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Background. Child undernutrition remains a major public health 
concern in Indonesia. Evidence on the roles of household environ-
mental and socioeconomic factors, based on nationally represent-
ative data analyzed using appropriate complex survey methods, 
remains limited. This study examined the associations between 
these factors and stunting, wasting, and underweight among Indo-
nesian children under five years.
Methods. A cross-sectional analysis was conducted using data 
from the 2022 Indonesian Nutrition Status Survey (SSGI), which 
represents approximately 17.1 million children under 5. Survey-
weighted descriptive statistics, Rao-Scott adjusted χ² tests, and 
multivariable logistic regression accounting for the complex 
sampling design were performed to estimate adjusted odds ratios 
(AORs) and 95% confidence intervals (CIs).
Results. Regional disparities and parental socioeconomic char-
acteristics were consistently associated with all three forms of 

undernutrition. Compared with Eastern Indonesia, children liv-
ing in Western Indonesia had lower odds of stunting (AOR=0.63, 
95% CI: 0.57-0.69), wasting (AOR=0.56, 95% CI: 0.50-0.62), 
and underweight (AOR=0.58, 95% CI: 0.51-0.66). Low parental 
education and parental unemployment were independently asso-
ciated with higher odds of all three outcomes (all p<0.01). Unim-
proved sanitation and inadequate solid waste management were 
associated with stunting, whereas unimproved sanitation was also 
associated with wasting.
Conclusion. Child undernutrition in Indonesia is independently 
associated with regional inequalities, parental socioeconomic 
disadvantage, and selected household environmental conditions. 
Multisectoral interventions that target disadvantaged regions, 
improve parental socioeconomic conditions, and strengthen sani-
tation infrastructure are needed to reduce child undernutrition.
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Summary

Introduction

Child undernutrition remains a major challenge for 
nursing science and practice. It reflects not only 
inadequate dietary intake but also caregiving behaviors, 
household environmental conditions, and interactions 
with health systems within families  [1-3]. From a 
nursing perspective, stunting, wasting, and underweight 
represent nursing-sensitive outcomes because daily 
caregiving practices shape them. Nurses assess, guide, 
and strengthen these practices through family-centered 
and community-based interventions [4, 5].
Globally, stunting affected approximately 22% of 
children under five in 2020, representing 149.2 million 
children  [6]. Indonesia continues to face a substantial 
burden. Although national prevalence declined from 
24.4% in 2021 to 21.5% in 2023  [7], the rate remains 
above the World Health Organization target of below 20% 
and far from the national target of 14% [8]. These figures 

indicate that structural and behavioral determinants 
continue to limit progress beyond improvements in food 
access alone.
Household hygiene practices play a critical role in child 
growth. Caregivers influence exposure to infection 
through water use, sanitation, waste management, and 
daily cleanliness  [9]. Poor hygiene increases the risk 
of enteric infections, disrupts nutrient absorption, and 
contributes to growth faltering  [10]. Nurses routinely 
address these modifiable behaviors during home visits, 
growth monitoring, and community outreach. Effective 
nutrition strategies, therefore, must extend beyond food 
provision and incorporate environmental and behavioral 
care [11].
Socioeconomic conditions further shape caregiving 
capacity. Education, employment, and access to health 
services determine whether families can maintain 
hygienic environments and respond to their child’s 
health needs  [12, 13]. Community and primary care 
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nurses frequently encounter these structural constraints, 
which influence the effectiveness of health education 
and early intervention [14]. 
Despite extensive research on child undernutrition, few 
studies integrate hygiene behaviors and socioeconomic 
conditions within a unified nursing framework at the 
national level. Most studies examine dietary intake 
or poverty in isolation. This study addresses that gap 
by examining how personal hygiene behaviors and 
socioeconomic factors jointly influence stunting, 
wasting, and underweight among Indonesian children 
under five. By framing these determinants as nursing-
sensitive, this research strengthens the evidence base 
for nurse-led, family-centered strategies to reduce child 
undernutrition.

Methods

Study Design and Data Source
This study analyzed nationally representative data 
collected through the 2022 Indonesian Nutrition Status 
Survey (SSGI). The SSGI is a nationally representative 
survey conducted by the Ministry of Health of the 
Republic of Indonesia through the Center for Data 
and Information Technology, in collaboration with 
Statistics Indonesia. The survey was designed to provide 
comprehensive national and subnational estimates of 
children’s nutritional status under 5 years of age.

Study Population and Sampling
The study population comprised all children aged 0-59 
months included in the SSGI 2022 database. The survey 
applied a multistage stratified cluster sampling Design 
based on the 2020 Population Census sampling frame to 
ensure representativeness across provinces, districts, and 
urban-rural settings. For the present analysis, children 
were included if they had complete anthropometric 
measurements and complete data on household hygiene 
conditions and socioeconomic characteristics. After data 
cleaning and eligibility screening, approximately 59,577 
children were included in the final analytical sample.

