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Objectives: To analyze factors related to stunting in
Papua region.

Methods: Secondary data from the 2021 Indonesian
National Nutrition Status Survey were used in this
study. Samples 02,937 Papuan children under the age
of two were gathered for the study. This study analyzed
independent variables (type of residence, mother’s age,
marriage, mother’s education, employment, wealth,
child’s age, gender, and early breastfeeding initiation
(EBFI) with stunting. The relationship was analyzed
using logistic regression tests.
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Results: Stunting is more common among children
in Papuas rural areas than in urban (AOR 1.168,
95% CI, 1.128-1.209). Stunting is more common in
children who mother do not work than in mothers
who do (AOR 1.174, 95% CI, 1.142- 1.207).
Stunting is more common in children aged 12-23
months compared to children <12 months (AOR
3.381, 95% CI, 3.291-3.474). Compared to girls,
boys are more likely to become stunted (AOR 1.348,
95% CI, 1,314-1,383). Children under the age of two
who do not experience EBFI are at higher risk than
those who have (AOR 1.078, 95% CI, 1.050-1.106).

Conclusion: There are eight variables associated with
stunting, namely residence, age of mother, mother’s
education, mother’s occupation, economic status,
child’s age, gender, and EBFI. Prioritization of
stunting interventions in Papua should be targeted at
mothers who living in rural, having low education,
and not doing early breastfeeding initiation.
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Nutritional status is a balance between nutrient
intake and the body’s ability to utilize nutrients
for growth and development processes.' Indicators for
assessing nutritional status include anthropometry,
while measurements for stunted children include the
Z-score (HAZ) height/age index. Worldwide consensus
states that a child is stunted if their height or length
falls below -2 SD from the World Health Organization
(WHO) Child Growth Standards median for the
same age and gender. Similarly, if a child’s height or
length falls below of -3 SD of the WHO Child Growth
Standards median for that age and gender, they are
deemed severely stunted.”

Stunting is associated with impaired growth and
development in children. In the short term, it can cause
problems such as: an upward trend in the morbidity and
mortality rate of children, decreased intelligence, motor
disorders, increased spending on health, and increased
costs for health care and disease treatment. Meanwhile,
in the long term, they include decreased height in adult
children, decreased reproductive health, low activity at
school, less potential learning capacity, and low work
capacity and productivity. The low public health
development index is one of the long-term impacts of
health problems including stunting, where Papua still
has a low index number.*

The pathogenesis of child stunting includes lipid
synthesis, protein synthesis, and autophagy which
can have a particular impact on the body, cognitive
impairment, negative impacts on childrens growth,
and slowing bone growth. The other problems were
anaemia, muscle atrophy, and immune dysfunction.’

Stunting is a major health issue that has a detrimental
effect on children under 5. Approximately 21.9% of
children worldwide suffer from stunting, with more
than half living in Asia. According to WHO growth
standards, this condition shows that 1 in 4 children
under 5 suffer from optimal growth failure.® According
to the 2021 Indonesian Nutrition Status Survey, 24.4%
of children under 5 are stunted. This number remains
greater than the worldwide prevalence. The incidence
of stunting in the provinces of Papua and West Papua is
still above the national prevalence rate, namely 29.5%
and 26.2%.”

The government was committed to addressing
stunting in 2011 with Scaling Up Nutrition (SUN),
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a form of public sector collaboration in providing and
accessing nutritious food to reduce stunting. Then
it was strengthened by implementing a national plan
to speed up the prevention and reduction of stunting
through multi-sectoral strategy involving coordination
between the non-health and health sectors and
program convergence at all levels. Combining the two
interventions can reduce the incidence of stunting by
0.7% to 2.1% per year.® Indonesia also has agreements
with countries in Southeast Asia in the framework of
reducing stunting by increasing food diversification and
providing fortified supplementary food to pregnant and
children aged 6-23 months, as well as nursing mothers.®
One of the contributing factors for the high frequency
of stunting is the poor human development index of
the Papua and West Papua provinces, in addition to
local cultural practices that are detrimental to child
development.” These provinces have low coverage rates
for early breastfeeding initiation (EBFI), exclusive
breastfeeding, and iron supplement tablets for pregnant
women. The Public Health Center’s adequacy ratio is
also not met by these 2 provinces."” According to the
background, the purpose of this study was to investigate
the factors related to stunting in Papua and West Papua.

