to be stunted. 

Meanwhile, in 2017, it was estimated that half of all children who were stunted lived in Asia, 

and more than one third in Africa (11). On the other hand, Indonesia nationally also noted the 

prevalence of stunted toddlers which is concerning. Reports on the Indonesia Basic Health 

Survey in 2007, 2013 and 2018, still show the stunting rate in children under 30%. This 

situation is equivalent to 3 in 10 toddlers born in Indonesia who are stunted (12).  

In 2018, the prevalence in Eastern Indonesia on average was above the national 

prevalence rate which was recorded at 30.8%. Five provinces in the Eastern region are recorded 

to have a prevalence of stunted toddlers as follows: East Nusa Tenggara 42.7%, Maluku 34.0%, 

North Maluku 31.4%, West Papua 27.8%, and Papua 33.1%. Only West Papua recorded figures 

that are below the national average (13). This achievement informs that stunting is a public 

health problem in Indonesia, especially in Eastern Indonesia, to date. Based on the background 

description, this study aims to analyze the risk factors for stunting in toddlers in Eastern 

Indonesia. 

 

 

MATERIALS AND METHODS  

 

Data Source 

 

This study uses secondary data from the 2017 Indonesia Nutrition Status Monitoring. 

the 2017 Indonesia Nutrition Status Monitoring is a national scale survey using a multi-stage 

cluster random sampling method conducted by the Directorate of Nutrition of the Ministry of 

Health of Indonesia (14). The population in this study were all toddlers in Eastern Indonesia. 

The unit of analysis in this study was toddlers aged 0-59 months, with mothers as respondents. 

The sample size analyzed in this study was 24,103 toddlers. 

 

Data Analysis 

 

Stunting is an indicator of nutritional status that is assessed based on height for age or 

the height of a child who is reached at a certain age. The indicator of height for age is 

determined based on the z-score, or the deviation of height from normal height according to 

WHO growth standards. The limit for the category of nutritional status of children under five 

according to index height per age according to WHO is (14):  

- Severe stunted : < -3,0 SD 

- Stunted  : -3,0 SD to -2,0 SD 

- Normal  : ≥ -2 SD 

Before conducting a multinomial logistic regression test, a co-linearity test was carried 

out. Furthermore, variable selection is carried out using the Chi-Square test to test the 

dichotomous variable, while for continuous variables the T-test is used. This statistical test was 
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used to assess whether there was a statistically significant relationship between the nutritional 

status variables of children under five years of age as the dependent variable and the 

independent variable. Six independent variables were tested as risk factors for stunting in 

Eastern Indonesia, namely type of place of residence, mother's age, mother's education level, 

mother's employment status, and toddler's age. A multinomial logistic regression test was used 

in the final stage to determine the variables which are risk factors for stunting in children under 

five in Eastern Indonesia. 

 

Ethics and Consent 

 

The 2017 Indonesia Nutrition Status Monitoring has an ethics license approved by the 

national ethics committee (ethical number: LB.02.01 / 2 / KE.244 / 2017). In this survey, 

informed consent was used during data collection, which took into account aspects of the 

procedure for data collection, voluntary, and confidentiality. 

 

 

RESULTS  

 

Table 1 shows the results of co-linearity tests show that there is no co-linearity between 

dependent variables and independent variables. Table 1 confirms that the tolerance value for 

all variables is greater than 0.10. Meanwhile, the VIF value for all variables is less than 10.00. 

Then referring to the basis of decision making in the multicollinearity test, it can be concluded 

that there are no multicollinearity symptoms in the regression model. 

 

Table 1. Results for co-linearity test (n=24,103) 

Variables 
Collinearity Statistics 

Tolerance VIF 

Type of place of residence 0.942 1.062 

Mother’s age  0.979 1.021 

Mother’s marital status 0.995 1.005 

Mother’s education level 0.951 1.051 

Mother’s employment status 0.983 1.017 

Toddler’s age (in months) 0.981 1.019 

*Dependent Variable: Nutrition status of toddler 

 

Descriptive Analysis 

 

Table 2 is a statistical description of the characteristics of toddlers based on nutrition 

status which are the objects of analysis in this study. Table 2 shows that in all nutritional status 

categories, toddlers who live in rural areas, have mothers in the 20-29 age group, and have 

married mothers. 

