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ARTICLE INFO ABSTRACT

Article History: Background: The 2025-2029 NMDP targets a reduction in stunting of 14.4%
Received: 2025-01-17 in 2029 from a baseline of 18.8% in 2025. This means that stunting must be
Accepted: 2025-04-11 reduced by 4.4% over 4 years, or approximately 1.1% per year. Indonesia

Published: 2025-06-30 has only managed to reduce stunting by 0.1% per year. This research aims
to identify best practices, provide policy insights, or analyze success factors.

Keywords: Methods: The study processed aggregate data at the district/city level from
Food Access; Pathway; Basic Health Research 2018, Susenas 2018 and Gross Regional Domestic
Toddlers; Pregnancy Product (PDRB) data from BPS 2018 with a cross-sectional design. Stunting
Checkup; Stunting was measured in children aged 0-23 months using standardized value (Z-

score) using WHO Anthro 2018. Other data variables are presented in
percentages. Correlation tests and path analysis were used to see the direct
and indirect relationships of various risk factors to stunting.

Results: There is a significant relationship between access to food and the
prevalence of stunting at the district/city level (p-value <0.05; r-value =
0.19). Pregnancy check-ups (path coefficient = -0.29) and access to food
(path coefficient = -0.31) have a significant direct contribution to the
prevalence of stunting at the district/city level.

Conclusion: Research findings state that pregnancy checks according to
regulations and access to food are risk factors for stunting that have a major
impact on reducing stunting in districts/cities. In low and medium
categories of stunting, the government needs to pay attention to the
disparity in the percentage of nutritional services for these two factors,
along with other factors that are already running.

©2025 by the authors. Submitted for possible open-access publication under the terms and conditions of the Creative Commons
e Attribution (CC BY SA) license (https://creativecommons.org/licenses/by-sa/4.0/)

INTRODUCTION

Indonesia has not succeeded in reducing stunting in toddlers in the 4-year period of the
NMDP (National Medium-Term Development Plan) (PPN/Bappenas, 2024). A very wide disparity
in stunting prevalence between districts/cities was found in Indonesia (Ayuningtyas et al., 2022;
UNICEF, 2020). This is due to the implementation of stunting prevention efforts that have not been
organized across sectors and have not focused on the First 1000 Days of Life (Aryastami, 2017).
The 2020-2024 NMDP targets a reduction in toddler stunting rates to 14% by 2024. (Presiden
Republik Indonesia, 2020), However, stunting in Indonesia based on the 2023 National Health
Survey is still 21.5% (Kemenkes RI, 2023). This figure does not meet the 2020-2024 NMDP target.
Around 1in 5 toddlers in Indonesia experience stunting and only 15 provinces out of 38 provinces
in Indonesia have a stunting prevalence below the national figure (Kemenkes BKPK, 2023).
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Basic Health Research Data from 2013 and 2018, the 2016 National Health Indicator Survey,
and the 2023 Indonesian Health Survey data show a wide variation in the distribution of stunting
between provinces (Riskesdas 2013, 2013; Kemenkes BKPK, 2023; Kementerian Kesehatan
Republik Indonesia, 2016; Kementrian Kesehatan RI, 2018). Basic Health Research 2018 recorded
that East Nusa Tenggara Province and West Sulawesi were the two provinces in Indonesia with
stunting prevalence >40%. However, the 2023 Indonesian Health Survey reported that there were
no more provinces in Indonesia with stunting prevalence >40%. The highest stunting prevalence
was found in Central Papua Province at 39.4% (Kemenkes BKPK, 2023; Kementrian Kesehatan RI,
2018).

The high prevalence of stunting not only has an impact on physical growth failure but also
simultaneously raises the risk of children growing and developing with less than optimal
intelligence levels and children being more susceptible to disease (Achadi et al.,, 2020). The short-
term impact of stunting is associated with increased morbidity and mortality due to infections,
especially pneumonia and diarrhea. Akombi et.al's 2017 study in Nigeria reported that stunted
children under the age of 5 had diarrhea in the two weeks prior to the survey (Akombi et al., 2017).

