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Research Paper: 
Determinants of Stunting Incidence in Children Under 
Five Years of Age at the Rumbia Health Center, Indonesia

Background: Stunting is linear growth retardation and a major public health problem among 
children worldwide. This study was done to investigate the determinants of stunting in children 
under five years at the Rumbia Health Center, Indonesia.

Methods: This case-control study was done on 82 (41 cases and 41 controls) subjects matched 
by age and sex, taken by purposive sampling involving infants and children aged 6-59 months 
in Rumbia District, Bombana Regency, Indonesia, consisting of 5 Village. Data were collected 
using medical records and a researcher-made questionnaire and analyzed by odds ratios and 
logistic regression using SPSS 16. The significance level was set at 0.05. 

Results: The results based on multivariate analysis showed that the incidence of stunting was 
influenced by a number of factors, including a history of exclusive breastfeeding (OR=0.352), 
birth weight (OR=5.106), family income (OR=0.703), and mother’s education level (OR=0.175). 
However, the mother’s education level was significantly related to the incidence of stunting in 
this analysis model (P=0.003).

Conclusion: Indonesian mothers should be more active in accessing information about stunting 
and how to prevent it. Community health nurses and other members of the health care team are 
recommended to intensify the provision of stunting education and information to the community, 
especially to at-risk families. Also, special attention must be paid to women’s access to higher 
education. 
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1. Introduction

tunting or low height for age is a linear 
growth disorder or stunted growth that is 
considered a major public health problem 
among children worldwide. Around 151 
million (22%) children under five years 
of age in 2017 had stunting (Titaley et al. 

2019). Worldwide, 5.6 million children die before the age 
of five each year, with 80% of these deaths occurring in 
Sub-Saharan Africa and Asia. Nearly half of these deaths 
occur in malnourished children and strong epidemiologi-
cal evidence suggests that this is due to susceptibility to 
life-threatening infections among malnourished children 
(Walson & Berkley 2018). The incidence of stunting is 
associated with low birth weight, which indicates a lack 
of proper nutrition in the long run, especially micronutri-
ents associated with infectious diseases. Therefore, stunt-
ing and its effects could have a negative impact on the 
quality of life of children and the formation of human re-
sources in the future (Alifariki 2020; Rangki et al. 2020).

In Africa, the burden of stunting is heavy with a preva-
lence of 36%, and is generally around 40% in rural areas 
and 25% in urban areas (Abeway et al. 2018). Most of 
the deaths from stunting are associated with the level of 
knowledge of mothers and poverty factors that occur in 
the first five years of life. Therefore, strengthening the 
health system to improve child health through prioritizing 

mothers and children by overcoming poverty and increas-
ing access to food is needed as a strategy to improve sus-
tainable child nutrition (Habimana & Biracyaza 2019).

Stunting is a nutritional problem in children with 
length/age or height/age (PB/U or TB/U) more than two 
standard deviations below the World Health Organiza-
tion (WHO) Child Growth Standards median (Kemenkes 
2018b). The WHO in 2018 reported that the prevalence 
of stunting in children under five years of age is about 
21.9% (Headey & Palloni 2020). Indonesia is the third 
country with the highest prevalence of stunting in South-
east Asia. The prevalence of stunting in Indonesia was 
recorded at 27.5% in 2016, which increased to 29.6% 
in 2017, and reached 30.8% in 2018 (Kemenkes 2018a). 

Based on the nutritional status of PB/U or TB/U in 
2018, the prevalence of stunting in Southeast Sulawesi 
Province was 2.67%, with the category of very short 
children and the category of short children being at 
5.25%. Based on the nutritional status of the TB/U in-
dex, this figure increased in 2019 and included an in-
crease in the very short children category by 3.25% and 
in the short children category by 13.67%. Referring to 
the data from the Bombana District Health Office of In-
donesia in 2019, the number of very short and short chil-
dren at the Rumbia Health Center was 67 (36.02%). It is 
known that stunting in children as chronic malnutrition 
is caused by many factors, such as socioeconomic con-
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Highlights 

● Chronic malnutrition is recognized as the best indicator of the quality of human capital of a country. 

