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Abstract
Background: Stunting, a consequence of chronic malnutrition, is a growth disorder causing 
children to be too short for their age. This study aimed to identify family and environmental 
variables that determine stunting in children aged 0–59 months in Gunungpati District, 
Semarang City, in 2022. 
Methods: This observational analytic study using a case-control design with 45 cases and 
45 controls, selected by simple random sampling. Independent variables assessed were ma-
ternal age, birth spacing, number of children in the family, drinking water source, and la-
trine condition, all derived from secondary data. Data were analyzed using univariate, 
bivariate (chi-square), and multivariate (logistic regression) methods. 
Results: Bivariate analysis yielded significant associations for maternal age (p= 0.002) 
and number of children in the family (p= 0.003). Birth spacing (p= 0.168), drinking water 
source (p= 1.000), and latrine conditions (p= 0.806) were not statistically significant. Mul-
tivariate analysis indicated that the two most significant determinants of stunting incidence 
were maternal age OR= 4.429 (95% CI: 1.829–10.726) and number of children in the fam-
ily OR= 4.000 (95% CI: 1.665–9.610). 
Conclusion: Maternal age and number of children in the family are proven determinants 
associated with stunting incidence, with maternal age being the most influential determi-
nant.
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Pendahuluan
Stunting is a growth disorder experienced 

by children as a result of inadequate nutrition 
and psychosocial stimulation also repeated 
infection during the first 1000 days of life. 
Physically, stunting is also defined as a condition 
that is too short for its age, which exceeds -2 
standard deviations (SD) of the media child 
growth standards according to the World 
Health Organization (WHO). Stunting is one 
of the most important issues in the world of 
health that has received considerable attention 
because of the long-term impact it can have on 
individuals and society, including decreased 
cognitive and physical development, decreased 
productive capacity and poor health as well as 
increase the risk of other degenerative diseases 
(World Health Organization (WHO), 2014). 
Stunting is a chronic malnutrition problem 
caused by insufficient nutritional intake for a 
long time due to feeding that is not in line with 
nutritional needs. Based on the index of body 
length according to age or height according to 
age, where in the anthropometric standard of 
assessing the nutritional status of children, the 
measurement result of children with stunting 
are at the threshold (z-score) of -3 SD to less 
than -2 SD (stunted) and less than -3 SD 
(severely stunted) (Ministry of Health Republic 
Indonesia, 2020).

Globally, stunting is one of Sustainable 
Development Goals (SDGs) targets namely 
preventing stunting which is expected to 
decrease by 2025. As many as 149.2 million 
children under five are stunted in 2020, of 
which more than half, 53% are from Asia. 
Based on the prevalence data of stunting among 
children under five collected by WHO, the 
Southeast Asia region has the second highest 
prevalence of 30.1% after the African region. 
Indonesia is second in Southeast Asia with the 
highest prevalence of stunting among children 
under five after Timor Leste (World Health 
Organization (WHO), 2021).

The Indonesian government has a target 
to reduce the prevalence of stunting to 14% by 
2024 (Presidential Regulation, 2021). Whereas, 
according to WHO, a public health problem 
can be considered chronic if the prevalence 
of stunting is more than 20%. Based on the 
Indonesian Nutrition Status Study result in 

2021, the national prevalence of stunting among 
children under five is 24.4% (Ministry of Health 
Republic Indonesia, 2021). This number is still 
above the limit set by WHO and still far from 
the Indonesian government’s target. Indeed, the 
target is for 2024, which means Indonesia needs 
to reduce the prevalence rate by at least 10.4% 
in just a short period of time. 

Central Java Province is one of twelve 
provinces that are prioritized for stunting 
reduction and one of the five provinces with 
the highest number of stunted children under 
five. The prevalence of stunting in Central Java 
according to the result of Indonesian Nutrition 
Status Study in 2021 is 20.9% (Ministry of 
Health Republic Indonesia, 2021). In 2021, 
Semarang City has a higher prevalence rate 
than the Central Java prevalence rate of 
21.3%. Based on Semarang City Health Profile 
2021, Gunungpati District is among the top 
ten districts with the highest stunting cases 
according to the prevalence of stunting among 
children under five (Health Office of Semarang 
City, 2022).

There are several factors that cause 
stunting among children under five which 
are very diverse, including lack of nutritional 
intake in infants, illness in infants, maternal 
nutrition during pregnancy, and socio-
economic condition (Ministry of Health 
Republic Indonesia, 2018). The  causes of 
stunting are very diverse and complex, but 
the most commonly used categories are basic 
causes, indirect (underlying) causes, and 
direct (immediate) causes (Putri et al., 2023). 
Included in basic causes are economic, social, 
and political factors. While direct (immediate) 
causes are poor diet and disease where these 
are influenced by indirect (underlying) causes, 
such as family factors and health services. In 
addition, household food security, maternal 
parenting practices and a healthy environment 
are also underlying causes (Tafesse, 2021).

