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Background: Stunting is a condition of failure to 

grow in toddlers due to chronic malnutrition, 

especially during the first 1,000 days of life. Less 

protein and zinc intake, history of low birth 

weight, and maternal height are predictors of 

stunting in <2 years toddlers.  

 

Objective: To analyze the stunting risk factors in 

toddlers in Majene Regency, West Sulawesi.   

 

Method: The case-control research design was 

employed for 58 cases and 58 control samples. 

The measurement of protein and zinc intake was 

completed by using a 24-hour food recall form, 

the birth weight and height of the mother were 

obtained by using a questionnaire. The data were 

analyzed using odd ratio and logistic regression.  

 

Result: Those with less protein intake have 3.34 

times higher risk of stunting, while those with 

less zinc intake have 34.46 times higher risk of 

stunting. Those with LBW history have 2.12 

higher risk of stunting but not significant. Those 

whose mothers with short maternal height history 

have 1.85 times higher risk of stunting but not 

significant. Based on multivariate analysis, zinc 

intake is a risk factor for stunting (OR = 0.029 

95% CI: 0.006-0.130).  

 

Conclusion: Protein intake, zinc intake, low birth 

weight and maternal height history are risk 

factors for stunting occurrences. 
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INTRODUCTION 

Stunting is a public health problem due 

to chronic malnutrition and failure to grow 

conditions in toddlers, especially in the first 

1,000 days of children's lives that they 

become very short for their age.1,2 Stunting 

can increase the risk of death in toddlers, 

poor cognitive and motor development, 

increased risk of obesity and non 

communicable diseases, and decreased 

productivity in adulthood.3 This is what 

caused losses in African and Asian countries 

up to 11% of their gross national products.4 

In Indonesia, the incidence of stunting 

reached 30.8%. For West Sulawesi province, 

the prevalence of stunting is 39.7%.5 

Intake of protein and zinc is a highly 

contributed factor to the problem of 

stunting. Quantity and quality of protein 

intake affect plasma insulin growth factor I 

(IGF I) as well as growth factors that play a 

role in bone formation.6 Zinc plays a role in 

the growth process. Based on the research, 

less zinc intake mostly occurs in stunting 

toddlers.7 One of the risk factors affecting 

the occurrence of stunting in toddlers is a 

history of low birth weight.8 Growth will be 

disrupted in LBW  infants with inadequate 

nutritional intake and frequent infections 

that eventually will cause stunting.9 Family-

related factors include a short maternal 

height that causes LBW due to impaired 

blood flow in the uterus and impaired 

growth of the uterus, placenta and fetus of 

pregnant women with short bodies will let 

babies born with low body weight.10 Short 

mothers (height below 150 cm) that reflect 

poor nutritional status are likely to give birth 

to stunted children compared to normal 

height mothers.11 

Based on Majene District Health Office 

data, the prevalence of stunting was 106 

cases in 2018. Majene Regency is one of the 

districts in West Sulawesi with a high 

prevalence of stunting. The purpose of this 

study was to analyze the risk factors of 

stunting incidence among toddlers aged 24-

59 months in Majene Regency, West 

Sulawesi. 

 

MATERIALS AND METHODS 

This research used a case-control design, 

with inclusion criteria for toddlers aged 24-

59 months in Majene Regency. The subjects 

comprised 58 stunting toddlers for cases and 

58 non-stunting toddlers for control obtained 

by using purposive sampling. The variables 

in this study were protein intake, zinc intake, 

low birth weight, and maternal height 

history. Data were collected using 

microtoice to measure body height. The 

birth weight and height history of the mother 

were obtained from the MCH books. Protein 
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and zinc intake data were obtained through 

food recall to the mother for 2x24 hours in 

sequential order. Data were analyzed in 

univariate, bivariate with odd ratio test and 

followed by a simple logistic regression 

multivariate test.  

 

RESULT  

Table 1 show that most toddlers have normal 

birth weight, toddler protein intake is 

categorized as sufficient, but toddler zinc intake 

is categorized as less. The history of antenatal 

care (ANC) belongs to the complete category. 

The mother's height history is mostly in the 

normal category. 

Table 1 Characteristic of Respondents 

Variable Total 

(n) 

Percentage 

(%) 

History of ANC   

Complete 94 81 

Incomplete 22 19 

Birth Weight   

LBW 9 7.9 

Normal 107 92.2 

Mother's 

Height 

  

Short 42 36.2 

Normal 74 63.8 

Protein Intake   

Less 39 33.6 

Enough 77 66.4 

Zinc Intake   

Less 82 70.7 

Enough 34 29.3 

 

Risk analysis of Protein Intake and Zinc 

Intake  

Adequate levels of protein and zinc are 

categorized as sufficient (≥80% RDA) and less 

(<80% RDA). The insufficient level of protein 

in stunting children is 46.6% and the zinc 

adequacy rate in stunting children is 96.6% 

(Table 2). In normal toddlers, adequate protein 

intake is 79.3% and adequate zinc intake is 

55.2%.  

Table 2 shows that the risk factors for stunting 

are the intake of protein and zinc. The results of 

the odd ratio test show that protein intake had 

3.339 times higher risk of stunting incidence. 

Zinc intake has 34.46 times higher risk of 

stunting incidence. The results of the 

multivariate analysis show that zinc intake is a 

factor that increases the risk of stunting 

incidence. 