Methods. This article served as a further analysis
from secondary data of the 2021 Indonesian National
Nutrition Status Survey (SSGI). The survey is a
cross-sectional study that was carried out in January-
December 2021 by the Ministry of Health of the
Republic of Indonesia in Indonesia. This study used
data from all children in the Papua Region under the age
of 2. A multi-stage cluster random sampling technique
was employed in the survey to gather a weighted sample
of 2,937 children under the age of 2. The inclusion
criteria in this study was children aged 0-23 months
and the exclusion criteria was incomplete research data.
The Health Research and Development Agency’s ethics
commission has approved this study with the number
LB.02.01/2/KE.248/2021.

Stunting in children under 2 was the dependent
variable in this study. Based on height for age, stunting
serves as an indicator of nutritional status. The z-score
is used to estimate the height indicator based on WHO
growth guideline standards. There are 2 types of stunted
children under 2: normal and stunted. The limits of
the nutritional status categorization according to the
height/age index are < -2.0 SD (stunting) and > -2.0
SD (normal). The independent variables were the
place of residence, mothers age, marriage, mother’s
education, occupation, wealth, child’s age, gender, and
early breastfeeding initiation (EBFI).
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Data analysis. 'The Statistical Package for the
Social Sciences for Windows, version 21 (IBM Corp.,
Armonk, N.Y.,, USA) was utilized to conduct the
statistical analysis. The analysis was carried out using the
Chi-Square test and followed by the logistic regression
test.

Results. Based on the study’s findings, in 2021, the
ratio of stunted children under 2 years of age in Papua
Indonesia was 20.7%. Table 1 shows that the proportion
of children under 2 who are stunted in rural is slightly
higher than in urban areas. Furthermore, mothers
with low education are more at risk of having stunted
children compared to mothers with higher education.

Table 1 - Descriptive statistics of nutritional status of children under 2
years old in Papua, Indonesia (N=2,937).

. Normal Stuntin, P-value
Variable (n=2327) (n=61o)g
Residence <0.001

Urban 83.7% 16.3%
Rural 75.9% 24.1%

Mother’s age (years) <0.001
<20 84.0% 16.0%

20-24 79.6% 20.4%
25-29 80.3% 19.7%
30-34 77.2% 22.8%
35-39 76.1% 23.9%
40-44 79.8% 20.2%
>44 78.4% 21.6%

Mother’s marital status 0.604
Married 78.8% 21.2%
Divorced/widowed 78.2% 21.8%

Mother’s education <0.001
No Formal 67.8% 32.2%

Primary 77.8% 22.2%
Secondary 84.1% 15.9%
Higher 83.8% 16.2%

Mother’s employment <0.001
Employed 80.4% 19.6%
Unemployed 75.7% 24.3%

Wealth status <0.001
Poorest 72.0% 28.0%

Poorer 82.2% 17.8%
Middle 83.2% 16.8%
Richer 87.7% 12.3%
Richest 86.7% 13.3%

Children’s age (month) <0.001
<12 88.4% 11.6%

12-23 69.0% 31.0%

Children’s gender <0.001
Boy 76.4% 23.6%

Girl 81.1% 18.9%

Early breastfeeding initiation (EBFI) <0.001
No 76.7% 23.3%

Yes 80.8% 19.2%

In addition, children under 2 years old from poor
families have a higher risk of experiencing stunting than
families who are not poor. Stunting is more common in
children between the ages of 12 and 23 months than in
children ages <11 months, and it is more common in
boys than in girls.

Table 2 displays the result of the logistic regression
analysis. These results explains that children under 2
years old in rural areas are 1,168 times more likely to
experience stunting than those in urban areas (AOR
1,168; 95% CI 1,128-1,209). Based on the mother’s
age, in all age groups, there is a risk of their children
being stunted compared to the age group <20 years.
Table 2 also illustrates that maternal education correlates
with stunting. The likelihood of a child being stunted
decreases with the mother’s educational attainment.
Similarly, the higher the family’s economic status,
the lower the possibility of their children becoming
stunted. Children in the 12-23 month age group tend
to be stunted 3,381 times compared to the <12 month
age group. Boys and girls have a risk of 1,348 times
compared to girls, with a 95% of CI 1,314-1,383.
Children under 2 years old without early breastfeeding
initiation have a risk of 1,078 times compared to those
with early breastfeeding initiation. The study discovered
that children under 2 with mothers who do not work
experience stunting 1,174 times compared to children

with working mothers, with a 95% CI 1,142-1,207.