Variables and Measurements

Outcome Variables

Child Nutritional Status
Child nutritional status was the primary outcome 
variable and was assessed using three standardized 
anthropometric indicators recommended by the World 
Health Organization (WHO): stunting, wasting, and 
underweight.
Stunting was defined as a height-for-age z-score 
(HAZ)<-2 standard deviations (SD), wasting as a weight-
for-height z-score (WHZ)<-2 SD, and underweight as a 
weight-for-age z-score (WAZ)<-2 SD. Anthropometric 
z-scores were calculated by the SSGI using WHO 
growth standards and were obtained directly from the 
secondary dataset.

Each nutritional outcome was dichotomized into 
undernourished (<−2 SD) and normal nutritional status 
(≥−2 SD) and treated as a nominal variable in the 
statistical analysis. 

Exposure Variables

Personal hygiene behaviours
Personal hygiene behaviors were defined as nursing-
sensitive household-level caregiving practices that 
influence children’s exposure to enteric pathogens 
and subsequent nutritional outcomes. These behaviors 
primarily reflect routine actions undertaken by mothers 
or primary caregivers and represent modifiable targets 
of nurse-led family and community health interventions.
Personal hygiene behaviors were measured using four 
indicators derived from the Clean and Healthy Living 
Behavior framework incorporated in the Survei Status 
Gizi Indonesia (SSGI) 2022 questionnaire: (1) household 
drinking water source, (2) drinking water treatment 
practices, (3) ownership and use of an improved sanitary 
latrine, and (4) household solid waste management. All 
indicators were obtained through structured household 
interviews and recoded in accordance with national 
hygiene and sanitation standards.
Household drinking water sources were initially classified 
into thirteen categories and subsequently dichotomized 
into good sources (bottled water, refill water, piped 
water, bore wells, protected dug wells, protected springs, 
public hydrants, and water terminals) and poor sources 
(unprotected wells, unprotected springs, rainwater 
storage, surface water, and informal water vendors). 
Drinking water treatment practices were coded as good 
when water was boiled before consumption and as 
poor when it was untreated. Ownership of an improved 
sanitary latrine was coded as yes when households had 
access to and used a private or shared latrine, and as no 
when no latrine was available or utilized. Solid waste 
management was classified as adequate when waste was 
managed through formal collection services, designated 
disposal sites, recycling, composting, or waste banks, 
and inadequate when waste was burned, buried, disposed 
of in rivers, or discarded indiscriminately.

Socioeconomic Factors
Socioeconomic factors were conceptualized as 
household-level structural determinants that shape 
caregivers’ capacity to meet children’s nutritional and 
healthcare needs and influence the implementation and 
sustainability of family-centered nursing interventions.
Socioeconomic status was assessed using three indicators 
available in the SSGI 2022 dataset: (1) parental education 
level (mother and/or father), (2) parental employment 
status, and (3) ownership of health insurance. Parental 
education was dichotomized into lower education 
(no formal education or primary school) and higher 
education (secondary education or higher). Parental 
employment status was categorized as unemployed or 
employed, and health insurance ownership as yes or no.
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Data Collection Procedures
Trained enumerators conducted data collection for 
SSGI 2022 through household visits. Structured 
interviews with mothers or primary caregivers were 
conducted using digital questionnaires administered 
via tablet applications. Anthropometric measurements 
were performed using calibrated digital scales and 
standardized length or height boards, in accordance with 
WHO measurement protocols. To enhance data accuracy 
and reliability, measurements were conducted by paired 
enumerators and entered directly into an electronic data 
capture system with real-time validation.

Statistical Analysis
Descriptive statistics were generated using weighted 
frequencies and percentages to account for the complex 
sampling design of the 2022 Indonesian Nutrition Status 
Survey (SSGI). The survey employed a multistage 
stratified cluster sampling design; therefore, all analyses 
incorporated sampling weights, primary sampling units 
(PSUs), and stratification variables. Bivariate associations 
were examined using the Rao-Scott corrected chi-
square test. Multivariable associations between personal 
hygiene behaviours, socioeconomic factors, and child 
undernutrition (stunting, wasting, and underweight) 
were estimated using survey-weighted multinomial 
logistic regression. Adjusted odds ratios (AORs) and 
95% confidence intervals (CIs) were reported. Statistical 
significance was defined as a two-sided p-value<0.05. All 
analyses accounted for the complex survey design using 
the Complex Samples module in SPSS version 27.