● Many children in underdeveloped countries suffer from stunting or low height for age.

● Stunting leads to wide-ranging adverse outcomes, including short-term outcomes, such as morbidity and mortality 
in infants/toddlers, medium-term outcomes, such as reduced mental and cognitive abilities, and long-term outcomes, 
including its impact on human resource quality and degenerative diseases in adulthood. 

● The findings of this study showed that lower levels of maternal education greatly affect the incidence of stunting 
in children.

Plain Language Summary 

Stunting in children is a form of growth disorder caused by chronic malnutrition, especially in the first 1000 days of 
life. Stunting indicates a public health problem because it is associated with an increased risk of morbidity and mor-
tality, decreased motor and mental function development, and reduced physical capacity. Many factors influence the 
incidence of stunting, including exclusive breastfeeding for less than 6 months of age, low birth weight, low family 
income, and low maternal education level. The findings of this study determined mothers’ education as the predictor 
of the incidence of stunting in children. 
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ditions, maternal nutrition during pregnancy, infectious 
diseases during infancy, and lack of nutritional intake in 
infants, and these children will experience difficulties in 
achieving optimal physical and cognitive development 
in the future (Kemenkes 2019).

Due to the lack of efforts to provide nutrition for chil-
dren during the COVID-19 epidemic, there is concern 
that the rate of stunting in Indonesian children will in-
crease (Lawaceng & Rahayu 2019). Age-inappropriate 
growth and development can also signify that a child’s 
immune system has decreased, making them more sus-
ceptible to infection, including pathogens, such as the 
coronavirus (Akseer et al. 2020). Repeated infections 
disrupt the gastrointestinal tract of the child and cause 
malabsorption of nutrients; hence, there is a risk of suf-
fering from malnutrition and if not detected, will even-
tually interfere with growth hormone in the long run and 
lead to stunting.

Various studies have been carried out on the determi-
nants of stunting in children; some of them assessed stunt-
ing associated with poor environmental quality (Sulastri 
2012; Vilcins, Sly & Jagals 2018; Budge et al. 2019; 
Marni 2020), parents’ demographic factors, especially 
mothers (Hall et al. 2018; Buisman et al. 2019), family 
socioeconomic factors (Zottarelli, Sunil & Rajaram 2007; 
Mantovani et al. 2016; Binagwaho et al. 2020), and ma-
ternal nutritional intake during pregnancy (Van Stuijven-
berg et al. 015; Dewey 2016). According to the foreword, 
this study was carried out with the aim of investigating the 
determinants of stunting in children under five years of 
age at the Rumbia Health Center, Indonesia.

2. Materials and Methods

The current study was conducted in the Work Area of   
the Rumbia Health Center, Rumbia District, Bombana 
Regency, and Southeast Sulawesi Province during the 
COVID-19 pandemic, involving four kelurahan (sub-dis-
trict) and one village. A case-control design was applied 
by involving 82 children aged 6-59 months (41 cases 
and 41 controls) matched by age and sex. Children with 
congenital growth disorders and Down syndrome who 
have been medically identified by doctors/pediatricians 
were not included in the study. Stunting was determined 
based on the nutritional status of the children i.e., body 
length index according to age (PB/U or TB/U) within 
the threshold (anthropometric standards for assessment 
of child nutritional status) referring to WHO standard re-
ported in 2005 (Kemenkes 2019). Furthermore, children 
under five years of age were grouped as normal (TB/U 
-2SD to +3SD) and stunting (TB/U < –2SD). Other vari-

ables were the history of exclusive breastfeeding, fam-
ily income, birth weight, and mother’s education, which 
were collected using a questionnaire. The questionnaire 
was made by the researcher based on the questionnaire 
that had been used in previous studies and its validity 
was confirmed, and then, it was given to the mothers to 
be answered. The history of exclusive breastfeeding was 
classified by yes-no questions; yes, if the baby has been 
exclusively breastfed until the age of 6 months, and no, if 
the baby is breastfed before the age of 6 months.