Discussion. In this study, there were significant
predictors of stunting in Papua by their characteristics
like living in rural areas; lower socioeconomic status;
maternal characteristics such as being a mother at an
older age, having lower education, and not working;
and children characteristics such as in the 12-23
month age group, boys, and did not obtain early
breastfeeding initiation. The findings of the research
provide important information on the characteristics
that influenced stunting in under 2 years old children
in Papua, one of the areas that still experiences health
disparities in Indonesia."!

The analysis’s findings indicate that stunting is more
common in rural areas than in urban ones for children
under 2. These findings are in line with several studies
that show children living in rural have a higher risk of
experiencing stunting than those living in urban.'>" It
is similar to the problem of malnutrition in children.
The opposite results occur in children. Another study
stated that children living in urban areas are more
likely to become stunted.” The differences between
rural and urban areas are related to individual, family,
and community factors.'* The health system in rural
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Table 2 - Logistic regression of nutritional status of children under 2
years old in Papua, Indonesia (N=2,937).

Stunted
Predictor Pvalue AOR 95%CI
Upper Lower
Residence
Urban - - - -
Rural *<0.001 1.168 1.128 1.209
Mother’s age (years)
<20 - - - -
20-24 *<0.001 1.374 1.275 1.482
25-29 *<0.001 1.413 1.311 1.522
30-34 *<0.001 1.653 1.535 1.780
35-39 *<0.001 1.889 1.750 2.039
40-44 *<0.001 1.384 1.269 1.511
>44 *<0.001 1.276 1.163 1.401
Mother’s education
No Formal *<0.001 1.341 1.266 1.421
Primary *+0.001 1.090 1.036 1.148
Secondary *<0.001 0.867 0.824 0.911
Higher - - - -
Mother’s
employment
Employed - - - -
Unemployed *<0.001 1.174 1.142 1.207
Wealth status
Poorest *<0.001 2.533 2.394 2.679
Poorer *<0.001 1.430 1.346 1.518
Middle *<0.001 1.353 1.272 1.438
Richer **0.003 0.918 0.867 0.972
Richest - - - -
Children’s age
(month)
<12 - - - -
12-23 *<0.001 3.381 3.291 3.474
Children’s gender
Boy *<0.001 1.348 1.314 1.383
Girls - - - -
Early breastfeeding initiation (EBFI)
No *<0.001 1.078 1.050 1.106
Yes - - - -

AOR: adjusted odds ratio; *p<0.001; **p<0.050, CI: confidence interval

Indonesia is associated with poverty and relatively low
health literacy, and some health issues are handled by
non-health workers in several regions.’

Based on the analysis of maternal age, all age
groups have a higher risk of child stunting than the
<20-year-old group. The relationship between mother’s
age and the stunting risk is different in several studies’
findings. A younger mother’s age increases the chance
of childhood stunting.'®"” The risk of stunting decreases
with increasing maternal age at delivery.'® However, the
results of this study show the opposite. Mothers over 20
years old have a higher risk of having a stunted child.
The highest risk is in the mothers aged 35-39. These
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results are in line with those of studies carried out in
several regions, which show that those over the age of
35 years have a higher risk than the ideal reproductive
age.'"™” Maternal age is related to the physical
and psychological condition of the mother during
pregnancy and childbirth, as well as her ability to do
good parenting. As the mother gets older, the risk of
pregnancy will increase, one of which is the possibility
of giving birth to LBW children, which can potentially
increase the chance of childhood stunting.”

Additionally, a mother’s level of education is
correlated with the incidence of stunting. The higher
the mother’s level of education, the lower the risk of
stunting. This is consistent with other studies’ findings
showing that the risk of stunting decreases in mothers
with higher education compared to mothers who are
not educated.”’” A possible explanation related to
this education problem is that educated mothers have
better literacy related to health problems experienced
by children. Parents with low education have difficulties
communicating with health workers, conveying
symptoms of illness experienced by children, and are
not good at receiving information related to children’s
health.”

