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A B S T R A C T 
Background: The high rate of stunting is still a nutritional problem in children in Indonesia which has an im-
pact on the quality of future generations. The study aims to determine the risk factors for stunting in children 
aged 6-23 months in Tanralili District, Maros Regency. 

Methodology: This study used a case control study design. The sampling technique uses the side exhaustive 
method with a ratio of 1: 1, as many as 260 samples consisting of 130 cases and 130 controls. Stata program 
version 17 is used for data analysis. 

Results: Risk factors associated with stunting were maternal age <20 or 35 years (OR=1.953), lower-middle 
family income (OR=1.947), antenatal care <4 visits (OR=1,820), anemia (OR=2.252), chronic energy deficiency 
(OR=2.261), low birth weight (OR=2,595), exclusive breastfeeding (OR=2.448), poor home sanitation 
(OR=2.226;). Working mothers are a protective factor against stunting (OR=0.819). Multivariate analysis 
shows that exclusive breastfeeding is the dominant risk factor for stunting. 

Conclusion: Risk factors for stunting come from mother, child, as well as environmental and family economic 
factors. The need for integrated and multisectoral programs to increase family income, access to proper home 
sanitation, maternal education on pregnancy and nutrition and exclusive breastfeeding to reduce the inci-
dence of stunting. 
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INTRODUCTION 

The quality of Indonesia's generation is still faced 
with the challenge of high stunting prevalence. Stunt-
ing is a condition of failure to thrive in children un-
der five due to chronic malnutrition, especially in the 
first 1,000 days of life.1 Globally, 148.1 million chil-
dren under the age of 5 are stunted, 45 million are 
underweight, and 37 million are overweight.2 Almost 
all affected children live in Asia (52% of the total 
global population) and Africa (43% of the total global 
population).2 

The prevalence of stunting in Indonesia is 21.6%, 
this figure is still high, considering that the target of 
stunting prevalence in Indonesia in 2024 is 14% and 
the WHO standard is below 20%.3The prevalence of 
stunting in South Sulawesi Province reached 27.2%.4 
Maros Regency is the six regions with the highest 
percentage in South Sulawesi Province with a stunt-
ing prevalence of 11.1%.4 Tanralili is a sub-district in 
Maros Regency with an increasing prevalence of 
stunting.5 

Pregnancy under the age of 20 can cause problems 
because it affects organs like the uterus, even babies 
can be premature and birth weight less. This is be-
cause women who are pregnant young have not been 
able to provide food supply properly from their bod-
ies to the fetus in their womb. Income is an important 
factor in determining the quality and quantity of 
food, if family income is sufficient, it affects chil-
dren's growth and development because parents can 
meet all children's needs, both primary and second-
ary.6 

Routine antenatal care can detect early high-risk 
pregnancy conditions such as anemia and a history 
of chronic energy deficiency which are also risk fac-
tors for stunting. Research shows that a risk factor in 
the first 1000 days of life that can increase the inci-
dence of stunting is a history of anemia in the third 
trimester of pregnancy.7 Chronic energy deficiency in 
pregnant women measured using upper arm circum-
ference is associated with stunting (p = 0.001).8 In 
addition, children aged 6-23 months with a history of 
low birth weight are at risk of stunting 4 times.9 Up 
to 6 months of age, babies are recommended to con-
sume only exclusive breast milk. WHO estimates that 
50% of malnourished childhood is associated with 
poor sanitation.10 The scope of environmental hy-
giene includes the home environment, clean water 
and drinking water facilities and family latrine facili-
ties.11 

The purpose of the study was to assess the risk fac-
tors for stunting in children aged 6-23 months in 
Tanralili District, Maros Regency. 

 

METHODOLOGY 

Study Design: This type of research uses a case con-
trol study design. The research was conducted in the 

working area of the Tanralili Health Center, Maros 
Regency, South Sulawesi Province, in February-
March 2024. 