Various efforts and programs to reduce stunting to target factors that contribute to stunting
and are interrelated in the prenatal, birth and postnatal periods have been widely reported in a
number of studies. Peru, Ethiopia, Senegal, Nepal and the Kyrgyz Republic are trying to reduce
stunting through a multisectoral and comprehensive approach (Akseer et al., 2020; Brar et al,,
2020; Huicho et al., 2020; Tasic et al., 2020). Ethiopia reported key factors for reducing stunting
were increasing total edible crop yield (32%), increasing the number of health workers (28%),
decreasing open defecation (13%), parental education (10%), maternal nutrition (5%), economic
improvement (4%), and decreasing the incidence of diarrhea (4%) (Tasic et al., 2020).

The 2025-2029 NMDP again targets a reduction in stunting to 14.4% in 2029 from a
baseline of 18.8% in 2025 (Kementerian PPN/Bappenas, 2025). This means that stunting must be
reduced by 4.4% in 4 years or around 1.1% per year. The 2023 Indonesian Health Survey reported
that Indonesia only managed to reduce stunting by 0.1% per year (Kemenkes RI, 2023). Therefore,
studies are needed in regions in Indonesia with low and medium stunting prevalence to serve as
good examples for reducing stunting in line with government targets.

METHODS

The study processed aggregate data at the district/city level from Basic Health Research
2018, Susenas 2018 and Gross Regional Domestic Product (GRDP) data from BPS 2018 with a
cross-sectional design. Stunting data was measured in children aged 0-23 months using the
threshold value of stunting prevalence for public interest according to WHO 2019. WHO classifies
the threshold value of stunting prevalence for public health interests into five categories. Stunting
prevalence <2.5% is categorized as very low, prevalence 2.5% - <10% is categorized as low, 10%
- <20% is categorized as medium, 20% - <30% is categorized as high, and stunting prevalence
230% is categorized as very high (Global Nutrition Report, 2018). The strength test on the sample
uses the correlative analytical hypothesis test formula using a=5% and =80%, then the minimum
sample size for the study for a test strength of 80% is 67 districts/cities (Thabane, 2004). The
research will analyze 108 districts/cities with low and medium stunting prevalence categories.
The study collected data from 514 districts/cities. Aggregate data at the district/city level were
obtained by analyzing data from 32,095 samples of children aged 0-23 months in all
districts/cities whose height was measured and the children lived with their mothers in one
household and the mothers were interviewed. Districts/cities with a prevalence of stunting in
children aged 0-23 months <20% n= 108

Stunting is calculated using standardized values (Z-score) using WHO Anthro 2018
(Kementerian Kesehatan, 2020; WHO, 2009). Other data variables are presented in percentages
(Badan Penelitian dan Pengembangan Kesehatan RI, 2018; Kementrian Kesehatan RI, 2018). In
order to find out the results obtained are meaningful, a significance level of 0.05 is used in the
correlation test. Path analysis is used to see the direct and indirect relationship of a variable that
is hypothesized as a cause to a variable that acts as an effect. Path analysis in this study uses a path
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diagram using a theoretical model of the research conceptual framework. The purpose of path
analysis is to determine the direct and indirect relationship of various stunting risk factors with
stunting prevalence at the district/city level.

The research has obtained ethical permission from the Research Ethics Commission and
Public Health Service, Faculty of Public Health, University of Indonesia Number: Ket-09 /
UNZ2.F10.D11 / PPM.00.02 / 2022 dated January 27, 2022. The 2018 Basic Health Research data
has also obtained ethical permission from the Health Research Ethics Commission, Health
Research and Development Agency (KEPK-BPPK) with No: LB.02.01 / 2 / KE.024 / 2018, Ref:
Approval No: LB.02.01 / 2 / KE.267 / 2017 dated July 27, 2017.

RESULTS

Editing of Basic Health Research 2018 data found data from 2 districts/cities where no cases
of stunting in children aged 0-23 months were found, namely Semarang City, Central Java Province
and Yalimo Regency in Papua Province, so these 2 districts/cities were excluded from the analysis.
The districts/cities excluded from the analysis have data with unique characteristics that are very
different from other observations, so they are excluded from the analysis because they cause
problems in statistical analysis. Overall, the research panel analyzed data from 106 districts/cities.
Secondary data was then recoded for each research variable. The data set ready for analysis is
presented in the form of a percentage at the district/city level for each variable and rupiah for the
GRDP per capita variable at the district/city level.

