
Child stunting, or low height-for-age, is a global health challenge affecting more than 150 million children under age 5, particularly 
in developing countries (UNICEF, WHO, and World Bank 2017). Despite decades of reductions in poverty, child mortality, and rates 
of underweight children in Indonesia, an estimated 37 percent of children under age 5 were stunted in 2013 (World Bank 2017).

Stunting in early childhood is associated with impaired cognitive ability and higher morbidity and mortality, which can result in 
lifelong effects of lower wages and lost productivity (Sudfeld et al. 2015; Prendergast and Humphrey 2014; Victora et al. 2008; 
Hoddinott et al. 2013a, 2013b; Alderman et al. 2006). Stunted mothers are also more likely to have children who are stunted, so the 
negative socioeconomic and health impacts of stunting may persist across generations (Onis and Branca 2016). 

Despite recognizing the magnitude of the problem, researchers are still attempting to understand the causes of stunting. Recent 
work by Danaei et al. (2016) suggests that high global stunting rates are associated with a number of risk factors, including short 
maternal stature, restricted fetal growth, child diarrhea and nutrition, and poor sanitation. In this brief we explore the prevalence of 
stunting and possible nutrition, sanitation, and health factors associated with growth faltering among children 0-35 months old in 
rural areas of Central Kalimantan, West Kalimantan, and South Sumatra in Indonesia.  
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Stunting prevalence and correlates  
among children in Indonesia 
 

Thirty-two percent of children were stunted. (Eight percent 
were severely stunted.) Figure 1 shows the share of children 
who were stunted among each age group, sex, and province. 
The stunting rate increased with age (19 percent for children 
0-11 months, 36 percent for children 12-23 months, 44 percent 
for children 24-35 months), in large part because many 
children who become stunted do not experience the catch-up 
growth that would bring them back to the normal range for 
their age. There was no statistically significant difference in 
stunting rates between boys and girls, although the rate of 
severe stunting was 58 percent higher among boys than among 
girls, which is a statistically significant difference. The provinces 
of Central and West Kalimantan had similar rates of stunting 
(34 and 36 percent, respectively) that were significantly higher 
than the stunting rate in South Sumatra (26 percent).

Figure 2 presents a summary of the associations between 
stunting rates for children aged 0-35 months and a range 
of household and community conditions we explore in 
our analysis and describe below. The figure includes the 
estimated difference in the stunting rate associated with each 
characteristic, as well as the 95 percent confidence intervals for 
each estimated difference. If the confidence interval does not 
cross zero, the estimated difference is statistically significant. 

Using caregiver’s education as an example, the confidence 
interval from approximately 10 percent to 45 percent 
does not cross zero, so the estimated relationship between 

NOTE: All comparisons of stunting rates across groups were estimated using multivariate Poisson regressions with controls for each respondent’s 
age, gender, socioeconomic background, and province, with standard errors clustered by kecamatan. We also estimated differences in linear 
growth (the continuous Z-score), an alternative outcome, using multivariate OLS regressions and found results that were broadly consistent with 
those for the binary stunting outcomes.

DEFINING STUNTING
Stunting is defined as having a height-for-age Z-score (a meth-
od of standardizing height measurements across age groups 
and sex) more than two standard deviations below the median 
of the World Health Organization (WHO) Child Growth Stan-
dards based on a healthy reference population; severe stunting 
is defined as being three or more standard deviations below 
the median (WHO 2006). 

education and stunting is statistically significant, and we are 
reasonably confident that children whose caregivers did not 
complete junior high are more likely to be stunted.



Most aspects of a child’s health status and access to 
healthcare were not associated with stunting, except for 
vaccines. We found no statistically significant relationship 
between a number of measures of healthcare utilization by 
caregivers and children and child stunting, including whether 
children had attended posyandu (integrated maternal and 
child health service post) in the last six months, whether 
caregivers had attended early childhood counseling sessions 
(kelas balita) at the posyandu, four prenatal care visits, or 
two postnatal care visits (the number of pre- and postnatal 
care visits recommended by WHO at the time the data were 
collected).