Population and Sample: The population of this 
study was children aged 6 to 23 recorded in the Tan-
ralili Health Center report. The research sampling 
technique used exhaustive sampling method, by tak-
ing all stunting cases as many as 130 children. The 
group of cases is children aged 6 to 23 months who 
are stunted with the criterion of body length = <-2 SD 
to <-3 SD. The control group was children aged 6 to 
23 months who were not stunted. The control group 
used a ratio of 1: 1, so that the number of control 
samples was 130 children using a matching tech-
nique that considers the mother's education level as 
a controlled variable. The level of maternal education 
is a controlled variable because it has the potential to 
be a confounding factor that can affect the main focus 
of research, maternal education affects knowledge 
related to pregnancy and parenting.12 So that the lev-
el of education of mothers in the case group was ad-
justed to the control group. 

Research Variables: The dependent variable in this 
study is the incidence of stunting in children. The in-
dependent variables in this study are: 

The age of the mother during pregnancy is the age 
of the mother during pregnancy as seen based on the 
ANC book or interview, categorized as high risk if the 
age of the mother during pregnancy is between < 20 
and >35 years and low risk if the age of the mother 
during pregnancy is between 20 to 35 years.  

Mother's work is the main activity that mothers do 
and earn income from these activities. Categorized as 
high risk if the mother works while the risk is low if 
the mother does not work. 

Family Income is the total amount of income earned 
by the head of the family, mother and family mem-
bers. High risk if income < US $ 3.65 people/day and 
low risk if income ≥ US $ 3.65 people/day.13 

History of antenatal care, namely the history of ma-
ternal pregnancy checks seen from the antenatalcare 
book. Categorized as high risk if under 4 examina-
tions and low risk if complete pregnancy checks ≥4 
times. 

History of anemia of mothers during pregnancy is 
the hemoglobin (Hb) level of pregnant women rec-
orded in antenatalcare books. Categorized if the risk 
is high if the hemoglobin level is <11 g/dl and low 
risk if the hemoglobin level is ≥ 11 g/dl. 

History of birth weight is the weight of children 
who are weighed within 48 hours after birth in 
grams recorded in the birth book. Categorized as 
high risk if the child's birth weight < 2,500 grams and 
low risk if the child's birth weight ≥ 2,500 grams. 

History of chronic lack of energy is a condition of 
pregnant women who experience the risk of chronic 
lack of energy characterized by the size of the upper 



Agussalim et al. 

National Journal of Community Medicine│Volume 15│Issue 07│July 2024  Page 561 

arm circumference with < 23.5 cm recorded in the 
antenatalcare book during pregnancy. Categorized as 
high risk if the size of the arm circumference < 23.5 
cm and low risk if the size of the arm circumference ≥ 
23.5 cm. 

Exclusive breastfeeding is giving breast milk alone 
without other food and drinks to babies from birth to 
6 months of age. Categorized as high risk if the child 
is given fluids and additional food at the age of the 
first 6 months of birth and low risk if only given 
breast milk for 6 months without additional food and 
fluids. 

Household sanitation includes house components, 
sanitation facilities and the behaviour of residents of 
the house by making observations, interviews and 
assessments that are examined using healthy house 
assessment forms according to the technical guide-
lines for healthy house assessment Decree of the 
Minister of Health of Indonesia Year 1999.14 The risk 
category is high if the total questionnaire score is < 
1068 and the risk is low if the questionnaire value  
is 1068. 

Data Collection: Data collection using interview 
method using electronic questionnaire. Respondents 
were obtained from secondary data from the meas-
urement of children's body length in the recording of 
puskesmas. Researchers were assisted by nutrition-
ists in home visits that took about 15-20 minutes for 
each respondent to take measurements of body 
length and interviews. Body length measurement is 
done using an instrument where the child is meas-
ured supine using an infantometer measuring board 
to find accurate results. 

Data Processing and Analysis: Data processing and 
analysis using the Stata program version 17. The 
magnitude of the risk factor for each independent 
variable against the dependent variable was ana-
lysed using the Odds Ratio test. While the multivari-
ate analysis used a logistic regression test where the 
confidence level was 95% (α = 0.05). 

Ethical Approval: This research has been approved 
by the Hasanuddin University Health Research Ethics 
Committee number 356/UN4.14.1/TP.01.02/2024 
on February 1, 2024. The existence of informed con-
sent is given to respondents so that data confidenti-
ality and patient privacy are guaranteed. 