Descriptive Statistics

The results of the analysis obtained an average stunting of 15.71% (95% CI: 15.05 - 16.37),
with a standard deviation of 3.41%. The lowest stunting prevalence of 5.55% was in Memberamo
Raya Regency, Papua Province and the highest stunting prevalence of 19.80% was in Batu City,
East Java Province. From the interval estimation results, it can be concluded that 95% believe that
the average prevalence of stunting is between 15.05% and 16.37%.

Table 1. Relationship between Stunting Risk Factors and Stunting Prevalence at Regency/City Level
in Indonesia

Characteristics Mean SD Nilair P value
Wash Hands With Soap (%) (X1) 80.56 16.72 0.15 0.112
Children receiving vitamin A (2 times in 1 year) (%) (X2) 30.59 9.70 0.08 0.359
Complete Basic Immunization (%) (X3) 54.45 23.61 0.09 0.341
GRDP Per Capita (thousand rupiah) (X4) 65.226 59.389 0.005 0.963
Early Initiation of Breastfeeding (EIB) (%) (X5) 55.87 16.85 0.04 0.671
Access to Food (%) (X6) 11.18 7.96 -0.19 0.043"
Mother's Education (=Senior High School) (%) (X7) 17.49 8.83 0.12 0.201
Pregnant women consume at least 90 iron tablets during 30.36 16.82 -0.08 0.411

pregnancy (%) (X8)

Mothers who check their pregnancy 4 times with health 65.81 19.54 0.02 0.823
workers (1-1-2) (%) (X9)

Access to Health Care Facilities (%) (X10) 66.04 15,58 -0.05 0.589
Mothers who use modern contraception after giving birth to 62.66 15.95 0.18 0.054
their last child/KB (%) (X11)

Access to Basic Sanitation (%) (X12) 34.56 17.90 0.004 0.966

Access to Clean Drinking Water (%) (X13) 94.22 8.95 0.14 0.145

Exclusive Breastfeeding (%) (X14) 48.68 13.84 -0.17 0.072

Low Birth Weight (<2500 gr) (%) (X15) 12.43 5.36 012 0.222
*P-value <0.05

In Indonesia, there are no districts/cities with very low stunting prevalence (stunting
prevalence <2.5%). As many as 100 districts/cities still face the problem of moderate or medium
stunting (stunting prevalence 10% - <20%). DKI Jakarta and D.I Yogyakarta provinces are the
provinces with the most districts/cities with low and medium stunting categories, namely 5 out
of 6 districts/cities (83.3%) in DKI Jakarta Province and 4 out of 5 districts/cities (80.0%).
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Bengkulu and West Sulawesi provinces are provinces that do not have districts/cities with low
and medium stunting categories.

The results of statistical tests show that there is a significant relationship between access
to food and the prevalence of stunting at the district/city level (p-value <0.05).

Table 2. Direct, Indirect and Total Relationship of Stunting Risk Factors with Stunting Prevalence at
Regency/City Level in Indonesia in the Best Model, 2018 (n=106)

Variables Direct Indirect Indirect Total Contributio
Relationship  Relationship Relationship  Relations n (%)
(Exclusive (LBW) hip
Breastfeeding)
Stunting (Y) <= LBW (X15) -0.21 - - -0.21 4.41
Stunting (Y) €~  Pregnant - - 0.05 0.05 0.25
Women's Blood
Supplement
Tablets (X8)
Stunting (Y) <= Pregnancy -0.29 - - -0.29 8.41
Checkup (X9)
Stunting (Y) < Modern 0.25 - -0.04 0.21 6.25
contraception

(X11)
Stunting (Y) 4 Access to Food -0.31 - - -0.31 9.0

(X6)
Stunting (Y)  <4— Access to Clean 0.24 - -0.04 0.24 5,76

Drinking Water

(X13)