In addition, children who experienced specific health 
conditions that could inhibit growth, like worm infections, 
diarrhea in the last four weeks, or blood or mucus in the child’s 
stool, were not significantly more or less likely to be stunted. 

Children who received the full suite of age-appropriate vaccines 
were significantly less likely to be stunted than children who 
had not, by 17 percent on average. (They were 38 percent less 
likely to be severely stunted.) It is possible that vaccinated 
children are less likely to become sick and thus less likely to 
experience growth faltering, and these findings are consistent 
with previous studies, which have found positive correlations 
between the availability of vaccines and child height (Thomas 
et al. 1996; Anekwe and Kumar 2012). It is also possible 
that children who are vaccinated are also more likely to 
access better healthcare in general and that receiving better 
healthcare improves growth outcomes. 

**/*** Difference between bracketed categories is statistically significant at the 0.05/0.01 level.

FIGURE 1: OLDER CHILDREN AND CHILDREN IN CENTRAL AND WEST KALIMANTAN WERE MORE 
LIKELY TO BE STUNTED
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ABOUT THE DATASET

Data used in this analysis are from a baseline 
survey for a cluster-randomized controlled trial of 
a nutrition program implemented by the Gov-
ernment of Indonesia and Millennium Challenge 
Account-Indonesia, funded by the Millennium 
Challenge Corporation. 

The survey was conducted in late 2014 and early 2015 in the 
provinces of South Sumatra, Central Kalimantan, and West 
Kalimantan. The survey is representative of children ages 0-35 
months in 190 kecamatan (subdistricts) that are the trial clus-
ters. The household survey included modules about household 
characteristics, home environment, health service access and 
utilization, knowledge of recommended health behaviors, nutri-
tion practices, and children’s height and weight measurement. 
The survey did not include measures of maternal nutrition or 
birth weight, which studies suggest are associated with early 
childhood stunting (Bhutta et al. 2013; Prentice et al. 2013; Da-
naei et al. 2016; Aryastami et al. 2017). A total of 2,979 children 
were weighed and measured (for length or height).

Stunting disproportionately affected disadvantaged 
children. We found that children whose caregivers had not 
completed at least junior high school were 28 percent more 
likely to be stunted than children whose caregivers who had 
completed junior high. Children from households with fewer 
assets were also more likely to be stunted but this difference 
was not statistically significant after controlling for other 
factors, like mother’s education. 

***
***

***

**
***



Our measures of dietary diversity and household food 
insecurity were not associated with stunting. Previous 
research shows a strong association between child nutrition, 
especially sufficient consumption of protein, energy, and 
micronutrients (for example, zinc or vitamin A), and linear 
growth (Martorell 1995; Imdad and Bhutta 2011; Hadi et al. 
2000). However, we found no statistically significant association 
between stunting and measures of consuming meat in last 
seven days or minimal dietary diversity, defined as consuming 
food from four or more of a range of food groups in the last 
week (WHO 2010). The lack of association between stunting 
and dietary diversity in our data could reflect the fact that our 
measures only identify whether particular types of food were 
consumed, not the quantity or nutrient content of food.
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We also considered food security — whether a caregiver reported 
that she was worried that the household didn’t have enough food 
in the past four weeks — and this was not related to stunting. 

Exclusive breastfeeding for the first six months was not 
protective against stunting. Children who are exclusively 
breastfed may be less likely to contract illnesses and 
become stunted because they are not exposed to potentially 
contaminated water or food during feeding. While previous 
studies have found impacts of exclusive breastfeeding on 
mortality, they have largely found no impact on stunting 
(Bhutta et al. 2008). We also find no statistically significant 
association between stunting and whether a child six months or 
older was exclusively breastfed for the first six months of life. 

FIGURE 2: A RANGE OF CHILD, HOUSEHOLD, AND COMMUNITY CONDITIONS WERE ASSOCIATED 
WITH STUNTING, SUCH AS POVERTY AND SANITATION CONDITIONS
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Sanitation conditions and stunting were strongly related. 
Children living in households with flush toilets were significantly 
less likely to be stunted, by 24 percent on average (and 55 
percent less likely to be severely stunted), than children in 
households without a toilet or latrine. However the difference 
in stunting rates between children living in households with 
latrines or non-flush toilets and children living in households 
without a toilet or latrine was not statistically significant.