Children under five are still very 
dependent on their mother and family, so it 
cannot be denied that family conditions and 
the environment around the family, which are 
included in the underlying factors, will have an 
impact on children under five nutritional status. 
Maternal conditions also play an important role 
in the incidence of stunting among children 
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under five, one of which is the age of mother. 
Having children at a very young age is closely 
related to the incidence of stunting (Wanimbo, 
2020). Based on research, it was found that 
children of adolescent mothers were eight times 
more at risk of stunting than children of adult 
mothers (Wemakor, 2018).

The other family condition is birth 
spacing between children that needs to be 
arranged ideally. Based on recommendation 
from WHO, the minimum birth spacing is 2 
years and 9 months, so that parenting and child 
care can run optimally so that the incidence 
of stunting among children under five can be 
prevented. This is evidenced by research with 
the results of the relationship between birth 
spacing and the incidence of stunting (Azriful, 
2018). In addition to birth spacing, the number 
of children in the family can also increase the 
likelihood of stunting. Having less than or 
equal to three children under five in the family 
is a risk factor for stunting (Tafesse, 2021). This 
is corroborated by the results of research that 
there is a relationship between the number 
of children in the family and the incidence 
of stunting in children aged 12-59 months 
(Kusumawardhani, 2020).

Environmental factors around the 
family can also affect the incidence of stunting, 
including drinking water sources and latrine 
conditions. Based on previous research, it was 
found that there was an association between 
access to healthy latrines and clean water 
sources with the incidence of stunting (Hasan, 
2019). In addition, improvements in sanitation 
conditions and hygiene practices that include 
latrines are also associated with a decrease in the 
prevalence of stunting (Rah, 2015). Children 
belonging to families with unprotected water 
sources and inadequate latrines demonstrate a 
1.3 times greater probability of being stunted 
compared to children from families with 
protected water sources and adequate latrines 
(Oginawati et al., 2023).

The difference between this study and 
previous studies are the place, time, and research 
variables that focus on family conditions and 
the environment around the family with the 
aim of knowing the determinants that can be 
associate with the incidence of stunting among 
children aged 0-59 months in the working 

are of Family Planning Counseling Center 
Gunungpati District, Semarang City, in 2022.

Method
The type of research used in this 

study was observational analytic with a case-
control design to determine the determinants 
associated with stunting in children aged 0-59 
months. The study was conducted in the work 
area of Family Planning Counseling Center 
of Gunungpati District, Semarang City from 
September to November 2022. The independent 
variables observed in this study were maternal 
age, birth spacing, number of children in 
the family, drinking water source and latrine 
condition. The dependent variable in this study 
is the incidence of stunting in children aged 
0-59 months.

The samples in this study were families 
with children aged 0-59 months recorded in 
the Recapitulation of Stunting Risk Family in 
Gunungpati District, Semarang City in 2022. 
The sampling method used was simple random 
sampling with case samples in families with 
children aged 0-59 months who experienced 
stunting, while the control samples selected 
were families with children aged 0-59 months 
who did not experience stunting and had 
stunting risk status. Based on the calculation 
with the Lameshow formula, the sample used 
in this study was 45 minimum samples. This 
study used 45 samples with a case and control 
ratio of 1:1, so that the case sample obtained 
was 45 cases and the control sample obtained 
was 45 controls.

The data used in this research is the 
secondary data of the Recapitulation of 
Stunting Risk Family in Gunungpati District, 
Semarang City in 2022. The research has gone 
through data request procedures in accordance 
with the research to be carried out and obtained 
permission from the relevant agencies. Data 
were analyzed univariately, bivariately using 
the chi square test, and multivariately using 
the logistic regression method with the help 
of data processing software. In the bivariate 
analysis, the confidence interval (CI) was 
calculated with a confidence level of 95%, 
the p value <0.05 was considered statistically 
significant. Factors that had a p value of <0.25 
were included in the multivariate analysis. This 
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study has received ethical approval from the 
Semarang State University Health Research 
Ethics Committee with ethics permit number 
502/KEPK/EC/2022.

Results and Discussion 
Table 1 shows that family conditions and 

the environment around the family in the case 
and control groups are quite diverse. Based on 
the maternal age variable, mothers aged <20 
years or >35 years, more than half of the case 
group (66.7%) were in the at-risk category, 
while in the control group the maternal age of 
20-35 years, most (68.9%) were in the non-risk 
category. 