Thisstudy also suggests that stunting is more common
in children whose mothers are unemployed than in
those whose mothers are employed. The other studies
in Indonesia showed there is a difference of 11.1% of
stunting sufferers in families with low socioeconomic
conditions and mothers who do not work compared to
those who do.?* This condition emphasizes the need for
policy considerations to develop the family economic
system in formulating stunting alleviation policies in
Indonesia and the Province of Papua, particularly those
targeting educated and low-income mothers.”*

Another finding indicates that children in the
12-23 month age group tend to be stunted than the
<12 month age group. This outcome is consistent
with several previous studies, which demonstrate that
as children age, their risk of stunting rises.”®?” Such
tendency is probably due to the challenges that children
must deal with during the transition from Exclusive
breastfeeding to the consumption of complementary
foods.” At this time, children will begin to lose passive
immunity from their mothers.”” In addition, there
is a possibility of a decrease in nutrition because the
frequency of minimum food requirements does not
match the child’s age.?® Therefore, adequate nutritional
needs for complementary foods are critical to lower the
prevalence of stunting, especially in the initial 2 years
of a child’s growth.”® Growth problems that increase
at the age of 12-23 months can also be attributed to
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exposure to various diseases and infections and exposure
to environmental hygiene and sanitation, which also
increases as the children grow.*"**

Furthermore, boys have a higher risk compared
to girls. This result shows that gender correlates with
nutritional vulnerability. At the same age, the severity
of stunting is more likely to be found in boys.”® Even
among the poorest groups, stunting is more common
in boys than in girls.”” Research carried out in Senegal
has found that boys tend to experience failure to thrive
due to shorter breastfeeding periods and consuming
complementary foods at an earlier age than girls.® Boys
are also more prone to infection and illnesses that can
interfere with growth.*

Lastly, this study has found that children without
EBFI have a risk of 1,078 times compared to those with
EBFI. Several studies state that EBFI performed less
than one hour after the mother gives birth can reduce
the risk of stunting.**® Breast milk colostrum given
during EBFI can be a natural immunity for children.”
Mothers who do EBFI will tend to give exclusive
breastfeeding to their children.*® This is crucial because
exclusive breastfeeding can provide protection against
infections and diarrhea, increase child immunity, and
reduce stunting rates.*

Study limitations. This study used the variables
provided in the survey, so it could not accommodate
some factors that might affect stunting in under 2
children, such as child illness or maternal BMI. Another
limitation is that the study was conducted quantitatively,
so it did not get an explanation of the impact of strong
sociocultural elements in Indonesia such as parenting
issues, food taboos, or the value of children.?

In conclusion, this study is that residence, mother’s
age, mother’s education, mother’s occupation, economic
status, child’s age, child’s gender, and EBFI are
associated with stunting in children under 2 years old.
Prioritization of stunting interventions in Papua should
be targeted at mothers who living in rural, having low
education, and not doing early breastfeeding initiation.

Acknowledgment. We would like to thank English Repository
for English language editing.

References

1. Aluko J, Nimbe A, Udo E, Evans P. Assessment of nutritional
status of children 0 -2years and associated factors in some
selected primary health centres in Osun State. J Posit Psychol
2020; 7: 1-14.

2. Tchapda AE, Dzeukou SB, Biyegue Nyangono C, Policarpe
Nolla N, Gouado I, Tetanye E. Assessment of Nutritional Status
and Associated Factors in Children Aged 6 to 59 Months in
Ayos Locality, Cameroon. ] Food Sci Nutr Res 2022; 05: 51-57.

3. World Health Organization. Childhood Stunting: Challenges
and opportunities. Report of a Promoting Healthy Growth and
Preventing Childhood Stunting colloquium. [Updated 2023;
Cited 2023 May 17]. Available from: https://www.who.int/
publications/i/item/WHO-NMH-NHD-GRS-14.1

4. Indonesian  National Institute Health Research and
Development. Public Health Development Index. Jakarta:
Indonesian  National Institute Health Research and
Development; 2014. Available from: https://repository.
badankebijakan.kemkes.go.id/id/eprint/4293/1/IPKM %20
2014.pdf

5. Soliman A, De Sanctis V, Alaaraj N, Ahmed S, Alyafei F, Hamed
N, et al. Early and long-term consequences of nutritional
stunting: From childhood to adulthood. Acta Biomedica 2021;
92:€2021168.