In addition, the share of households in the village with a flush 
or pour flush toilet affected stunting. Previous studies show 
that the sanitation conditions of other households in the same 
village, which may affect children’s exposure to illnesses or 
other household waste, are associated with child growth in a 
number of developing countries (Spears et al. 2013; Harris et 
al. 2017). We found that a 10 percent increase in the share of 
households in the village with a flush or pour flush toilet was 
associated with a 3 percent lower stunting rate for children 
in the village. Said another way, villages with 100 percent 
households with flush or pour flush toilets have 14 percent 
lower stunting rates than villages with the average share of 
households with flush or pour flush toilets (53 percent).

Stunting was marginally affected by hygienic disposal 
of children’s stools.Children in households with a toilet or 
latrine that disposed of a child’s stool in the toilet or latrine 
instead of in the open had lower stunting rates (17 percent), 
but the difference was just outside of statistical significance. 

In addition to human feces, animal feces around the home 
could lead to greater exposure to disease. Headey et al. (2017) 
found that the presence of animal feces was not statistically 

associated with standardized height-for-age for children ages 
6-23 months in Vietnam, another Southeast Asian country, 
but was associated with decreases in child growth in other 
contexts (Ethiopia and Bangladesh). We found that whether 
the household owned fowl (chickens, ducks, and geese) and 
whether human or animal feces were visible in the house or 
living area were not significantly associated with stunting. 
However, among households that owned fowl, stunting rates 
were 25 percent lower in households that did not allow fowl 
into their homes.

Improvements in water quality and hand washing were 
not related to lower stunting rates. In contrast to a meta-
analysis of water, sanitation, and hygiene (WASH) interventions 
conducted by Dangour et al. (2011), which found WASH 
improvements such as handwashing and water treatment were 
positively associated with child height, we found that using 
improved water sources (defined as piped water, public tap, tube 
well/borehole, protected spring, or rainwater) and whether 
the data collection teams observed soap near the household’s 
washing facility were not associated with stunting.

Counter-intuitively, we found that among households without 
an improved water source, who were at greater risk of having 
low quality water, the rate of stunting was 34 percent higher for 
children in households that reported treating their water (by 
boiling, adding bleach or chlorine, straining through cloth, or 
using a water filter) than children in households that reported 
not treating their water. It is possible that worse water quality led 
households to treat their water; if the treatment was not effective 
enough, then they might still have had worse water quality on 
average than households that did not treat their water.

DISCUSSION AND RECOMMENDATIONS

We explored the associations between child stunting and several 
measures of child nutrition and health, and household sanitation, 
hygiene, and water quality. Most of these measures were not 
predictive of stunting, but we found some meaningful associations.

•	 Stunting is a problem that disproportionately affects the 
poor, indicating that targeting efforts should clearly focus 
on this population. We find strong associations between 
stunting and mother’s education and household assets. 

•	 The association between vaccines and stunting indicates that 
vaccines as well as general health checkups and awareness 
may be helpful in reducing stunting. The posyandu program 
is an important component of early childhood health care, 
especially because it provides vaccines. Sixty-four percent 
of children had visited the posyandu in the last six months. 
Although we find no relationship between attendance in 
posyandu and stunting, it remains a critical mechanism 
for vaccines and health education, and programs that 
strengthen the posyandu may be supportive of vaccination 
and in turn mitigating stunting.

•	 Our findings complement other studies showing that 
household and community sanitation is important to child 
growth (Spears et al. 2013, Harris et al. 2017). Having a 
flush toilet in the household was related to lower stunting 
rates, and much lower rates of severe stunting. Higher 
concentrations of households with flush toilets in the 
community were also related to lower rates of stunting.

•	 Disposing of children’s stools in a toilet or latrine, which 
reduces the likelihood of children being directly or 
indirectly exposed to infectious diseases from the stools, 
is marginally associated with lower rates of stunting. 

•	 Preventing fowl from entering the home, and therefore 
reducing the likelihood of children coming into contact 
with fowl or their feces, was associated with lower rates 
of stunting.