Results

Participant characteristics
Table I presents the weighted characteristics of children 
under five years and their households based on the 
complex sampling design of the 2022 Indonesian 
Nutrition Status Survey (SSGI). The survey represented 
an estimated 17.1 million children under five years in 
Indonesia.
Most children had mothers in early adulthood (65.1%; 
95% CI: 64.5-65.8), followed by middle adulthood 
(34.6%; 95% CI: 33.9-35.2), whereas only 0.3% (95% 
CI: 0.2-0.4) had adolescent mothers. Geographically, 
three-quarters of the study population resided in Western 
Indonesia (75.3%; 95% CI: 74.9-75.6), while 16.9% 
(95% CI: 16.6-17.2) and 7.8% (95% CI: 7.6-8.1) lived 
in Central and Eastern Indonesia, respectively. Slightly 
more than half of the participants were from urban areas 
(54.5%; 95% CI: 53.7-55.3), whereas 45.5% (95% CI: 
44.7-46.3) resided in rural settings.
Regarding socioeconomic characteristics, 80.3% 
(95% CI: 79.7-80.8) of parents had higher educational 
attainment, while 19.7% (95% CI: 19.2-20.3) had 
lower educational attainment. Approximately 7 in 10 
households (69.9%; 95% CI: 69.2-70.5) had unemployed 
parents, whereas 30.1% (95% CI: 29.5-30.8) had 
employed parents.

Household environmental conditions indicated that nearly 
all households had improved toilet facilities (99.0%; 95% 
CI: 98.9-99.0). However, only 24.2% (95% CI: 23.6-24.8) 
of households reported adequate solid waste management, 
whereas the majority (75.8%; 95% CI: 75.2-76.4) had 
inadequate waste management practices.

Bivariate associations between participant 
characteristics and child undernutrition
Table II presents the weighted bivariate associations 
between participant characteristics and the three forms 
of child undernutrition after accounting for the complex 
survey design. Regional distribution, place of residence, 
parental education, parental employment, and solid waste 
management were significantly associated with all three 
nutritional outcomes (all p<0.05). Children residing in 
Eastern Indonesia rural areas, households with lower 
parental education, unemployed parents, and inadequate 
solid waste management consistently exhibited a higher 
prevalence of stunting, wasting, and underweight than 
their respective reference groups.
Environmental sanitation factors demonstrated different 
patterns across nutritional outcomes. Unimproved 
drinking water sources, lack of household drinking 
water treatment, and unimproved toilet facilities were 
significantly associated with higher prevalences of 
stunting and wasting (all p<0.001), but these associations 
were not observed for underweight (p=0.237, p=0.522, 
and p=0.107, respectively). Similarly, toilet type was 

Tab. I. Weighted characteristics of study participants and household 
environmental conditions among children under five years in Indo-
nesia, SSGI 2022 (N=59,577).

Variable Category
Weighted % 

(95% CI)

Maternal age

Late adolescence (14-19 
years)

0.3 (0.2-0.4)

Early adulthood (20-35 
years)

65.1 (64.5-65.8)

Middle adulthood (36-54 
years)

34.6 (33.9-35.2)

Region
Western Indonesia 75.3 (74.9-75.6)
Central Indonesia 16.9 (16.6-17.2)
Eastern Indonesia 7.8 (7.6-8.1)

Residence
Urban 54.5 (53.7-55.3)
Rural 45.5 (44.7-46.3)

Household 
drinking water 
source

Poor 10.7 (10.2-11.1)

Improved 89.3 (88.9-89.8)

Drinking water 
treatment

Not boiled 39.6 (39.0-40.3)
Boiled 60.4 (59.7-61.0)

Improved 
sanitation facility

Unimproved 5.6 (5.4-5.9)
Improved 94.4 (94.1-94.6)

Household 
solid waste 
management

Inadequate 75.8 (75.2-76.4)

Adequate 24.2 (23.6-24.8)

Values are weighted percentages accounting for the multistage stratified 
cluster sampling design of the 2022 Indonesian Nutrition Status Survey 
(SSGI). Percentages were estimated using sampling weights, strata, and 
primary sampling units (PSUs). Confidence intervals were calculated using 
Taylor series linearization. Total unweighted sample size=59,577.
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associated with wasting (p=0.044) but showed no 
significant association with either stunting (p=0.676) or 
underweight (p=0.784).
Maternal age was significantly associated with wasting 
(p=0.026) but not with stunting (p=0.220) or underweight 
(p=0.353). In contrast, healthy housing conditions 
were associated with stunting (p=0.015) but showed 
no significant association with wasting (p=0.162) or 
underweight (p=0.352).
Overall, the bivariate analysis indicated that 
socioeconomic and geographic characteristics 
were consistently associated with all forms of child 
undernutrition, whereas the associations of household 
water, sanitation, and hygiene (WASH) factors varied 
across nutritional outcomes, with stronger relationships 
observed for stunting and wasting than for underweight.