Based on the mother's education level, it is dominated by mothers with primary 

education. Meanwhile, based on the mothers' employment status, it was dominated by 

unemployed mothers. Finally, based on toddler's age, toddlers with severe stunted have an 

average age that is slightly older than toddlers who are stunted. 
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Table 2. Descriptive Statistic of Nutrition Status of Toddler in Eastern Indonesia (n=24,103) 

Variables 

Nutrition Status of Toddler  

p Normal Stunted Severe Stunted 

n % n % n % 

Type of place of residence       ***0.000 

 Urban 3234 20.5% 891 18.8% 539 15.0%  

 Rural  12557 79.5% 3839 81.2% 3043 85.0%  

Mother’s Age        **0.008 

 < 20 846 5.4% 187 4.0% 188 5.2%  

 20-29 7443 47.1% 2241 47.4% 1655 46.2%  

 30-39 5995 38.0% 1812 38.3% 1359 37.9%  

 40-49 1362 8.6% 438 9.3% 346 9.7%  

 >49 145 0.9% 52 1.1% 34 0.9%  

Mother’s Marital status       ***0.000 

 Never married 174 1.1% 65 1.4% 67 1.9%  

 Married 15369 97.3% 4587 97.0% 3430 95.8%  

 Divorce/widowed 248 1.6% 78 1.6% 85 2.4%  

Mother’s Education level       ***0.000 

 No education 1896 12.0% 507 10.7% 607 16.9%  

 Primary  7366 46.6% 2438 51.5% 1900 53.0%  

 Secondary  4724 29.9% 1376 29.1% 838 23.4%  

 Higher 1805 11.4% 409 8.6% 237 6.6%  

Mother’s Employment Status       ***0.000 

 Unemployed 8769 55.5% 2704 57.2% 1860 51.9%  

 Employed 7022 44.5% 2026 42.8% 1722 48.1%  

Toddler’s Age (in months; 

mean) 
15791 (24.10) 4730 (31.33) 3582 (31.41) ***0.000 

Note:  Chi-Square is used for dichotomous variables and the T-test used for continuous variables. Significant at 
the 95% level. 

 

 

Multivariate Analysis 

 

Table 3 shows the results of the multinomial logistic regression test to determine the 

characteristics of mothers under five as predictors of the incidence of stunting in Indonesia. In 

this multinomial logistic regression test, toddlers with "normal" nutritional status were used as 

the reference 

Table 3 shows that toddlers who live in urban areas are more likely 0.798 than those 

who live in rural areas to experience severe stunted (OR 0.798; 95% CI 0.719-0.885). The 

results of this analysis indicate that toddlers who live in rural areas are at more risk of 

experiencing severe stunted. 

A toddler with a married mother is 0.706 times more likely than a toddler with a 

divorced/widowed mother to experience severe stunted (OR 0.706; 95% CI 0.547-0.911). This 

information shows that divorced/widowed mother is a risk factor for toddlers to experience 

severe stunted. 
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Table 3. Multinomial Logistic Regression of Nutrition Status of Toddler in Eastern Indonesia 

(n=24,103) 

Predictors 

Stunted Severe Stunted 

OR 
Lower 

Bound 

Upper 

Bound 
OR 

Lower 

Bound 

Upper 

Bound 

Type of place: Urban 0.926 0.849 1.009 ***0.798 0.719 0.885 

Type of place: Rural  - - - - - - 

Mother’s Age: < 20 0.837 0.584 1.200 1.193 0.789 1.803 

Mother’s Age: 20-29 0.930 0.671 1.288 1.095 0.747 1.607 

Mother’s Age: 30-39 0.876 0.632 1.214 1.083 0.738 1.590 

Mother’s Age: 40-49 0.867 0.617 1.218 1.084 0.729 1.613 

Mother’s Age: >49 - - - - - - 

Mother’s Marital: Never married 1.324 .897 1.953 1.355 0.924 1.987 

Mother’s Marital: Married 0.974 0.750 1.265 **0.706 0.547 0.911 

Mother’s Marital: 

Divorce/widowed - - - - - - 

Mother’s Education: No education 1.103 0.949 1.282 ***2.207 1.865 2.612 

Mother’s Education: Primary  ***1.389 1.229 1.570 ***1.894 1.630 2.201 

Mother’s Education: Secondary  **1.252 1.101 1.424 ***1.391 1.186 1.631 

Mother’s Education: Higher - - - - - - 

Mother’s Employment: 

Unemployed 

1.044 0.973 1.120 *0.909 0.840 0.982 

Mother’s Employment: Employed - - - - - - 

Toddler’s Age (in months; mean) ***1.027 1.025 1.029 ***1.027 1.025 1.030 

Note: Reference category was “normal”; confidence interval of 95% for OR; *significant at 95% level. 