 

RESULTS 

Based on Table 1, as many as 75 children (57.69%) 
with stunting cases are men. For the child age group, 
the majority of stunting cases are dominated by chil-
dren aged between 18-23 months with 72 cases 
(55.38%). A total of 20 mothers aged over 35 years 
during pregnancy or 15.38% and under 20 years as 
many as 17 mothers (13.08%). The majority of the 
education levels of mothers in the case group were 
mothers with a high school education level and only 

10 mothers with a college education level. The moth-
er's occupation for the case group and the control 
group was housewives, respectively at 92.31% in the 
case group and 90.77% in the control group. The ma-
jority of respondents' family income above Rp 
1,954,038.00 was 73.85% in the case group and 
84.62% in the control group, respectively. The aver-
age mother experienced anemia in the first trimester 
in both the case group and the control group, respec-
tively 31 respondents (23.85%) in the case group 
and 30 mothers (23.08%) in the control group. 

Table 2, showing maternal age < 20 or >35 years 
(OR=1.953; 95%CI=1.03-3.73), family income 
(OR=1.947; 95%CI=1.01-3.82), antenatalcare < 4 
times (OR=1.820; 95%CI=1.002-3.329), and history 
of maternal anemia (OR=2.252; 95%CI=1.33-3.82), 
history of chronic maternal energy deficiency during 
pregnancy (OR=2.261; 95%CI=1.21-4.29), birth 
weight of the child (OR=2.595; 95%CI=1.25-5.57), 
Exclusive breastfeeding (OR=2.448; 95%CI=1.24-
4.96), home sanitation (OR=2.226; 95%CI=1.01-
5.13). Meanwhile, working mothers were protective 
factors against stunting (OR=0.819; 95%CI=0.30-
2.16).  

 

Table 1: Case Distribution and Control Based on 
Respondent Characteristics in Tanralili District, 
Maros Regency in 2024 

Characteristics of  
Respondents 

Case 
(n=130) (%) 

Control  
(n=130) (%) 

Child gender 
  

Man 75 (57.69) 71 (54.62) 
Woman 55 (42.31) 59 (45.38) 

Children's age group 
  

6 – 11 Months 25 (19.23) 52 (40) 
12 – 17 Months 33 (25.38) 40 (30.77) 
18 – 23 Months 72 (55.38) 38 (29.23) 

Age group of mothers during pregnancy 
< 20 Years 17 (13.08) 6 (4.62) 
20 – 35 Years 93 (71.54) 108 (83.08) 
> 35 Years 20 (15.38) 16 (12.31) 

Mother's Education 
  

Elementary School 34 (26.15) 34 (26.15) 
Junior High School 31 (23.85) 31 (23.85) 
Senior High School 55 (42.31) 55 (42.31) 
College 10 (7.69) 10 (7.69) 

Mother's Work 
  

Not Working (Housewife) 120 (92.31) 118 (90.77) 
Farmer 1 (0.77) 1 (0.77) 
Labor 0 (0) 3 (2.31) 
Honorary smployees 1 (0.77) 2 (1.54) 
Self employed 4 (3.08) 2 (1.54) 
Civil servant 0 (0) 2 (1.54) 
Other 4 (3.08) 2 (1.54) 

Family income 
  

≤ IDR 1.954.038 34 (26.15) 20 (15.38) 
> IDR 1.954.038 96 (73.85) 110 (84.62) 

Gestational age of the mother has anemia 
No Anemia 50 (38.46) 76 (58.46) 
First Trimester 31 (23.85) 30 (23.08) 
Second Trimester 26 (20) 13 (10) 
Third Trimester 23 (17.29) 11 (8.46) 

Source: Primary Data, 2024 
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Table 2: Results of Bivariate Analysis of Risk Factors for Stunting in Children Aged 6-23 Months in 
Tanralili District, Maros Regency in 2024 

Risk Factors Case (n=130) (%) Control (n=130) (%) OR (95% CI) p-value 
Age of the mother during pregnancy 

 
      

<20 and >35 Years 37 (28.46) 22 (16.92) 1.953 ref 1.03 – 3.73* 0.0263 
20 – 35 Years 93 (71.54) 108 (83.08) 