Based on the variable of birth spacing 
between children, both the case and control 
groups were mostly in the non-risk category. 
24.4% of case group families had a birth spacing 
of <2 years and 75.6% had a birth spacing of ≥2 
years, while 11.1% of case group families had a 
birth spacing of <2 years and 88.9% had a birth 
spacing of ≥2 years. Most families in the case 

group had ≥3 children (66.7%), while 33.3% 
of control group families had <3 children. 
This contrasts with the situation in the control 
group families, where more families had <3 
children (66.7%) and families with ≥3 children 
amounted to 33.3%.

Environmental variables, namely 
drinking water sources and latrine conditions, 
have almost the same distribution in the case 
group and control group where both are mostly 
included in the decent or not at risk category. 
In the drinking water source variable, as many 
as 20% of the case group had not appropriate 
drinking water sources and 80% were declared 
appropriate, while in the control group as many 
as 17.8% had not appropriate drinking water 
sources and 82.2% were appropriate. A total 
of 26.7% of the case group had not appropriate 
latrine conditions and 73.3% of them were 
appropriate. The condition of latrines in the 
control group was 22.2% not appropriate and 
the remaining 77.8% were appropriate.

Table 1. Frequency Distribution of Determinants for Stunting in Children 0-59 Months of Age in 
Gunungpati District

Variables Case Controls Total
F (n=45) % F (n=45) % F (n=90) %

Mother’s Age
   At risk (<20 years or >35 years)
   Not at risk (20-35 years)

30
15

66.7
33.3

14
31

31.1
68.9

44
46

48.9
51.1

Birth spacing
   At risk (<2 years)
   Not at risk (≥2 years)

11
34

24.4
75.6

5
40

11.1
88.9

16
74

17.8
82.2

Number of Children in the Family
   At risk (≥3 children)
   Not at risk (<3 children)

30
15

66.7
33.3

15
30

33.3
66.7

45
45

50.0
50.0

Source of Drinking Water
   Not Feasible
   Feasible

9
36

20.0
80.0

8
37

17.8
82.2

17
73

18.9
81.1

Latrine Condition
   Not Appropriate
   Appropriate

12
33

26.7
73.3

10
35

22.2
77.8

22
68

24.4
75.6

Based on the bivariate analysis conducted 
as shown in Table 2, there is an association 
between maternal age and the incidence of 
stunting in children aged 0-59 months in 
the working area of the Family Planning 
Counseling Center, Gunungpati District with a 
p-value = 0.002 and an OR = 4.43. This means 
that children aged 0-59 months with maternal 
age <20 years or >35 years have a 4.43 times 
risk of stunting compared to children aged 0-59 

months with maternal age 20-35 years. The 
results of this study are in line with previous 
research which states that children with teenage 
mothers are eight times more at risk of stunting 
when compared to children with mothers 
who are old enough to conceive and give birth 
(Wemakor, 2018). Other studies have found a 
significant relationship between stunting and 
maternal age that is too young or too old (<20 
years or >35 years). Children with maternal age 
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<20 years or >35 years are 4 times more likely to 
experience stunting than children with the ideal 
maternal age of 20-35 years. The nutritional 
status of the mother indirectly affects the 
nutritional status of the child. Mothers who 
are too young tend to have lower nutritional 
status and increase the risk of low birth weight, 
making them vulnerable to stunting (Manggala, 
2018). Meanwhile, mothers who are too old also 
have a high risk of pregnancy due to a decrease 
in nutrient absorption due to the aging process 
which can cause an imbalance in nutrient 
intake (Rahmawati, 2018).

Research conducted by Wanimbo states 
that children with a mother’s age <20 years 
when pregnant are more at risk of stunting 
compared to reproductive age, namely 20-34 
years. Younger mothers are still not mature 
enough in terms of mindset, compared to 
older mothers, so this affects the nutritional 
parenting of children (Wanimbo, 2020). 
Research conducted by Fajrina & Syaifudin 
(2016) also stated that there was a significant 
relationship between maternal age during 
pregnancy and the incidence of stunting, where 
maternal age was categorized into at risk (<20 
years or >35 years) and not at risk (20-35 years). 
This is supported by the theory that states that 
the reproductive age of women is 20-35 years, 
at the age of <20 years the reproductive organs 
do not function perfectly, and at the age of >35 
years there is a reproductive decline (Fajrina & 
Syaifudin, 2016).