Multivariable analysis
After adjusting for all covariates and accounting for 
the complex survey design, several sociodemographic 
and environmental factors remained independently 
associated with child undernutrition (Tab. III).
For stunting, children living in Western Indonesia 
(AOR=0.63; 95% CI: 0.57-0.69) and Central Indonesia 
(AOR=0.64; 95% CI: 0.58-0.71) had significantly 
lower odds of stunting than those residing in Eastern 
Indonesia (both p<0.001). Urban residence was also 
associated with lower odds of stunting compared 
with rural residence (AOR=0.92; 95% CI: 0.85-0.99; 

p=0.022). Conversely, children from households with 
unimproved drinking water sources (AOR=1.15; 
95% CI: 1.05-1.27), unimproved sanitation facilities 
(AOR=1.17; 95% CI: 1.03-1.31), and inadequate solid 
waste management (AOR=1.19; 95% CI: 1.09-1.29) 
had significantly higher odds of stunting. In addition, 
low parental education (AOR=1.26; 95% CI: 1.16-1.36) 
and parental unemployment (AOR=1.25; 95% CI: 1.16-
1.35) were independently associated with increased 
odds of stunting (all p<0.05). Maternal age, toilet type, 
and healthy housing were not significantly associated 
with stunting after adjustment.
For wasting, regional disparities persisted after 
multivariable adjustment. Compared with children living 
in Eastern Indonesia, those residing in Western Indonesia 
(AOR=0.56; 95% CI: 0.50-0.62) and Central Indonesia 
(AOR=0.68; 95% CI: 0.61-0.75) had significantly 
lower odds of wasting (both p<0.001). Children born 
to mothers in early adulthood exhibited slightly lower 
odds of wasting than those born to mothers in middle 
adulthood (AOR=0.92; 95% CI: 0.85-0.99; p=0.031). 
Unimproved sanitation facilities (AOR=1.15; 95% CI: 
1.01-1.32), low parental education (AOR=1.23; 95% 
CI: 1.12-1.34), and parental unemployment (AOR=1.35; 
95% CI: 1.24-1.48) remained significant predictors of 
wasting, whereas place of residence, drinking water 
source, drinking water treatment, toilet type, solid 
waste management, and healthy housing were not 
independently associated with wasting.

Tab. II. Weighted bivariate associations between participant characteristics and child undernutrition among children under five years in Indo-
nesia, SSGI 2022.

Variable Category
Stunting Yes 

(%)
p-value†

Wasting Yes 
(%)

p-value†
Underweight 

Yes (%)
p-value†

Maternal age
Late adolescence 22.9 0.220 16.6 0.026 7.9 0.353
Early adulthood 21.1 15.0 8.6
Middle adulthood 22.1 16.3 9.1

Region
Western Indonesia 20.7 <0.001 14.3 <0.001 8.4 0.000
Central Indonesia 20.3 16.4 8.0
Eastern Indonesia 31.7 24.2 14.0

Place of residence
Urban 19.6 <0.001 14.3 <0.001 8.1 <0.001
Rural 23.7 16.7 9.6

Parental education
Low 26.3 <0.001 18.8 <0.001 10.3 <0.001
High 20.3 14.6 8.4

Parental employment
Unemployed 22.7 <0.001 16.6 <0.001 9.4 <0.001
Employed 18.6 12.8 7.3

Drinking water source
Unimproved 26.2 <0.001 18.0 <0.001 9.4 0.237
Improved 20.9 15.1 8.7

Drinking water treatment
Not boiled 19.5 <0.001 14.4 0.001 8.6 0.522
Boiled 22.7 16.1 8.9

Toilet facility
Unimproved 26.4 <0.001 19.3 <0.001 9.9 0.107
Improved 21.2 15.2 8.7

Toilet type
Unimproved 22.1 0.676 17.9 0.044 9.1 0.784
Improved 21.4 15.4 8.8

Solid waste management
Inadequate 22.7 <0.001 16.7 <0.001 9.1 0.004
Adequate 17.5 13.6 7.9

Healthy housing
Inadequate 22.9 0.015 16.1 0.162 9.2 0.352
Adequate 21.1 15.3 8.7
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For the underweight, significant regional differences 
were also observed. Children living in Western Indonesia 
(AOR=0.58; 95% CI: 0.51-0.66) and Central Indonesia 
(AOR=0.55; 95% CI: 0.49-0.63) had significantly lower 
odds of being underweight than those in Eastern Indonesia 
(both p<0.001). Urban residence was associated with 
reduced odds of underweight compared with rural 
residence (AOR=0.88; 95% CI: 0.80-0.98; p=0.019). 
Furthermore, low parental education (AOR=1.17; 95% 
CI: 1.04-1.31) and parental unemployment (AOR=1.31; 
95% CI: 1.17-1.46) remained independently associated 
with underweight. No statistically significant 
associations were observed for maternal age, drinking 
water source, drinking water treatment, sanitation 
facility, toilet type, solid waste management, or healthy 
housing after multivariable adjustment.
Overall, regional disparities, parental socioeconomic 
characteristics, and selected environmental conditions 
emerged as the most consistent determinants of 
child undernutrition across the three nutritional 
outcomes, although the magnitude and significance 
of these associations varied according to the specific 
anthropometric indicator.