•	 Access to an improved water source or soap near the hand 
washing facility (an indication of the ability to wash hands) 
were not associated with differences in stunting rates.



5JULY 2017

REFERENCES

Alderman, Harold, John Hoddinott, and Bill Kinsey. “Long Term Consequences of Early Childhood Malnutrition.” Oxford Economic Papers, vol. 58, no. 3, 
2006, pp. 450-474. 

Anekwe, Tobenna D. and Santosh Kumar. “The Effect of a Vaccination Program on Child Anthropometry: Evidence from India’s Universal Immunization 
Program.” Journal of Public Health, vol. 34, no. 4, 2012, pp. 489-497. 

Aryastami, Ni K., Anuraj Shankar, Nunik Kusumawardani, Besral Besral, Abas B. Jahari, and Endang Achadi. “Low Birth Weight was the most Dominant 
Predictor Associated with Stunting among Children Aged 12–23 Months in Indonesia.” BMC Nutrition, vol. 3, no. 1, 2017, pp. 16. 

Bhutta, Zulfiqar A., Tahmeed Ahmed, Robert E. Black, Simon Cousens, Kathryn Dewey, Elsa Giugliani, Batool A. Haider, Betty Kirkwood, Saul S. Morris, 
and HPS Sachdev. “What Works? Interventions for Maternal and Child Undernutrition and Survival.” The Lancet, vol. 371, no. 9610, 2008, pp. 417-
440. 

Bhutta, Zulfiqar A., Jai K. Das, Arjumand Rizvi, Michelle F. Gaffey, Neff Walker, Susan Horton, Patrick Webb, Anna Lartey, Robert E. Black, and Group, The 
Lancet Nutrition Interventions Review. “Evidence-Based Interventions for Improvement of Maternal and Child Nutrition: What can be done and at 
what Cost?” The Lancet, vol. 382, no. 9890, 2013, pp. 452-477. 

Danaei, Goodarz, Kathryn G. Andrews, Christopher R. Sudfeld, Günther Fink, Dana C. McCoy, Evan Peet, Ayesha Sania, Mary C. S. Fawzi, Majid Ezzati, and 
Wafaie W. Fawzi. “Risk Factors for Childhood Stunting in 137 Developing Countries: A Comparative Risk Assessment Analysis at Global, Regional, 
and Country Levels.” PLoS Medicine, vol. 13, no. 11, 2016, pp. e1002164. 

Dangour, Alan D., Louise Watson, Oliver Cumming, Sophie Boisson, Yael Velleman, Sue Cavill, Elizabeth Allen, and Ricardo Uauy. “Interventions to 
Improve Water Quality and Supply, Sanitation and Hygiene Practices, and their Effects on the Nutritional Status of Children.” Cochrane Database of 
Systematic Reviews, Issue 10, 2011. 

Hadi, H., R. J. Stoltzfus, M. J. Dibley, L. H. Moulton, K. P. West Jr, C. L. Kjolhede, and T. Sadjimin. “Vitamin A Supplementation Selectively Improves the 
Linear Growth of Indonesian Preschool Children: Results from a Randomized Controlled Trial.” The American Journal of Clinical Nutrition, vol. 71, 
no. 2, 2000, pp. 507-513. 

Harris, Michael, Maria L. Alzua, Nicolas Osbert, and Amy J. Pickering. “Community-Level Sanitation Coverage is More Strongly Associated with Child 
Growth and Household Drinking Water Quality than Access to a Private Toilet in Rural Mali.” Environmental Science & Technology, vol. 51, 2017, pp. 
7219-7227

Headey, Derek, Phuong Nguyen, Sunny Kim, Rahul Rawat, Marie Ruel, and Purnima Menon. “Is Exposure to Animal Feces Harmful to Child Nutrition 
and Health Outcomes? A Multicountry Observational Analysis.” The American Journal of Tropical Medicine and Hygiene, vol. 96, no. 4, 2017, pp. 
961-969. 