The results of this study show that there 
is no relationship between birth spacing and 
the incidence of stunting in children aged 
0-59 months in the working area of the Family 
Planning Counseling Center Gunungpati 
District with a p-value = 0.168 and OR = 2.59. 
This is in line with research conducted by 
Wati in Banyumas, which showed that there 
was no significant relationship between birth 
spacing and the incidence of stunting (Wati, 
2022). Short birth spacing increases the risk of 
stunting, but there is no significant relationship 
between birth spacing and the incidence of 
stunting (Eliafiana, 2022). The results of this 
study contradict research by Chungkham 
(2020), which states that birth spacing plays 
an important role in the occurrence of under 
nutrition in children. Birth spacing of 0-23 

months between children increases the 
chance of stunting compared to longer birth 
spacing (Chungkham, 2020). Azriful’s research 
concluded the opposite result, namely that 
there is a relationship between birth spacing 
and the incidence of stunting. Birth spacing 
affects parenting, especially in feeding where 
children with a birth spacing of less than two 
years tend to have a poor diet (Azriful, 2018).

Based on the chi square test, it was found 
that there is an association between the number 
of children in the family and the incidence 
of stunting in children aged 0-59 months 
in the working area of the Family Planning 
Counseling Center Gunungpati District with 
a p-value = 0.003 and OR = 4.00. It can be 
concluded that children aged 0-59 months with 
≥3 children in the family have a 4.00 times risk 
of stunting compared to children aged 0-59 
months with <3 children in the family. This is 
in line with previous research with the result 
that having more than three children under five 
increases the risk of stunting. The large number 
of toddlers in the family affects maternal care 
patterns, including reduced maternal care and 
mothers not being able to breastfeed children 
optimally (Tafesse, 2021). Families with two 
or more toddlers have also been shown to play 
a role as a risk factor for stunting, because 
mothers who have more than or equal to two 
toddlers will have less time to take care of 
children than mothers who only have one 
toddler (Berhe, 2019). Research conducted by 
Kusumawardhani in Bandung Regency also 
stated the same thing, that there was a significant 
relationship between the number of children in 
the family and the incidence of stunting. These 
results support the existing theory that the more 
children in the family, generally there will be less 
food availability. Uneven food distribution will 
affect the fulfillment of inadequate nutrition 
(Kusumawardhani, 2020).

This study shows no association 
between drinking water sources and stunting 
in children aged 0–59 months in the working 
area of the Family Planning Counseling Center 
Gunungpati District, with a p-value = 1.000 
and an OR of 1.16. This finding is consistent 
with a study conducted by Rah in India, which 
concluded that access to improved drinking 
water sources is not associated with stunting in 
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children, although improvements in sanitation 
conditions and hygiene practices have been 
shown to influence the reduction in stunting 
prevalence rates (Rah, 2015). However, 
Rah’s findings contradict previous studies 
and existing theories. Torlesse conducted 
research in Indonesia and concluded that 
water treatment is a risk factor for stunting in 
children aged 0-23 months (Torlesse, 2016). 
Based on Ramdaniati’s (2019) research, there 
is a significant relationship between water 
sources and stunting in children under five, 
where families with inadequate water sources 
are twice as likely to have stunted children 
under five than families with adequate water 
sources (Ramdaniati, 2019). Similar research 
also found that access to clean water sources is 
associated with stunting. Children under five 
from families without access to clean water 
sources are nearly six times more likely to 
experience stunting than children under five 

from families with access to clean water sources 
(Hasan, 2019).

Based on the bivariate analysis conducted 
in this study, it was found that there was no 
relationship between latrine conditions and 
stunting among children aged 0-59 months 
in the working area of the Family Planning 
Counseling Center Gunungpati District with a 
p-value = 0.806 and OR = 1.27. These findings 
contradict previous studies that reported a 
significant association between access to a clean 
toilet and stunting in infants. Hasan’s (2019) 
study concluded that access to a clean toilet is 
associated with stunting, with a fivefold higher 
risk for families without access to a clean toilet 
compared to those with access (Hasan, 2019). 
After controlling for other variables, household 
access to sanitation facilities was found to be 
associated with stunting among children aged 
0–23 months (Rah, 2015).