Table 2 Risk Analysis of Protein Intake and 

Zinc Intake 

Variable Stunting Non 

Stunting 

OR 

(95% 

CI) n % N % 

Protein Intake      

Less 27 46.6 12 20.7 3.339 

(1.473 

– 

7.569) 

Enough 31 53.4 46 79.3 

Zinc Intake      

Less 56 96.6 26 44.8 34.46 

(7.671 

– 

154.8) 

Enough 2 3.4 32 55.2 

 

Risk Analysis of Low Birth Weight and 

Maternal Height History 

Birth weight and height of the mother are risk 

factors for stunting incidence in toddlers. Birth 

weight is categorized as normal if the birth 

weight is ≥2500 grams. Low birth weight in 

stunted children is 10.3% while in normal 

mailto:resty.gizi@gmail.com


“RISK ANALYSIS OF STUNTING INCIDENCE OF TODDLERS IN MAJENE REGENCY, WEST 

SULAWESI” 

4/6 RESTY RYADINENCY1*, Resty Ryadinency. Department of Public Health, Faculty of Health, 

Universitas Mega BuanaPalopo. Andi Achmad Street (Ex Veteran) 25, Palopo, South Sulawesi, 

Indonesia. Email: resty.gizi@gmail.com 

 

 

toddlers, the normal birth weight is 94.8% 

(Table 3).  

The height of the mother is categorized as 

normal if it is ≥150 cm. In children who suffer 

stunting, the history of short maternal height is 

43.1% while in normal toddlers the history of 

normal maternal height is 70.7% (Table 3). 

Table 3 shows that low birth weight has 2.12 

times higher risk of causing stunting in toddlers. 

Likewise the mother's height, the short mother 

has 1.87 times higher risk of causing incidents of 

stunting. Regression test results show that zinc 

intake is the most influential on the incidence of 

stunting. 

 

Table 3 Risk Analysis of Toddler Birth 

Weight and Maternal Height History 

Variable Stunting Non 

Stunting 

OR 

(95% 

CI) n % N % 

Birth Weight      

LBW 6 10.3 3 5.2 2.12 

(0.503 

– 

8.900) 

Normal 52 89.7 55 94.8 

Mother's 

Height 

     

Short 25 43.1 17 29.3 1.87 

(0.85 

– 

3.94) 

Normal 33 56.9 41 70.7 

 

Table 4 Logistic Regression Test Results  

Variabl

e 

B SE P OR 95% 

CI 

Zinc 

Intake 

2.77

3 

0.72

9 

0.00

0 

16.00

0 

0.00

6 – 

0.13

0 

 

 

DISCUSSION  

Insufficient intake of protein and zinc as 

well as a history of LBW and abnormal 

maternal height are the risk factors of 

stunting incidence in toddlers aged 24-59 

months. The result yields that there is a 

relationship between protein intake with the 

incidence of stunting that they are 3.339 

times more likely to suffer stunting. In 

previous research, the average protein intake 

is lower in stunting children compared to 

non-stunting children.6 The study in 

Pontianak revealed that the risk for stunting 

was 1.87 times higher in the stunting toddler 

group.12 Protein intake is collected through 

food recall within 2 x 24 hours with a time 

that does not coincide, the food recall result 

showed that protein intake was low although 

not significant in the stunting toddler group. 

Less protein intake is a cause of failure to 

thrive in toddlers. The amount and quality of 

protein consumed will affect plasma levels 

of insulin growth factor I (IGF-I) which is a 

mediator of growth.6 

Toddlers who have inadequate zinc 

levels have 34.46 times greater risk of 

stunting than toddlers who have adequate 

zinc levels. Zinc plays a role in the growth 

process of toddlers. Since zinc helps the 

work of growth hormone, zinc deficiency 

will inhibit the function of that hormone.13 

The results of this study are in line with 
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research conducted in Semarang which 

showed that the level of zinc adequacy is a 

factor affecting the incidence of stunting in 

the toddler.14 From the study, it is found that 

the average amount of zinc intake for non-

stunting toddlers is higher than for stunting 

toddlers. Multivariate analysis showed that 

zinc intake is the riskiest factor for the 

occurrence of stunting in toddlers aged 24-

59 months. 

The results showed that birth weight in 

stunting toddlers has a risk of 2.12 times 

higher compared to toddlers with normal 

birth weight. Birth weight is a parameter that 

is often used to describe the growth of the 

fetus during pregnancy.15 Research in Nepal 

showed that low birth weight had a stunting 

risk of 4.47 times greater than that of 

toddlers born with normal weight.16 Failure 

to thrive at early age indicates the risk to 

experience failure to thrive in the next age 

period.  

Based on the study, a short maternal 

height has a 1.87 times higher risk of 

causing stunting in toddlers. This study is in 

line with research conducted in Egypt that 

mothers who have a short height (<150 cm) 

are at risk of having stunting children 

compared to those with a height of >150 

cm.17 Generally, parents who have genes in 

chromosomes that carry short traits will 

increase the chances of children inheriting 

these genes. The mother's height is related to 

the physical growth of the child. This is due 

to the limitation of uterine blood flow and 

the growth of the uterus, placenta and fetus 

of short mothers that their babies are born at 

risk of having a low birth weight which will 

cause fetal growth retardation.10 

 

CONCLUSION 

Risk factors affecting the occurrence of 

stunting in toddlers aged 24-59 months are 

protein intake, zinc intake, low birth weight, 

and a history of maternal height. However, 

the highest risk of the occurrence of stunting 

is the intake of zinc.  
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