6. Gani AA, Hadju V, Syahruddin AN, Otuluwa AS, Palutturi S,
Thaha AR. The effect of convergent action on reducing stunting
prevalence in under-five children in Banggai District, Central
Sulawesi, Indonesia. Gac Sanit 2021; 35: S421-S424.

7. Ministry of Health of the Republic of Indonesia. Pocket Book
of Indonesian Nutrition Status Study Results at the National,
Provincial, and District/City Levels in 2021. [Updated 2022]
Available from: https://www.badankebijakan.kemkes.go.id/
buku-saku-hasil-studi-status-gizi-indonesia-ssgi-tahun-2021/

8. Rosmalina Y, Luciasari E, Aditianti A, Ernawati F. Interventions
for reducing stunted of children under 3 years: A systematic
review. Gizi Indonesia 2018; 41: 1.

9. Wulandari RD, Laksono AD, Kusrini I, Tahangnacca M. The
targets for stunting prevention policies in Papua, Indonesia:
What mothers” characteristics matter? Nutrients 2022; 14.

10. Maria I, Nurjannah N, Mudatsir, Bakhtiar, Usman S. Analysis
of stunting determinants based on geographic areas in Indonesia
in 2018. Majalah Kesehatan 2020; 7: 239-250.

11. Laksono AD, Rukmini R, Wulandari RD. Regional
disparities in antenatal care utilization in Indonesia. PLoS One
2020 1;15: e02240006.

12. Sserwanja Q, Kamara K, Mutisya LM, Musaba MW, Ziaei S.
Rural and Urban Correlates of Stunting Among Under-Five
Children in Sierra Leone: A 2019 Nationwide Cross-Sectional
Survey. Nutr Metab Insights 2021; 14: 1-10.

13. Akram R, Sultana M, Ali N, Sheikh N, Sarker AR. Prevalence
and determinants of stunting among preschool children and Its
urban—rural disparities in Bangladesh. Food Nutr Bull 2018;
39: 521-535.

14. Fagbamigbe AF, Kandala NB, Uthman AO. Demystifying
the factors associated with rural-urban gaps in severe acute
malnutrition among under-five children in low- and middle-
income countries: a decomposition analysis. Sci Rep 20205 10:
1-15.

15. Khan S, Zaheer S, Safdar NE Determinants of stunting,
underweight and wasting among children <5 years of age:
Evidence from 2012-2013 Pakistan demographic and health
survey. BMC Public Health 2019; 19: 1-16.

16. Wemakor A, Garti H, Azongo T, Garti H, Atosona A. Young
maternal age is a risk factor for child undernutrition in Tamale
Metropolis, Ghana. BMC Res Notes 2018; 11: 1-5.

17. Mar Win K, Van der Putten M, Vajanapoom N, Amnatsatsue
K. Early pregnancy and maternal malnutrition as precursors of
stunting in children under two years of age among Bhutanese
refugees, in Nepal maternal precursors in stunting of children.
Thammasat ] Hist 2013; 18: 35-42.