Discussion

This study examined associations between household 

environmental conditions, socioeconomic characteristics, 
and child undernutrition using nationally representative 
data from the 2022 Indonesian Nutrition Status Survey 
(SSGI), accounting for the country’s complex multistage 
sampling design. Several important findings emerged. 
First, regional disparities remained the strongest 
and most consistent determinants of all three forms 
of undernutrition. Second, parental socioeconomic 
disadvantage, particularly low educational attainment 
and unemployment, independently increased the 
likelihood of stunting, wasting, and underweight. 
Third, environmental factors, especially sanitation and 
solid waste management, showed stronger associations 
with chronic undernutrition than with acute nutritional 
deficits, suggesting that different forms of undernutrition 
may be influenced by distinct causal pathways.
One of the most prominent findings was the substantial 
regional disparity across Indonesia. Children in Eastern 
Indonesia consistently had higher odds of stunting, 
wasting, and underweight than those in Western and 
Central Indonesia. These findings align with previous 
national reports and international evidence showing 
persistent geographic inequalities in child nutrition 
across low- and middle-income countries  [15, 16]. 
Regional disparities likely reflect unequal access to 
health services, maternal and child nutrition programs, 
food security, infrastructure, clean water, sanitation, and 
socioeconomic opportunities [17-19]. Eastern Indonesia 

Tab. III. Survey-weighted multivariable logistic regression analysis of factors associated with child undernutrition among children 
under five years in Indonesia, SSGI 2022.

Variable
Category 

(comparison)
Stunting AOR 

(95% CI)
p-value Wasting AOR 

(95% CI)
p-value Underweight 

AOR (95% CI)
p-value

Maternal age

Late adolescence vs. 
Middle adulthood

0.92 (0.56-1.52) 0.751 0.88 (0.50-1.53) 0.640 0.78 (0.37-1.63) 0.505

Early adulthood vs. 
Middle adulthood

0.96 (0.90-1.03) 0.242 0.92 (0.85-0.99) 0.031 0.95 (0.86-1.04) 0.264

Region

Western vs. Eastern 
Indonesia

0.63 (0.57-0.69) <0.001 0.56 (0.50-0.62) <0.001 0.58 (0.51-0.66) <0.001

Central vs. Eastern 
Indonesia

0.64 (0.58-0.71) <0.001 0.68 (0.61-0.75) <0.001 0.55 (0.49-0.63) <0.001

Place of residence Urban vs. Rural 0.92 (0.85-0.99) 0.022 0.95 (0.87-1.03) 0.191 0.88 (0.80-0.98) 0.019
Drinking water 
source

Unimproved vs. 
Improved

1.15 (1.05-1.27) 0.005 1.06 (0.96-1.18) 0.269 0.95 (0.83-1.08) 0.405

Drinking water 
treatment

Not boiled vs. Boiled 0.91 (0.85-0.98) 0.008 0.94 (0.87-1.01) 0.100 1.06 (0.96-1.16) 0.246

Sanitation facility
Unimproved vs. 
Improved

1.17 (1.03-1.31) 0.012 1.15 (1.01-1.32) 0.039 1.02 (0.86-1.21) 0.816

Toilet type
Unimproved vs. 
Improved

1.00 (0.84-1.19) 0.967 1.12 (0.94-1.33) 0.225 1.00 (0.79-1.27) 0.994

Solid waste 
management

Inadequate vs. 
Adequate

1.19 (1.09-1.29) <0.001 1.07 (0.98-1.18) 0.145 1.04 (0.92-1.17) 0.538

Parental education Low vs. High 1.26 (1.16-1.36) <0.001 1.23 (1.12-1.34) <0.001 1.17 (1.04-1.31) 0.008
Parental 
employment

Unemployed vs. 
Employed

1.25 (1.16-1.35) <0.001 1.35 (1.24-1.48) <0.001 1.31 (1.17-1.46) <0.001

Healthy housing
Inadequate vs. 
Adequate

1.03 (0.95-1.12) 0.493 1.02 (0.93-1.12) 0.663 1.01 (0.89-1.14) 0.928

AOR: adjusted odds ratio; CI: confidence interval. Estimates were obtained using survey-weighted multivariable logistic regression accounting for the 
complex multistage sampling design of the 2022 Indonesian Nutrition Status Survey (SSGI). Reference categories were: middle adulthood, Eastern Indo-
nesia, rural residence, improved drinking water source, boiled drinking water, improved sanitation improved toilet type, adequate solid waste manage-
ment, high parental education, employed parents, and adequate healthy housing. Statistical significance was defined as p<0.05