 
    

Mother's work 
  

      
Work 10 (7.69) 12 (9.23) 0.819 ref 0.30 – 2.16 0.6558 
Does not work 120 (92.31) 118 (90.77) 

 
    

Family income 
  

      
< US $ 3.65 34 (26.15) 20 (15.38) 1.947 ref 1.01 – 3.82* 0.0323 
≥ US $ 3.65 96 (73.85) 110 (84.62) 

 
    

Antenatal care 
  

      
Visit <4 times 42 (32.31) 27 (20.77) 1.820 ref 1.002–3.33* 0.0351 
Visit ≥4 times 88 (67.69) 103 (79.23)       

Anemia during pregnancy 
  

      
Hb <11 g/dl 80 (61.54) 54 (41.54) 2.252 ref 1.33 - 3.82* 0.0013 
Hb ≥11 g/dl 50 (38.46) 76 (58.46)       

Chronic lack of energy during pregnancy 
 

      
<23.5 cm 41 (31.54) 22 (16.92) 2.261 ref 1.21 - 4.29* 0.006 
≥23.5 cm 89 (68.46) 108 (83.08) 

 
    

Child birth weight 
  

      
<2.500 gram 31 (23.85) 14 (10.77) 2.595 ref 1.25 – 5.57* 0.0053 
≥2.500 gram 99 (76.15) 116 (89.23)       

Exclusive breastfeeding 
  

      
Not exclusive breastfeeding 113 (86.92) 95 (73.08) 2.448 ref 1.24 – 4.96* 0.0053 
Exclusive breastfeeding 17 (13.08) 35 (26.92)       

Household sanitation  
  

      
Score <1068 118 (90.77) 106 (81.54) 2.226 ref 1.01 – 5.13* 0.0312 
Score 1068 12 (9.23) 24 (18.46)       

*Candidate variables to be continued in multivariate analysis 

 

Table 3: Results of Bivariate Analysis of Maternal Anemia During Pregnancy on the Incidence of Stunt-
ing in Children Aged 6-23 Months in Tanralili District, Maros Regency in 2024 

Risk Factors Case (n=130) (%) Control (n=130) (%) OR (95% CI) p-value 
First Trimester Anemia           

Hb < 11 g/dl 31 (23.85) 30 (23.08) 1.044 0.56 - 1.93 0.8836 
Hb ≥ 11 g/dl 99 (76.15) 100 (76.92)       

Second Trimester Anemia           
Hb < 11 g/dl 26 (20) 13 (10) 2.25 1.05 – 5.02 0.024 
Hb ≥ 11 g/dl 104 (80) 117 (90)       

Third Trimester Anemia           
Hb < 11 g/dl 23 (17.69) 11 (8.46) 2.325 1.03 – 5.53 0.0273 
Hb ≥ 11 g/dl 107 (82.31) 119 (91.54)       

 

Table 4: Results of Multivariate Analysis of Logistic Regression Risk Factors for Stunting in Children 
Aged 6-23 Months in Tanralili District, Maros Regency in 2024 

Variable p-value OR (95% CI) 
Age of Mother <20 or >35 During Pregnancy 0.098 1.723 0.904 – 3.285 
Family Income < US$ 3.65 0.101 1.777 0.894 – 3.533 
ANC treatment < 4 times 0.218 1.472 0.796 – 2.723 
Anemia (Hb < 11 g/dl) 0.016 1.966 1.133 – 3.412 
Chronic Energy Deficiency  0.066 1.829 0.962 – 3.481 
Low Birth Weight (< 2.500 grams) 0.009 2.756 1.286 – 5.904 
Not Exclusive Breastfeeding 0.008 2.599 1.286 – 5.255 
Poor Home Sanitation (Score <1068) 0.078 2.127 0.919 – 4.921 
 
Table 5: Final Results of Multivariate Logistic Regression Analysis of Risk Factors for Stunting in Chil-
dren Aged 6-23 Months in Tanralili District, Maros Regency in 2024 