heeps://smj.org.sa  Saudi Med ] 2024; Vol. 45 (3) 277


http://www.smj.org.sa/index.php/smj/index
https://www.researchgate.net/publication/344286576_Assessment_of_Nutritional_Status_of_Children_0_-2years_and_Associated_Factors_in_Some_Selected_Primary_Health_Centres_in_Osun_State
https://www.researchgate.net/publication/344286576_Assessment_of_Nutritional_Status_of_Children_0_-2years_and_Associated_Factors_in_Some_Selected_Primary_Health_Centres_in_Osun_State
https://www.researchgate.net/publication/344286576_Assessment_of_Nutritional_Status_of_Children_0_-2years_and_Associated_Factors_in_Some_Selected_Primary_Health_Centres_in_Osun_State
https://www.researchgate.net/publication/344286576_Assessment_of_Nutritional_Status_of_Children_0_-2years_and_Associated_Factors_in_Some_Selected_Primary_Health_Centres_in_Osun_State
https://www.fortunejournals.com/articles/assessment-of-nutritional-status-and-associated-factors-in-children-aged-6-to-59-months-in-ayos-locality-cameroon.html
https://www.fortunejournals.com/articles/assessment-of-nutritional-status-and-associated-factors-in-children-aged-6-to-59-months-in-ayos-locality-cameroon.html
https://www.fortunejournals.com/articles/assessment-of-nutritional-status-and-associated-factors-in-children-aged-6-to-59-months-in-ayos-locality-cameroon.html
https://www.fortunejournals.com/articles/assessment-of-nutritional-status-and-associated-factors-in-children-aged-6-to-59-months-in-ayos-locality-cameroon.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7975963/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7975963/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7975963/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7975963/
https://pubmed.ncbi.nlm.nih.gov/34929866/
https://pubmed.ncbi.nlm.nih.gov/34929866/
https://pubmed.ncbi.nlm.nih.gov/34929866/
https://pubmed.ncbi.nlm.nih.gov/34929866/
https://www.badankebijakan.kemkes.go.id/buku-saku-hasil-studi-status-gizi-indonesia-ssgi-tahun-2021/
https://www.badankebijakan.kemkes.go.id/buku-saku-hasil-studi-status-gizi-indonesia-ssgi-tahun-2021/
https://www.badankebijakan.kemkes.go.id/buku-saku-hasil-studi-status-gizi-indonesia-ssgi-tahun-2021/
https://pubmed.ncbi.nlm.nih.gov/35276907/
https://pubmed.ncbi.nlm.nih.gov/35276907/
https://pubmed.ncbi.nlm.nih.gov/35276907/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6567198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6567198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6567198/
https://pubmed.ncbi.nlm.nih.gov/32053621/
https://pubmed.ncbi.nlm.nih.gov/32053621/
https://pubmed.ncbi.nlm.nih.gov/32053621/
https://pubmed.ncbi.nlm.nih.gov/34616156/
https://pubmed.ncbi.nlm.nih.gov/34616156/
https://pubmed.ncbi.nlm.nih.gov/34616156/
https://pubmed.ncbi.nlm.nih.gov/34616156/
https://pubmed.ncbi.nlm.nih.gov/30157677/
https://pubmed.ncbi.nlm.nih.gov/32636405/
https://pubmed.ncbi.nlm.nih.gov/32636405/
https://pubmed.ncbi.nlm.nih.gov/32636405/
https://pubmed.ncbi.nlm.nih.gov/32636405/
https://pubmed.ncbi.nlm.nih.gov/32636405/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6444880/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6444880/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6444880/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6444880/
https://pubmed.ncbi.nlm.nih.gov/30526641/
https://pubmed.ncbi.nlm.nih.gov/30526641/
https://pubmed.ncbi.nlm.nih.gov/30526641/
https://ph02.tci-thaijo.org/index.php/SciTechAsia/article/view/41152
https://ph02.tci-thaijo.org/index.php/SciTechAsia/article/view/41152
https://ph02.tci-thaijo.org/index.php/SciTechAsia/article/view/41152
https://ph02.tci-thaijo.org/index.php/SciTechAsia/article/view/41152
https://ph02.tci-thaijo.org/index.php/SciTechAsia/article/view/41152

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

278

Stunting and type of residence ... Ashar et al

Astuti FD, Azka A, Rokhmayanti R. Maternal age correlation
of stunting in children: Systematics review. JMCH 2022; 7:
479-448.

Tang X, Zhao Y, Liu Q, Hu D, Li G, Sun J, et al. The Effect of
Risk Accumulation on Childhood Stunting: A Matched Case-
Control Study in China. Front Pediatr 2022; 10: 1-11.
Gusnedi G, Nindrea RD, Purnakarya I, Umar HB, Andrafikar,
Syafrawati, et al. Risk factors associated with childhood stunting
in Indonesia: A systematic review and meta-analysis. Asia Pac |
Clin Nutr 2023; 32: 184-195.

Habimana S, Biracyaza E. Risk factors of stunting among
children under 5 years of age in the Eastern and Western
Provinces Of Rwanda: Analysis of Rwanda Demographic and
Health Survey 2014/2015. Pediatric Health Med Ther 2019;10:
115-130.