Table 2. Results of Bivariate Analysis of Risk Factors for Stunting in Children Aged 0-59 Months 
in Gunungpati District

Variable Case Control p-value OR (95%CI)F (n=45) % F (n=45) %
Mother’s Age
   At risk (<20 years or >35 years)
   Not at risk (20-35 years)

30
15

66.7
33.3

14
31

31.1
68.9

0.002* 4.43
(1.83-10.73)

Birth spacing
   At risk (<2 years)
   Not at risk (≥2 years)

11
34

24.4
75.6

5
40

11.1
88.9

0.168* 2.59
(0.82-8.19)

Number of Children in the Family
   At risk (≥3 children)
   Not at risk (<3 children)

30
15

66.7
33.3

15
30

33.3
66.7

0.003* 4.00
(1.67-9.61)

Source of Drinking Water
   Not Feasible
   Feasible

9
36

20.0
80.0

8
37

17.8
82.2

1.000* 1.16
(0.40-3.33)

Latrine Condition
   Not Appropriate
   Appropriate

12
33

26.7
73.3

10
35

22.2
77.8

0.806* 1.27
(0.49-3.34)

*Chi-Square test

Variables with a p-value <0.25 in the 
bivariate analysis were subjected to logistic 
regression, namely maternal age, birth spacing, 
and number of children in the family.

The results of the multivariate analysis 
in Table 3 show that two of the three variables 
were found to be risk factors for stunting in 
children aged 0–59 months, namely maternal 
age and number of children in the family. The 
maternal age variable had a p-value = 0.002 and 
an OR = 4.32, while the number of children in 

the family variable had a p-value = 0.004 and 
an OR = 3.90. This means that, after controlling 
for other variables, children aged 0–59 months 
with mothers aged <20 years or >35 years are 
4.32 times more likely to experience stunting 
compared to children aged 0–59 months with 
mothers aged 20–35 years. Children aged 
0–59 months with three or more siblings are 
3.90 times more likely to experience stunting 
compared to children aged 0–59 months with 
fewer than three siblings. Of the two variables, 



179

Syarifah Kamalia Putri Ardhana, et.al / Determinants of Stunting among ... / IJPHN (5) (2) (2025)

maternal age has the strongest contribution 
to predicting stunting in children aged 0–59 
months. This is because the mother’s age 
variable has the smallest p-value, which is 
0.002, or the largest Wald value, which is 9.42.

According to the National Population 
and Family Planning Agency, 21 to 35 years 
is the ideal age for marriage or pregnancy. 
Women of this age can be said to be physically 
and mentally ready for marriage or pregnancy. 
Marrying or becoming pregnant at too young 
or too old an age carries various risks that can 
endanger the health of both the mother and 
the child. The link to stunting lies in the child’s 
nutritional status, which can be influenced by 
the mother’s nutritional status. If the mother’s 
nutritional status is suboptimal, it can increase 
the risk of low birth weight in infants, making 
them more susceptible to stunting (Dewey, 
2016). One of the causes of suboptimal 
maternal nutritional status is the mother’s age 
at marriage or pregnancy, which is too young or 
too old. Young mothers are still in their growth 
phase and require adequate nutrition to develop 
properly. During pregnancy, nutritional needs 
increase significantly as nutrients are required 
by both the mother and the fetus (Delprato, 

2017). According to research conducted by 
Zulhakim, pregnancy during adolescence can 
lead to competition for nutrient intake between 
the fetus and the mother. Inadequate nutrient 
intake by the mother results in insufficient 
nutrient intake for the fetus, thereby increasing 
the risk of low birth weight, which can 
potentially cause stunting (Zulhakim, 2022).

According to Sukmani (2016) in 
Rahmawati’s (2018) research, there is a 
possibility that the nutritional needs of 
children with mothers who are too old 
are not met. The decreased ability of older 
pregnant women to absorb nutrients affects 
their food intake, leading to an imbalance 
in the fetus’s nutritional intake (Rahmawati, 
2018). Too young maternal age increases the 
risk of premature birth, malnutrition, and 
maternal and infant mortality. Similar risks are 
associated with too old maternal age, including 
increased risk of stillbirth, premature birth, and 
chromosomal abnormalities. Pregnant women 
of advanced maternal age are more prone to 
pregnancy-related issues and complications 
due to declining fertility and vitality with age 
(Fall, 2015).

Table 3. Final Logistic Regression Model of Risk Factors for Stunting in Children Aged 0-59 
Months in Gunungpati District

Variable B S.E Wald p-value OR 95%CI
Mother’s age 1.46 0.48 9.42 0.002 4.32 1.70-10.10

Number of children in the family 1.36 0.48 8.14 0.004 3.90 1.53-9.91

Conclusion
Based on research that has been 

conducted, the determinants proven to be 
associated with stunting incidence were 
maternal age and number of children in the 
family, with maternal age being the most 
influential determinant. Whereas, birth spacing, 
source of drinking water, and latrine condition 
are not determinants that are contributing of 
the occurrence of stunting.
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