Stunting (Y) € Access to Basic - - 0.04 0.04 0.16

Sanitation (X12)

Based on the best path analysis, information was obtained on the simultaneous
relationship between the variables LBW, pregnant women consuming at least 90 iron tablets
during pregnancy, mothers using modern contraception after giving birth to their last child /KB,
access to food, pregnancy check-ups, access to clean drinking water, and access to basic sanitation
with the prevalence of stunting of R2 = 0.1662. The amount of contribution of the variables LBW,
pregnant women consuming at least 90 iron tablets during pregnancy, mothers using modern
contraception after giving birth to their last child /KB, access to food, pregnancy check-ups, access
to clean drinking water, and access to basic sanitation to the prevalence of stunting in the
district/city was 0.1662 x 100% = 16.62%. The rest (residual) whichis 1-0.1662 =0.8338x 100%
= 83.38% is influenced by other factors.

Indonesia has six districts/cities with a low prevalence of stunting, namely Memberanmo
Raya District/City (Papua Province), Klungkung (Bali Province), Pariaman City (West Sumatra
Province), Bitung City (North Sulawesi Province), Bangli (Bali Province), and Deiyai (Papua
Province). Therefore, these six districts/cities can be used as learning places for other
districts/cities in efforts to prevent and reduce the prevalence of stunting. A total of 19
districts/cities out of 106 districts/cities in the low and medium categories require priority
attention because they have a prevalence of stunting on the threshold towards the high stunting
problem category (20% - <30%). The Sulawesi region, spread across North Sulawesi, South
Sulawesi, Central Sulawesi, and Southeast Sulawesi, has the most districts/cities with a stunting
prevalence of almost 20% (high stunting category) so that serious efforts are needed in handling
stunting by paying attention to various modifiable risk factors.
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Figure 1. Distribution of Districts/Cities with Low and Medium Stunting Prevalence, 2018
Note : the percentage of districts/cities with low and medium stunting prevalence is small
percentage of districts/cities with low and medium prevalence of stunting

DISCUSSION

Pregnancy check-ups and food access contribute significantly directly to the prevalence of
stunting at the district/city level. The direct relationship between pregnancy check-ups and
stunting at the district/city level (path coefficient = -0.29) has a negative path coefficient, meaning
that the higher the percentage of pregnancy check-ups, the higher the decrease in the prevalence
of stunting at the district/city level in the district/city by 8.41%. One pregnancy check-up visit is
associated with a 3.82% decrease in the likelihood of giving birth to LBW and a 4.11% decrease
in the likelihood of stunting (Kuhnt & Vollmer, 2017). PMK Number 97 of 2014 states that
pregnant women must undergo at least 4 pregnancy check-ups, including 1 in the first trimester,
1 in the second trimester and 2 in the third trimester (Kementerian Kesehatan, 2014). This aims
to ensure that pregnant women can undergo their pregnancies healthily and give birth to quality
babies. In addition to the quantity, quality pregnancy checks according to standards must also be
met to ensure the health of the mother and baby.

Basic Health Research 2018 reported that visits for pregnancy check-ups in Indonesia
increased compared to 2013. In 2018, the first visit (k1) was 96.1% compared to 2013 which was
only 95.2%. Visits for the fourth pregnancy check-up (k4) in 2018 were 74.1% and in 2013 it was
70.0%. Although nationally there has been an increase in the percentage of pregnancy check-ups,
the distribution at the provincial level shows a large disparity. The Eastern Region of Indonesia
(Maluku and Papua Regions) has the lowest percentage of pregnancy check-ups. The westernmost
region of Indonesia (Sumatra Region) has a distribution of pregnancy check-ups one level above
it. Meanwhile, the best distribution of k1-k4 pregnancy check-ups is centered in the Central
Region of Indonesia (Java-Bali Region) (Laksono et al., 2020). The results of the study also found
that the percentage of pregnancy checks according to standards (1-1-2) also varied at the
district/city level. In districts/cities with a prevalence of stunting <20%, 45 districts/cities had a
percentage of pregnancy checks according to standards (1-1-2) of 0.0%.