M. PADOVANI ET AL.

E384

continues to have lower human development indicators, 
higher multidimensional poverty, and more limited 
access to healthcare than Western regions, collectively 
contributing to poorer child nutritional outcomes [20-
22]. The persistence of these regional differences after 
multivariable adjustment suggests that geographic 
inequality reflects structural determinants that extend 
beyond individual household characteristics.
Parental socioeconomic characteristics also emerged as 
robust predictors of child undernutrition. Children whose 
parents had lower educational attainment experienced 
significantly higher odds of stunting, wasting, and 
underweight. Likewise, parental unemployment remained 
independently associated with all three nutritional 
outcomes. These findings reinforce the well-established 
role of socioeconomic position in shaping child health. 
Parents with higher educational attainment generally 
possess greater health literacy, improved infant feeding 
knowledge, stronger healthcare-seeking behavior, and 
better hygiene practices [12, 23-25]. Employment further 
provides economic resources necessary to ensure dietary 
diversity, healthcare utilization, and adequate living 
conditions  [8]. Together, education and employment 
influence both material resources and caregiving 
capacity, thereby affecting children’s nutritional status 
throughout early childhood [26-28].
Environmental determinants demonstrated more 
heterogeneous relationships across nutritional outcomes. 
Unimproved sanitation facilities and inadequate solid 
waste management remained independently associated 
with stunting, while unimproved sanitation also 
increased the likelihood of wasting. In contrast, several 
household water variables lost statistical significance 
after multivariable adjustment. These findings support 
the growing evidence that poor sanitation contributes 
to chronic growth impairment through repeated 
exposure to enteric pathogens, environmental enteric 
dysfunction, recurrent diarrheal disease, and chronic 
intestinal inflammation, all of which reduce nutrient 
absorption despite adequate food intake  [5, 23, 29]. 
The stronger association observed with stunting than 
with underweight further supports the hypothesis that 
prolonged environmental exposures primarily affect 
long-term linear growth rather than short-term changes 
in body weight [9, 11, 29, 30].
Interestingly, some variables that showed significant 
associations in the bivariate analysis became non-
significant after adjustment. Maternal age, toilet type, 
healthy housing, drinking water treatment, and several 
other environmental indicators no longer independently 
predicted undernutrition after controlling for 
socioeconomic and geographic factors. This attenuation 
suggests that their crude associations were partially 
explained by confounding, particularly household 
socioeconomic status and regional context. These 
findings underscore the importance of multivariable 
analyses that appropriately adjust for correlated 
determinants rather than relying solely on unadjusted 
comparisons.
The present findings underscore the multidimensional 

nature of child undernutrition. Although environmental 
improvements remain important, interventions focused 
solely on water and sanitation are unlikely to eliminate 
undernutrition without concurrent efforts to reduce 
socioeconomic inequalities. Integrated strategies that 
combine nutrition-specific interventions with nutrition-
sensitive programs, including poverty reduction, parental 
education, job creation, improved sanitation infrastructure, 
and equitable regional development, are likely to 
yield greater and more sustainable reductions in child 
undernutrition. Given the particularly elevated burden 
observed in Eastern Indonesia, geographically targeted 
interventions may further enhance program effectiveness.
A major strength of this study is the use of nationally 
representative SSGI 2022 data, with appropriate survey-
weighted analyses that account for stratification, 
clustering, and sampling weights. This analytical approach 
addresses an important methodological limitation 
identified in previous analyses of Indonesian survey 
data and improves the validity and generalizability of 
national-level estimates. Nevertheless, several limitations 
should be acknowledged. First, the cross-sectional design 
precludes causal inference, and the observed associations 
should not be interpreted as causal relationships. Second, 
information on several household characteristics was 
collected through caregiver reports and may therefore 
be subject to reporting bias. Third, although multiple 
socioeconomic and environmental variables were 
included, residual confounding from unmeasured factors 
such as dietary intake, infectious diseases, birth weight, 
maternal nutritional status, breastfeeding practices, and 
household food security cannot be excluded.
This study shows that child undernutrition in Indonesia 
results from a combination of geographic disparities, 
parental socioeconomic challenges, and specific 
environmental factors. The persistent regional gaps and 
socioeconomic influences across stunting, wasting, and 
underweight highlight the need for multisectoral policies 
that target both structural inequalities and household-
level issues. Priorities should include increasing 
investments in underserved areas, enhancing parental 
education and economic opportunities, and expanding 
access to safe sanitation. These actions are essential for 
speeding up progress toward national nutrition targets 
and the Sustainable Development Goals.