 

Table 3 shows that toddlers with mothers who have no education have a chance of 2.207 

times compared to toddlers with mothers with higher education to experience severe stunted 

(OR 2.207; 95% CI 1.865-2.612). Toddlers with mothers with primary education were 1.389 

times more likely than toddlers with mothers with higher education to be stunted (OR 1.389; 

95% CI 1.229-1.570). Toddlers with mothers who have primary education are 1.894 times more 

likely than toddlers with higher education to experience severe stunted (OR 1.894; 95% CI 

1.630-2.201). Toddlers with mothers who have secondary education have a chance of 1.252 

times compared to toddlers with mothers with higher education to be stunted (OR 1.252; 95% 

CI 1.101-1.424). Toddlers with mothers who have secondary education have a probability of 

1.391 times compared to toddlers with mothers with higher education to experience severe 

stunted (OR 1.391; 95% CI 1.186-1.631). 

The multivariate analysis results show that the better a mother's education level is, the 

less likely it is to have stunted and severely stunted toddlers. Meanwhile, the analysis also 

found that toddler's age is a determinant of stunted and severe stunted toddlers. 

 

 

DISCUSSION 

 

The results of this analysis indicate that living in rural areas is a risk factor for children 

under five to experience severe stunted. In the Indonesian context, urban areas have a more 

progressive level of development progress in any field (15). This condition encourages the 
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availability of better information, including health information (16,17). The findings in this 

study are in line with other findings published in a study in India, Congo, and Tanzania (18–

20). In Tanzania, toddlers who live in urban areas are 0.56 times more likely to be stunted (19). 

On the other hand, a study in Pakistan reported different findings, toddlers who live in rural 

areas are 0.67 times more likely than toddlers who live in urban areas (21). 

Divorced/widowed mother was also found to be a risk factor for toddlers to experience 

severe stunted. In the context in Indonesia, women or mothers are responsible for domestic 

affairs, while men or husbands are responsible for earning a living (1,22). In a family with a 

divorced/widowed mother, the mother must take over the responsibility for both roles. This 

condition makes the child less attentive because the time provided by the mother to care for 

her child is getting less (23–25). 

The results of the analysis inform that poor education is a risk factor for toddlers to 

experience stunted and severely stunted toddlers. Mothers with better education levels are also 

presumed to have a better understanding of choosing better or risky behaviors (26,27), both for 

their health and for the health of their children. This finding confirms the results of several 

previous studies in various countries which inform that poor education mothers increase the 

risk of children under five to be stunted (18,28,29). In line with these findings, a study in North 

East Ethiopia reported that toddlers who have no education mother are 4.92 times more likely 

to be stunted (28). 

The analysis also found that toddler's age is a determinant of stunted and severe stunted 

toddlers. This finding is in line with the results of previous studies in Bangladesh, Ethiopia, 

Uganda, including Indonesia (10,30–33). 

 

Study Limitation 

 

 This study has limitations as a consequence of the secondary data received. Several 

variables from previous studies had been identified as risk factors for stunted toddlers who 

were not included in the analysis. Among them are no access to a latrine, short maternal height, 

not feeding colostrum (28), low birth weight (34), poor wealth index (18,19), poor antenatal 

care visits (35), and lack of postnatal vitamin-A supplementation (36), including the value of 

children (37,38). 

 

 

CONCLUSIONS  

 

Based on the results of the study, it can be concluded that 4 factors were found as risk 

factors for stunted toddlers in Eastern Indonesia. The four factors are living in rural areas, 

having a divorced/widowed mother, poor education, and a toddler's age. The conclusion of the 

results of this study provides specific and clear targets for policy-makers to carry out the 

necessary interventions in stunted toddlers in Eastern Indonesia. 
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