Pregnancy check-ups are closely related to stunting both in terms of quantity and quality
(Camelia, 2020). Pregnancy checks that are not up to standard will not be able to detect problems
during pregnancy. If pregnant women only come for pregnancy checks at the beginning of
pregnancy and at the end of pregnancy, it will not support early detection of pregnancy problems,
thus causing delays in action to support fetal growth (Nur’Ain et al.,, 2020).
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Access to food contributes significantly directly to the prevalence of stunting at the
district/city level. This means that an increase in the percentage of access to food (path coefficient
=-0.31) will be related to a decrease in the prevalence of stunting at the district/city level by 9.0%.
Access to food in this study is the ability of households (households) of children aged 0-23 months
to meet the food needs of all household members both physically, socially and economically so
that household members can live healthily. The ability of households to meet food needs
illustrates food security in households (S. Suharyanto, 2017).

Various studies have reported the relationship between household food access (security)
and stunting (Bulkis et al.,, 2021; Femidio & Muniroh, 2020; Masrin et al., 2014; Mengistu et al,,
2021; Ningrum, 2019). Children living in food-secure households are more likely to receive a
minimum acceptable diet than others. The results of a case-control study in Sedayu District, Bantul
Regency, Yogyakarta reported that children aged 6-23 months in food-insecure households have
a 2.7 times greater risk of stunting compared to children in food-secure households (Masrin et al.,
2014). If households have the ability to access available food both physically, socially and
economically, then households with children aged 0-23 months will be able to meet the nutritional
needs of children (Hanani & Susilo, 2020). Food availability and food access vary across Indonesia.
This is because food production capabilities vary between regions in Indonesia and between
seasons, requiring careful management of food distribution so that food is available all the time
throughout Indonesia (Suharyanto, 2011).

Many factors affect the amount and quality of food that can be accessed by family members.
Food prices are reported to have a significant negative relationship with consumption levels. This
means that if food prices increase, people will tend to reduce their consumption of certain foods
(Ilman & Wibisono, 2019). So children with low food access families tend not to have their intake
needs met which has an impact on malnutrition problems. Children aged 0-23 months with
families with poor food security have a 10.9 times higher risk of stunting after being corrected by
the child's age, birth weight, breast milk consumption, pacifier use, food diversity, mother's age,
mother's education, mother's nutritional knowledge, food hygiene practices, father's education
and father's occupation (Utami & KP, 2015).

The percentage of post-pregnancy family planning was also found to contribute significantly
indirectly to the prevalence of stunting at the district/city level through the path of decreasing the
percentage of LBW. This means that increasing the percentage of access to basic sanitation and
decreasing the percentage of LBW (path coefficient = -0.04) will be related in line with decreasing
the prevalence of stunting at the district/city level. Family planning contributed 1.96% to
decreasing the prevalence of stunting at the district/city level. Narrow birth spacing and high
birth order are high-risk fertility behavior factors associated with increasing the prevalence of
stunting (Tamirat etal., 2021). Several studies have reported an association between birth spacing
and the risk of stunting. The risk of stunting in children in India is higher if the birth spacing is less
than 3 years. Children in South Asia have also been reported to have a lower risk of stunting if
they are born with an interval of >24 months between marriage and first birth (Mauluddin &
Novianti, 2020; Rana et al., 2019; Tiwari et al,, 2020). The percentage of family planning at the
district/city level in the research district/city was only 63.24%, so a family planning approach to
regulate birth spacing to reach a percentage of 290% needs to be attempted to boost the
acceleration of stunting reduction at the district/city level.

There is a lot of evidence that shows that birth or pregnancy spacing is related to child
stunting. Pregnancy spacing of less than < 2 years is reported to have a risk of stunting in children
of 0.5 times compared to pregnancy spacing > 2 years (Jayanti R, 2021). A study in Ghana also
reported that birth spacing increases the chances of child survival. Birth spacing of less than 24
months poses a risk to child survival rates and child health (Lartey et al., 2016). Studies in African
countries also report that young maternal age at first birth (<18 years), narrow birth intervals,
and high birth order are the main factors causing stunting (Tamirat et al., 2021).