Contributions to Nursing Science
This study contributes to nursing science in three ways. 
First, it demonstrates at a national scale that modifiable 
household hygiene and socioeconomic factors 
independently predict child undernutrition. Second, 
it links classical nursing theories with contemporary 
population-level data. Third, it supports the integration 
of environmental and social assessment into routine 
community nursing practice.
By conceptualizing child undernutrition as a nursing-
sensitive outcome, the study positions nurses as central 
actors in preventing growth failure. Nurses can identify 
environmental risks, strengthen caregiver knowledge, 
and connect families with social resources.
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Strengths and Limitations
The study uses nationally representative data from the 
2022 Indonesian Nutritional Status Survey, thereby 
strengthening external validity and enabling population-
level inference. The large sample size increases statistical 
precision. Multivariable modeling reduces confounding 
by key demographic variables.
However, the cross-sectional design limits causal 
inference. The analysis identifies associations but cannot 
establish directionality. Household hygiene variables 
rely on reported indicators rather than direct observation, 
which may introduce measurement bias. The dataset also 
lacks detailed psychosocial measures such as caregiving 
self-efficacy and health literacy. Future longitudinal and 
intervention studies should explore these mechanisms.

Conclusion

Using nationally representative survey data analyzed 
with appropriate survey-weighted methods, this study 
provides robust evidence that geographic inequality, 
parental socioeconomic disadvantage, and selected 
household environmental conditions are independently 
associated with child undernutrition in Indonesia. The 
findings indicate that the determinants of stunting, 
wasting, and underweight are distinct, underscoring 
the need for nutrition policies tailored to specific 
forms of undernutrition while also addressing broader 
structural inequalities. Future interventions should 
integrate nutrition-specific and nutrition-sensitive 
strategies, with particular attention to disadvantaged 
regions and vulnerable households, to achieve equitable 
improvements in child nutritional status across Indonesia.

Acknowledgement

The author would like to thank the Faculty of Health 
Sciences at the University of Muhammadiyah Malang.

Funding

This research did not receive any specific grant from 
funding agencies in the public, commercial, or not-for-
profit sectors.

Availability of data and materials

The accompanying author can provide the data 
supporting the study’s conclusions upon reasonable 
request. Due to ethical or privacy concerns, the data are 
not accessible to the general public.

Consent for publication

The final manuscript has been read, approved, and 
published with the approval of all authors.

Ethical approval

This study used anonymized secondary data obtained 
through formal approval from the Center for Data and 
Information Technology (PUSDATIN), Ministry of Health 
of the Republic of Indonesia. Data access was granted 
upon signing a confidentiality agreement (Document 
No. FRM/SMKI-PUSDATIN/70/0129/2024). The 
dataset contained no personal identifiers, and all analyses 
complied with national data protection regulations and 
ethical standards for secondary data research.

Conflict of interest statement

The author declares no conflict of interest.

Authors’ contributions

YBP and RKH: Conceptualization, Methodology, 
Software. YBP and WM, HH: Data curation, Writing- 
Original draft preparation. RKH and NM: Visualization, 
Investigation. HD: Supervision. IR: Software, Validation. 
YBP and RKH: Writing- Reviewing and Editing.

References

[1]	 John C, Poh BK, Jalaludin MY, Michael G, Adedeji I, Oyenusi 
EE, Akor B, Charles NC, Buthmanaban V, Muhardi L. Explor-
ing disparities in malnutrition among under-five children in 
Nigeria and potential solutions: a scoping review. Front Nutr 
2024;10:1279130. https://doi.org/10.3389/fnut.2023.1279130.

[2]	 Dimo R, Madiba T, Bhayat A. Nursing practices associated 
with diagnosis of malnutrition in children under 5 years in 
West Rand District primary healthcare facilities. South Afri-
can J Clin Nutr 2023;36:8-12. https://doi.org/10.1080/16070
658.2022.2035495.

[3]	 Mathosi MM, Cele LP, Mathibe M, Modjadji P. Acute Malnutri-
tion in Under-Five Children in KwaZulu-Natal, South Africa: 
Risk Factors and Implications for Dietary Quality. Nutrients 
2025;17:2038. https://doi.org/10.3390/nu17122038.

[4]	 Arqam ML, Firdaus AA, Atmojo AM, Saputri GZ, Furizal, 
Palahuddin, Sirnopati R. Integrating education-based interven-
tions and machine learning for stunting prevention: A case study 
in East Lombok, Indonesia. Dialogues Heal 2026;8:100264. 
https://doi.org/10.1016/j.dialog.2025.100264.

[5]	 Toma TM, Andargie KT, Alula RA, Kebede BM, Gujo MM. 
Factors associated with wasting and stunting among children 
aged 06-59 months in South Ari District, Southern Ethiopia: a 
community-based cross-sectional study. BMC Nutr 2023;9:34. 
https://doi.org/10.1186/s40795-023-00683-3.

[6]	 Azriani D, Masita, Qinthara NS, Yulita IN, Agustian D, Zu-
hairini Y, Dhamayanti M. Risk factors associated with stunting 
incidence in under five children in Southeast Asia: a scoping 
review. J Heal Popul Nutr 2024;43:174. https://doi.org/10.1186/
s41043-024-00656-7.