Birth weight was divided into two categories, namely 
Low Birth Weight (LBW) if the baby’s weight is <2500 
g and normal birth weight if the baby’s weight is ≥2500 
g. The family income was categorized as “low” if it 
was less than the provincial minimum wage standard, 
and “sufficient” if it was more or equal to the provincial 
minimum wage standard. The parents’ education level 
was classified into low education (no completed primary 
school, elementary, junior high school, and senior high 
school) and higher education (baccalaureate, associate 
degree, and post-graduate). Data analysis was done us-
ing SPSS software version 16.0 and the Odds Ratio (OR) 
and multivariate logistic regression to find the determi-
nants of stunting in children under five years of age. The 
significance level was set at 0.05. 

3. Results

The demographic characteristics of children and their 
parents are presented in Table 1. Table 2 represents the 
risk factor analysis on the frequency of stunting in the 
case and control groups. According to Table 3, the model 
showed that of the four independent variables analyzed, 
there was at least one variable related to the incidence 
of stunting. The variable that was significantly related 
to the incidence of stunting in this analysis model was 
the mother’s education level (P=0.003). This model also 
explained that the analyzed independent variables con-
tributed 34.5% to the incidence of stunting and 65.5% of 
stunting events were influenced by other factors not stud-
ied. In this analysis, it can also be concluded that the B 
value of the education level was 1.743, which means that 
mothers who had low levels of education can increase the 
chances of having stunted children by 1.743 times. 

4. Discussion

The results showed a significant relationship between 
birth weight and the incidence of stunting. LBW reflects 
public health problems, including long-term maternal 
malnutrition, poor health, hard work, and poor health care 
during pregnancy. LBW is an important predictor of the 
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health and survival of newborns and is associated with a 
high risk of stunting in children (Sutan et al. 2014). It was 
found in a study that as many as 27(42.2%) of children 
had a history of LBW and 32(100%) experienced stunting 
(Murti, Suryati & Oktavianto 2020). Our result is also in 
line with a research in Lampung, which also stated that 
there was a relationship between birth weight and the inci-
dence of stunting in children aged 6-59 months, and chil-
dren with LBW had a 2.82 times risk of stunting (Alfarisi, 
Nurmalasari & Nabilla 2019). This result is also congruent 
with research in Brazil that children with a birth weight of 
<2,500 g showed a 3.53 times greater risk of stunting than 
those with a birth weight of 2500 g (de Menezes et al. 

2011). The children of low-income families were mostly 
stunted and the relationship between the two variables 
was significant (P=0.01). Parents with adequate income 
will have the ability to provide all the primary and sec-
ondary needs of the child. Families with good economic 
status also have access to better health services. Children 
in families with low economic status tend to consume 
less food in quantity, quality, and variety. The high eco-
nomic status allows a person to choose and buy nutri-
tious and varied food (Aksol 2021). Previous evidence 
has also found a significant relationship between family 
income and the incidence of stunting (Harikatang et al. 
2020). Family income is the root of nutritional problems, 

Table 1. Demographic characteristics of the children and their parents 

Variable No. (%)

Age group

Mean±SD

6-11 months

12-59 months

34.6±2.35

16(19.5)

66(80.5)

Gender
Female

Male

47(57.3)

35(42.7)

Family members
≤ 4 people

> 4 people

28(34.1)

54(65.9)

Mother’s education level 

Not Completed in primary school

Elementary

Junior high school

Senior high school

 Associate degree

Baccalaureate

Post-graduate

1(1.2)

8(9.8)

24(29.3)

30(36.6)

8(9.8)

10(12.2)

1(1.2)

Father’s education level

Not Completed in primary school

Elementary

Junior high school

Senior high school

Associate degree Baccalaureate

Post-graduate

2(2.4)

6(7.3)

14(17.1)

39(47.6)

3(3.7)

17(20.7)

1(1.2)

Mother’s occupation

Housewife

Civil servant/Police/Army

Private

Part-time worker/honorary

64(78.0)

8(9.8)

4(4.9)

6(7.3)

Father’s occupation

Civil servant/Police/Army

Private

Entrepreneur

Farmer/Fisherman

Driver

Part-time worker/honorary

17(20.7)

18(22.0)

26(31.7)

15(18.3)

1(1.2)

5(6.1)
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including stunting in children (Ernawati et al. 2018). In-
come is an important factor in determining household 
expenditures, including family food consumption pat-
terns. Good income will allow the family to consume 
nutritious food and access educational services useful 
for improving nutrition (Wu, et al. 2015).