Muche A, Dewau R. Severe stunting and its associated factors
among children aged 6-59 months in Ethiopia; multilevel
ordinal logistic regression model. Jtal ] Pediatr 20215 47: 1-11.
Khattak UK, Iqbal SP, Ghazanfar H. The role of parents
literacy in malnutrition of children under the age of 5 years
in a semi-urban community of Pakistan: A case-control study.
Cureus 2017; 9: el1316.

Soekatri MYE, Sandjaja S, Syauqy A. Stunting was associated
with reported morbidity, parental education and socioeconomic
status in 0.5-12-year-old Indonesian children. Int J Environ
Res Public Health 2020; 17: 6204.

Fuada N, Purwoko S. Children under-five health

transition information system. International Proceedings The
2nd ISMoHIM 2020. Updated 2020; Cited 2023 May 19].
Available from: https://publikasi.aptirmik.or.id/index.php/
ismohim2020/article/view/194
Chowdhury TR, Chakrabarty S, Rakib M, Afrin S, Saltmarsh
S, Winn S. Factors associated with stunting and wasting in
children under 2 years in Bangladesh. Heliyon 2020; 6: €04849.
Titaley CR, Ariawan I, Hapsari D, Muasyaroh A, Dibley M]J.
Determinants of the stunting of children under 2 years old in
Indonesia: A multilevel analysis of the 2013 Indonesia basic
health survey. Nuzrients 2019; 11: 1106.
Hinojosa APV, Tandang NA, Domingo DGC. Relationship
between maternal characteristics and stunting in children aged
0 to 23 months in the Phillipines. Malays | Nutr 2021; 27:
411-420.

Saudi Med J 2024; Vol. 45 (3)  https://smj.org.sa

29.

30.

31.

32.

33.

34.

35.

36.

37.

Guyatt H, Muiruri E Mburu B, Robins A. Prevalence and
predictors of underweight and stunting among children under
2 years of age in Eastern Kenya. Public Health Nutr 2020; 23:
1599-1608.

Tello B, Rivadeneira MF, Moncayo AL, Buitrén J, Astudillo F,
Estrella A, et al. Breastfeeding, feeding practices and stunting in
indigenous Ecuadorians under 2 years of age. Int Breastfeed |
2022; 17; 19.

Akombi BJ, Agho KE, Hall JJ, Wali N, Renzaho AMN, Merom
D. Stunting, wasting and underweight in Sub-Saharan Africa:
A systematic review. Int | Environ Res Public Health 2017; 14:
863.

Gebreayohanes M, Dessie A. Prevalence of stunting and its
associated factors among children 6-59 months of age in
pastoralist community, Northeast Ethiopia: A community-
based cross-sectional study. PLoS One 202; 17: €0256722.
Bork KA, Diallo A. Boys are more stunted than girls from early
infancy to 3 years of age in rural senegal. J Nutr 2017; 147:
940-947.

Elsmen E, Pupp I, Hellstrom-Westas L. Preterm male infants
need more initial respiratory and circulatory support than
female infants. Acta Paediatr 2004; 93: 529-533.

Susianto SC, Suprobo NR, Maharani. Early breastfeeding
initiation effect in stunting: A systematic review. Asian | Med.
Res 2022; 1: 1-5.

Muldiasman, Kusharisupeni, Laksminingsih E. Can early
initiation to breastfeeding prevent stunting in 6-59 months old
children? J Health Res 2018; 32: 334-341.

Kim YJ. Immunomodulatory effects of human colostrum and
milk. Pediatr Gastroenterol Hepatol Nutr 2021; 24: 337-345.

38Sandhi A, Lee GT, Chipojola R, Huda MH, Kuo SY. The

39.

relationship between perceived milk supply and exclusive
breastfeeding during the first six months postpartum: a cross-
sectional study. Int Breastfeed ] 2020; 15: 1-11.