Hoddinott, John, Harold Alderman, Jere R. Behrman, Lawrence Haddad, and Susan Horton. “The Economic Rationale for Investing in Stunting 
Reduction.” Maternal & Child Nutrition, vol. 9, no. S2, 2013, pp. 69-82. 

Hoddinott, J., J. R. Behrman, J. A. Maluccio, P. Melgar, A. R. Quisumbing, M. Ramirez-Zea, A. D. Stein, K. M. Yount, and R. Martorell. “Adult Consequences of 
Growth Failure in Early Childhood.” The American Journal of Clinical Nutrition, vol. 98, no. 5, 2013, pp. 1170-1178. 

Imdad, Aamer and Zulfiqar A. Bhutta. “Effect of Preventive Zinc Supplementation on Linear Growth in Children Under 5 Years of Age in Developing 
Countries: A Meta-Analysis of Studies for Input to the Lives Saved Tool.” BMC Public Health, vol. 11, no. 3, 2011, pp. S22. 

Martorell, Reynaldo. “Results and Implications of the INCAP Follow-Up Study.” The Journal of Nutrition, vol. 125, no. 4, 1995, pp. 1127S. 
Onis, Mercedes and Francesco Branca. “Childhood Stunting: A Global Perspective.” Maternal & Child Nutrition, vol. 12, no. S1, 2016, pp. 12-26. 
Prendergast, Andrew J. and Jean H. Humphrey. “The Stunting Syndrome in Developing Countries.” Paediatrics and International Child Health, vol. 34, 

no. 4, 2014, pp. 250-265. 
Prentice, A. M., K. A. Ward, G. R. Goldberg, L. M. Jarjou, S. E. Moore, A. J. Fulford, and A. Prentice. “Critical Windows for Nutritional Interventions Against 

Stunting.” The American Journal of Clinical Nutrition, vol. 97, no. 5, 2013, pp. 911-918. 
Spears, Dean, Arabinda Ghosh, and Oliver Cumming. “Open Defecation and Childhood Stunting in India: An Ecological Analysis of New Data from 112 

Districts.” PLoS One, vol. 8, no. 9, 2013, pp. e73784. 
Sudfeld, C. R., D. C. McCoy, G. Danaei, G. Fink, M. Ezzati, K. G. Andrews, and W. W. Fawzi. “Linear Growth and Child Development in Low- and Middle-

Income Countries: A Meta-Analysis.” Pediatrics, vol. 135, no. 5, 2015, pp. e1266-1275. 
Thomas, Duncan, Victor Lavy, and John Strauss. “Public Policy and Anthropometric Outcomes in the Cote d’Ivoire.” Journal of Public Economics, vol. 61, 

no. 2, 1996, pp. 155-192. 
United Nations Children’s Fund, World Health Organization, and World Bank Group. “Levels and Trends in Child Malnutrition.” Washington DC. May 

2017. Available at http://www.who.int/nutgrowthdb/jme_brochoure2017.pdf?ua=1. Accessed July 19, 2017.
Victora, Cesar G., Linda Adair, Caroline Fall, Pedro C. Hallal, Reynaldo Martorell, Linda Richter, Harshpal S. Sachdev, and Maternal and Child 

Undernutrition Study Group. “Maternal and Child Undernutrition: Consequences for Adult Health and Human Capital.” The Lancet, vol. 371, no. 
9609, 2008, pp. 340-357. 

World Bank Group “Operationalizing a Multi-sectoral Approach for the Reduction of Stunting in Indonesia: An Application using the 2007 and 2013 
Riskesdas.” Washington, DC: The World Bank, 2017.

World Health Organization. “WHO Child Growth Standards: Length/height for Age, Weight-for-Age, Weight-for-Length, Weight-for-Height and Body 
Mass Index-for-Age, Methods and Development.” 2006. 

World Health Organization. “Indicators for Assessing Infant and Young Child Feeding Practices Part 3: Country Profiles.” 2010.

For more information please contact Amanda Beatty 
at ABeatty@mathematica-mpr.com

Suggested citation: Beatty, Amanda, Nick Ingwersen, William 
Leith, and Clair Null. “Stunting prevalence and correlates among children 
in Indonesia.” Washington, DC: Mathematica Policy Research, 2017.