Linear growth retardation is estimated to affect 34% of 
children younger than five years of age in lower-middle-
income countries (Walker et al. 2007). Supported by the 
results of research conducted in Ethiopia and Madagas-
car, it is stated that socio-economic factors associated 
with low income and poverty are associated with stunt-
ing. Low family income increases the chances of stunt-
ing compared to affluent families by 3.1 times (Ernawati 
et al. 2018). There was a significant relationship between 
the mother’s education and children’s stunting. It was 
also shown that mothers who have low levels of educa-
tion can increase the chances of having stunted children 
by 1.743 times. 

Education level affects health indicators, one of which 
is nutritional status. Individuals who have a high level 

of education are likely to have greater knowledge about 
healthy lifestyles, such as consuming nutritious diets to 
have better health status. The level of education is related 
to income, where the level of income tends to increase 
as the level of education increases. The level of educa-
tion also affects the level of good knowledge in choosing 
appropriate food wisely and handling health problems 
properly (Huang 2015).

 The mother’s education level is an important factor 
in supporting the health status of family members, in-
cluding children. Mothers with higher education tend to 
easily accept new knowledge or information, including 
knowledge about processing and selecting good types of 
food for the family (Ni’mah & Muniroh 2015). A study 
by Hizni in Cirebon City found a significant relationship 
between the level of maternal education and the inci-
dence of stunting, in which mothers with low education 
had a 2.22 times greater risk of having stunted children 
than mothers with higher education (Rahayu & Khairi-
yati 2014). Another study also found that a low level of 
education in fathers (P=0.017) and mothers (P<0.001) is 
a risk factor for stunting (Titaley et al. 2019). 

Table 2. Results of risk factor analysis on the frequency of stunting in cases and controls 

Variable
No. (%) Value 

Stunting (n=41) Normal (n=41) OR (LL-UL)

History of exclusive breast
feeding

Exclusive 
Non-exclusive

19(46.3)
22(53.7)

25(61)
16(39)

1.8a

(0.7-4.3)

Birth weight
Low Birth Weight (LBW)

Normal birth weight
32(78.1)

9(22)
40(97.6)

1(2.4)
11.2b

(1.3-93.5)

Family income
Low

Sufficient
30(73.2)
11(26.8)

18(43.9)
23(56.1)

0.3b

(0.1-0.7)

Mothers’ Education level
Low
High

25(61)
16(39)

8(19.5)
33(80.5)

0.2c

(0.1-0.4)

aP>0.05, bP=0.01, cP<0.0001.

Table 3. Multivariate analysis of the risk factors for stunting

Variable B S.E. Wald df Sig. Exp (B)

History of exclusive breastfeeding -544 0.251 1.091 1 0.332 0.352

Birth weight 1.630 1.156 1.988 1 0.159 5.106

Family income -0.353 0.568 0.386 1 0.534 0.703

Mother’s education level -1.743 0.591 8.691 1 0.003 0.175

Constant 3.689 2.114 3.044 1 0.081 40.008

R-square 0.345
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5. Conclusion

Birth weight, family income, and mother’s education 
level are factors related to the incidence of stunting of 
children at the Rumbia Health Center, while the determi-
nant of the incidence of stunting was the mothers’ educa-
tion level. Given that maternal education has a decisive 
role in the incidence and prevalence of stunting, Indone-
sian mothers, especially mothers living in the study area 
and similar areas in Indonesia, are advised to acquire the 
needed information about stunting and how to prevent it 
through the media. Community health nurses and other 
members of health teams working in these areas also 
need to be more active in educating and informing moth-
ers, especially at-risk families about stunting. Also, spe-
cial attention must be paid to women’s access to higher 
education. This study was conducted in a small area, 
with unique features, and on a small sample; therefore, 
the findings should be used with caution. 
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