Basic Health Research 2013 recorded that women aged 15-49 years with married status
who used modern contraception (implants, MOW, MOP, IUD, condoms, injections, pills) were
59.3% (Riskesdas 2013, 2013). Basic Health Research 2018 recorded an increase in modern
family planning coverage among women aged 10-54 years in 2018 by 78.56% or an increase of
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19.26% (Kementrian Kesehatan RI, 2018). Although it turns out that there is an increase
nationally, the distribution of family planning coverage still varies by province and district/city.
Basic Health Research 2018 reported that West Java Province had the highest family planning
coverage and North Kalimantan Province had the lowest percentage of family planning. The
results of the study also found large variations in family planning distribution at the district/city
level. This means that there are still districts/cities where mothers of children aged 0-23 months
do not use contraception after the birth of their last child.

Access to clean drinking water was also found to contribute significantly indirectly to the
prevalence of stunting at the district/city level through the path of decreasing the percentage of
LBW. This means that increasing the percentage of access to basic sanitation and decreasing the
percentage of LBW (path coefficient = -0.04) will be related in line with the decrease in the
prevalence of stunting at the district/city level. Family planning contributed 1.96% to the
decrease in the prevalence of stunting at the district/city level. Analysis of IFLS 2014 data
reported that toddlers living in households with unsafe drinking water sources were at 1.21 times
higher risk of experiencing stunting compared to children living in households with access to
better drinking water sources (Irianti et al.,, 2019). The availability of unimproved drinking water,
the distance of the water source is too close to the toilet, improper water treatment before
consumption can cause nutritional disorders in children. This happens because the water contains
pathogenic microorganisms and other chemicals, causing children to experience diarrhea
(Aguayo & Menon, 2016). Therefore, efforts are needed from various parties to fulfill the need for
clean drinking water in terms of quantity, quality, storage and water processing, especially in the
first thousand days of life to prevent and reduce the incidence of stunting.

Drinking water that is not suitable in terms of quantity and quality can cause various
diseases and increase the incidence of waterborne diseases. One of the waterborne diseases that
is used as an indicator in monitoring the quality of drinking water in Indonesia is diarrhea
(Kemenkes, 2021). Basic Health Research 2013 and 2018 reported an increase in the prevalence
of diarrhea in Indonesia based on symptoms and diagnosis by health workers, namely 7% (2013)
to 8% (2018) (Riskesdas 2013, 2013; Kementrian Kesehatan RI, 2018). These data show that the
quality of drinking water spread across all districts/cities in Indonesia does not all meet the
drinking water standards according to the Indonesian Minister of Health Regulation No. 32 of
2017.

The model studied or tested is built based on a certain theoretical framework that is able to
explain the causal relationship between research variables. The path model has also met 6
assumption tests in path analysis, namely normality, linearity, multicollinearity, independence,
existence and homoscedasticity. The model obtained is a model that is appropriate or fit and
significant. The path model obtained is acceptable and has a good fit between theory and data. A
significant p-value indicates that the covariance value of the model prediction results is the same
as the data sample covariance matrix, meaning that there is no difference in the theoretical model
with empirical data.

This study has several limitations, including secondary data has a response rate that does
notreach 100%, thus causing non-response bias. The Riskesdas 2018 response rate for household
samples was 95.58%. The response rate for the Riskesdas 2018 household member sample was
93.20%. Survey data were taken cross-sectionally so that the results of the analysis were not
strong enough to provide evidence of a causal relationship between the dependent and
independent variables. Several secondary data variables were obtained based on the mother's
memory, thus possibly causing bias.

CONCLUSION

The results of the study found that stunting is caused by many factors as evidenced by the
direct and indirect relationship between various stunting risk factors and stunting prevalence.
Based on the stunting risk prevention pathway model at the district/city level, it can be concluded
that districts/cities can play an important role in efforts to prevent stunting risk through the
implications of stunting risk prevention policies at the district/city level by targeting stunting risk
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factors that have a major impact on reducing stunting especially access to food. Learning from
districts/cities that have low and medium category stunting problems, the government needs to
pay attention to the disparity in the percentage of nutritional services in access to food and
pregnancy checks in accordance with the provisions without abandoning other nutritional
services that have been implemented.
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