Variable p-value OR (95% CI) 
Anemia (Hb < 11 g/dl) 0.001 2.431 1.449 – 4.078 
Low Birth Weight (< 2.500 grams) 0.011 2.538 1.243 – 5.182 
Not Exclusive Breastfeeding 0.004 2.674 1.374 – 5.200 
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Table 3, shows that mothers who experience anemia 
during the second and third trimesters of pregnancy 
are risk factors for stunting, respectively, namely 
second trimester anemia (OR=2.25; 95%CI=1.05-
5.02) and third trimester anemia (OR=2.325; 
95%CI=1.03-5.53). First-trimester anemia was not a 
significant risk factor for stunting (OR=1.044; 
95%CI=0.56-1.93). 

Table 4, showing the results of multivariate analysis 
using logistic regression analysis, obtained three sta-
tistically significant variables, namely the history of 
maternal anemia during pregnancy, the history of the 
child's birth weight and the history of exclusive 
breastfeeding. Table 5, shows that exclusive breast-
feeding is the most dominant variable in stunting 
with an AOR value of 2,674 and a CI LL-UL value of 
95%, which is 1,374 – 5,200. This showed that chil-
dren aged 6-23 months who did not get exclusive 
breastfeeding had a risk of stunting 2,674 times 
compared to children who were exclusively breast-
fed after controlling for factors such as the child's 
birth weight history and the mother's history of 
anemia during pregnancy. 

 

DISCUSSION 

Research shows that the age of mothers under 20 or 
over 35 years is a risk factor for stunting. According 
to research Manggala (2018) states that mothers 
who are too young and too old have four times the 
risk of having stunting offspring compared to ideal 
age mothers.15 Research conducted in Ghana also 
shows that children whose mothers are aged 25-34 
years are less likely to be stunted than children 
whose mothers are aged 15-24 years.16 Another 
study showed that the age of pregnant women had 
no relationship with the incidence of stunting in tod-
dlers in Depok City (p-value 0.305).17 Pregnancy in 
old age is at high risk which can increase the risk of 
hypertension. 

The results found that working mothers are a protec-
tive factor against the incidence of stunting. Another 
study showed the same thing that there was no sig-
nificant effect between working mothers and non-
working mothers on the nutritional status of tod-
dlers at Landono Health Center.18 This is due to the 
absence of differences in the parenting style of work-
ing mothers with housewives. Several companies 
and government agencies in Maros Regency have 
provided lactation corners that are deliberately pro-
vided so that working mothers can take the time to 
breastfeed their babies. In contrast to Mafuah's 
(2022) research which explains that working moth-
ers are 21 times more likely to have children with 
stunting than non-working mothers.19 

The results of the analysis found that lower-middle-
income families are a risk factor for stunting. In line 
with Kassaw's research (2020) conducted in Ethio-
pia, lower-middle-income families have a 1.92-fold 

higher risk of stunting than upper-middle-income 
families.20 Families with high economic status are 
able to supply their children's needs well by choos-
ing nutritious and varied foods. However, Juwita's 
(2019) research shows no significant relationship 
between family income and the incidence of stunting 
(p value = 0.071).21 Families with high incomes do 
not necessarily have a good nutritional status, but in-
creasing income automatically increases the oppor-
tunity to choose food ingredients and increase con-
sumption with good nutritional content. 

The results showed that a history of antenatalcare 
under 4 examinations became a risk factor for stunt-
ing.  Supported by Darmawan's research (2022), the 
history of antenatal care visitsis a risk factor for 
stunting in toddlers at the Lakudo Health Center.22 
Other studies have also shown that the quality of an-
tenatalcare has a significant relationship with the in-
cidence of stunting.23 Antenatalcare in accordance 
with standards will make it easier for health workers 
to monitor fetal growth and development optimally. 