Laksono AD, Dwi Wulandari R. “Children are assets”: Meta-
synthesis of ‘the value of children’ in the Lani and Acchnese
tribe. J Reprod Health 2019; 10: 11-20.


http://www.smj.org.sa/index.php/smj/index
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9194815/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9194815/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9194815/
https://pubmed.ncbi.nlm.nih.gov/37382316/#:~:text=Children%20born%20with%20low%20birth,characteristics%20that%20contributed%20to%20stunting.
https://pubmed.ncbi.nlm.nih.gov/37382316/#:~:text=Children%20born%20with%20low%20birth,characteristics%20that%20contributed%20to%20stunting.
https://pubmed.ncbi.nlm.nih.gov/37382316/#:~:text=Children%20born%20with%20low%20birth,characteristics%20that%20contributed%20to%20stunting.
https://pubmed.ncbi.nlm.nih.gov/37382316/#:~:text=Children%20born%20with%20low%20birth,characteristics%20that%20contributed%20to%20stunting.
https://pubmed.ncbi.nlm.nih.gov/31695558/
https://pubmed.ncbi.nlm.nih.gov/31695558/
https://pubmed.ncbi.nlm.nih.gov/31695558/
https://pubmed.ncbi.nlm.nih.gov/31695558/
https://pubmed.ncbi.nlm.nih.gov/31695558/
https://pubmed.ncbi.nlm.nih.gov/34311750/
https://pubmed.ncbi.nlm.nih.gov/34311750/
https://pubmed.ncbi.nlm.nih.gov/34311750/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5498125/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5498125/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5498125/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5498125/
https://pubmed.ncbi.nlm.nih.gov/32867016/
https://publikasi.aptirmik.or.id/index.php/ismohim2020/article/view/194
https://publikasi.aptirmik.or.id/index.php/ismohim2020/article/view/194
https://publikasi.aptirmik.or.id/index.php/ismohim2020/article/view/194
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7492816/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7492816/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7492816/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6567198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6567198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6567198/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6567198/
https://nutriweb.org.my/mjn/publication/27-3/Vol%2027(3)%204.mjn.2021.0010%20Domingo%20(online%20first).pdf
https://nutriweb.org.my/mjn/publication/27-3/Vol%2027(3)%204.mjn.2021.0010%20Domingo%20(online%20first).pdf
https://nutriweb.org.my/mjn/publication/27-3/Vol%2027(3)%204.mjn.2021.0010%20Domingo%20(online%20first).pdf
https://nutriweb.org.my/mjn/publication/27-3/Vol%2027(3)%204.mjn.2021.0010%20Domingo%20(online%20first).pdf
https://pubmed.ncbi.nlm.nih.gov/31983378/
https://pubmed.ncbi.nlm.nih.gov/31983378/
https://pubmed.ncbi.nlm.nih.gov/31983378/
https://pubmed.ncbi.nlm.nih.gov/31983378/
https://pubmed.ncbi.nlm.nih.gov/35248108/
https://pubmed.ncbi.nlm.nih.gov/35248108/
https://pubmed.ncbi.nlm.nih.gov/35248108/
https://pubmed.ncbi.nlm.nih.gov/35248108/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5580567/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5580567/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5580567/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5580567/
https://pubmed.ncbi.nlm.nih.gov/35113874/
https://pubmed.ncbi.nlm.nih.gov/35113874/
https://pubmed.ncbi.nlm.nih.gov/35113874/
https://pubmed.ncbi.nlm.nih.gov/35113874/
https://pubmed.ncbi.nlm.nih.gov/28298540/
https://pubmed.ncbi.nlm.nih.gov/15188982/
https://pubmed.ncbi.nlm.nih.gov/15188982/
https://pubmed.ncbi.nlm.nih.gov/15188982/
https://a-jhr.com/a-jhr/article/view/11
https://a-jhr.com/a-jhr/article/view/11
https://a-jhr.com/a-jhr/article/view/11
https://pubmed.ncbi.nlm.nih.gov/34316468/
https://pubmed.ncbi.nlm.nih.gov/34316468/
https://pubmed.ncbi.nlm.nih.gov/32680551/
https://www.researchgate.net/publication/332797437_Children_are_Assets_Meta-Synthesis_of_'the_Value_of_Children'_in_the_Lani_and_Acehnese_Tribes
https://www.researchgate.net/publication/332797437_Children_are_Assets_Meta-Synthesis_of_'the_Value_of_Children'_in_the_Lani_and_Acehnese_Tribes
https://www.researchgate.net/publication/332797437_Children_are_Assets_Meta-Synthesis_of_'the_Value_of_Children'_in_the_Lani_and_Acehnese_Tribes

	Affiliation
	ABSTRACT
	Introduction
	Methods
	Results
	Discussion
	References
	Acknowledgment