In addition, a history of maternal anemia during 
pregnancy is a risk factor for stunting in children. In 
line with Pasalina's research (2023) shows that 
stunting occurs in toddlers with anemic mothers 
compared to mothers who do not have a history of 
pregnancy anemia (p< 0.05).24 The availability of 
iron contained in the mother's body during pregnan-
cy makes the condition of fetal development better. 25 
This study found that the incidence of anemia during 
the first trimester is not a significant risk factor for 
stunting due to immediate early intervention by 
health workers, anemia in maternal pregnancy that 
occurs during the third trimester and the absence of 
significant intervention are factors for babies experi-
encing growth failure and development at risk of 
stunting. 26 

Chronic maternal energy deficiency during pregnan-
cy is a risk factor for stunting in children. This is 
supported by Adila’s (2023) research that mothers 
who experience chronic energy deficiency have 
11,278 times risk of giving birth to stunted children.8  
However, in contrast to research conducted in Bantul 
Regency showed that there was no relationship be-
tween pregnant women with chronic energy defi-
ciency and stunting toddlers (p = 0.23).25  There is an 
additional feeding program for pregnant women suf-
fering from chronic energy deficiency in Tanralili 
District as a form of prevention so that the fulfillment 
of maternal and fetal nutrition in the womb is ful-
filled, so that the fetus can grow and develop proper-
ly. 

In addition, low birth weight is also a risk factor for 
stunting in children. In line with research that found 
that children aged 6-23 months with a history of low 
birth weight are at risk of stunting 4 times. 27 Anoth-
er study conducted in Gorontalo found different re-
sults where there was no relationship between low 
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birth weight and the incidence of stunting.28 Children 
born with low birth weight will not affect the growth 
process if the child gets nutritional intake and lives 
in the same house with good environmental sanita-
tion conditions. 

The results of the OR test show that a history of ex-
clusive breastfeeding is the most dominant risk fac-
tor for stunting in children. In line with research 
conducted in Tanzania, children who are not exclu-
sively breastfed have a risk of stunting 4.29 times 
compared to children who are exclusively breast-
fed.29  They complain a lot about breast milk that is 
not smooth so they decide to give formula milk as a 
substitute for breast milk. This will result in disrup-
tion of infant growth and development because ex-
clusive breastfeeding is a protective factor against 
stunting.  This is contrary to Astria Paramashanti's 
research (2015), that there is no relationship be-
tween exclusive breastfeeding and the incidence of 
stunting in children aged 6-23 months.30 The fre-
quency and duration of the mother giving breast 
milk is not appropriate so that it is not sufficient for 
the child's nutritional intake. 

Poor sanitation is a risk factor for stunting in chil-
dren. Research conducted in East Tanjung Jabnung 
Regency also found the same thing that the incidence 
of stunting is related to latrine facilities, clean water 
facilities, wastewater disposal and waste manage-
ment.31 Environmental sanitation becomes a con-
tributing factor to the development of infectious dis-
eases. He's research (2018) concluded that the pro-
vision of clean water, poor hygiene and sanitation 
are important contributors to infectious diseases 
such as acute respiratory infections and diarrhea 
that affect children's growth and development.32 

 

THE POWER OF RESEARCH 

The measurement of the child's body length is car-
ried out by a trained enumerator, so that the criteria 
for the group of stunting cases are confirmed cor-
rectly. In addition, the study looked at each risk fac-
tor for stunting, both specific and sensitive risk fac-
tors. Research also identifies the trimester of preg-
nancy of anemic mothers to the incidence of stunting, 
which is still little research that identifies it. 

 

LIMITATIONS 

Researchers did not explore the history of the quality 
of complementary feeding. Although the factor of 
ownership of healthy latrine facilities is taken as an 
indicator of home sanitation, people's habits in using 
healthy latrines are not identified. The need for in-
depth qualitative research in order to determine the 

causal relationship of stunting in children so that de-
cision making and intervention are more targeted. 

 

CONCLUSION 

Research shows that stunting is a multisectoral and 
long-term problem that must be solved by all parties. 
The importance of intervention to at-risk groups 
such as poor families with poor home sanitation 
conditions, mothers with insufficient pregnancy 
knowledge and children with low birth weight and 
exclusive breastfeeding is still lacking. Research finds 
that exclusive breastfeeding is the dominant risk fac-
tor for stunting. The need for appropriate interven-
tion programs so that children's right to exclusive 
breastfeeding can be fulfilled so that the target of 
Sustainable Development Goals (SDGs) 2, namely 
eliminating hunger and all forms of malnutrition by 
2030 can be achieved. 
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