[7]	 Andriani H, Friska E, Arsyi M, Sutrisno AE, Waits A, Rah-
mawati ND. A multilevel analysis of the triple burden of mal-
nutrition in Indonesia: trends and determinants from repeated 
cross-sectional surveys. BMC Public Health 2023;23:1836. 
https://doi.org/10.1186/s12889-023-16728-y.

[8]	 Wulandari RD, Laksono AD, Bela SRA, Fatiah MS, Rohmah 
N, Sukoco NEW, Nandini N, Luthviatin N. Determining Policy 



M. PADOVANI ET AL.

E386

Targets for Reducing the Number of Stunted Papuan Children 
Under Five Years Old in Indonesia: A Secondary Data Analysis 
of the 2022 Indonesian National Nutritional Status Survey. Ma-
laysian J Med Sci 2025;32:170-182. https://doi.org/10.21315/
mjms-10-2024-798.

[9]	 Trisnaini I, Budiastuti A, Pratiwi LD. Environmental Sanita-
tion and Personal Hygiene Factors Associated with Stunting. J 
Ilmu Kesehat Masy 2025;16:290-300. https://doi.org/10.26553/
jikm.2025.16.2.290-300.

[10]	 Saputra YA, Lisa M, Hikmi N, Irawati S, Azhari AR, Muhar-
ramah DH. Association of inadequate WaSH, housing, and 
infectious diseases with undernutrition hotspots among chil-
dren under five: findings from a national survey in Indone-
sia. Clin Epidemiol Glob Heal 2025;36:102211. https://doi.
org/10.1016/j.cegh.2025.102211.

[11]	 Astuti SJW, Suindyah Dwiningwarni S, Atmojo S. Modeling 
environmental interactions and collaborative interventions for 
childhood stunting: A case from Indonesia. Dialogues Heal 
2025;6:100206. https://doi.org/10.1016/j.dialog.2025.100206.

[12]	 Alristina AD, Laili RD, Nagy É, Feith HJ. The Importance of 
Socioeconomic Factors Associated with Maternal Nutrition 
Knowledge and Undernutrition Among Children Under Five. 
Nutrients 2025;17:3355. https://doi.org/10.3390/nu17213355.

[13]	 Agustino H, Alavi K, Amin AS, Manaf ZA. Implementation of 
Primary Health Care theory in Stunting Prevention by Social 
Workers and Health Workers: A Case Study in Malang Regency. 
Media Publ Promosi Kesehat Indones 2025;8:853-67. https://
doi.org/10.56338/mppki.v8i9.7489.

[14]	 Agurs-Collins T, Alvidrez J, ElShourbagy Ferreira S, Evans M, 
Gibbs K, Kowtha B, Pratt C, Reedy J, Shams-White M, Brown 
AG. Perspective: Nutrition Health Disparities Framework: A 
Model to Advance Health Equity. Adv Nutr 2024;15:100194. 
https://doi.org/10.1016/j.advnut.2024.100194.

[15]	 Ayuningtyas D, Hapsari D, Rachmalina R, Amir V, Rachmawati 
R, Kusuma D. Geographic and Socioeconomic Disparity in 
Child Undernutrition across 514 Districts in Indonesia. Nutri-
ents 2022;14:843. https://doi.org/10.3390/nu14040843.

[16]	 Tan L, Shahid M, Song J, Muhammad Naveed H, Khan I. 
Wealth and regional disparities in child undernutrition: insights 
from national demographic and health survey. Front Public Heal 
2025;13. https://doi.org/10.3389/fpubh.2025.1654403.

[17]	 Abdi YH, Abdi MS, Bashir SG, Ahmed NI, Abdullahi YB. Under-
standing Global Health Inequality and Inequity: Causes, Conse-
quences, and the Path Toward Justice in Healthcare. Public Heal 
Challenges 2025;4:e70156. https://doi.org/10.1002/puh2.70156.

[18]	 Valencia O, Montoya JAH, López MC, Damelines J. Address-
ing nutritional inequities in vulnerable Colombian communi-
ties: an analysis from socioeconomic, cultural, and healthcare 
challenges. BMC Public Health 2025;25:1575. https://doi.
org/10.1186/s12889-025-22694-4.

[19]	 Majumder S, Roy S, Bose A, Chowdhury IR. Understanding re-
gional disparities in healthcare quality and accessibility in West 

Bengal, India: A multivariate analysis. Reg Sci Policy Pract 
2023;15:1086-113. https://doi.org/10.1111/rsp3.12607.

[20]	 Wulandari RD, Laksono AD, Zuardin Z, Rohmah N, Dahlui M. 
Socioeconomic disparities in primary healthcare utilization in 
Eastern Indonesia. Clin Epidemiol Glob Heal 2025;35:102154. 
https://doi.org/10.1016/j.cegh.2025.102154.

[21]	 Laksono AD, Wulandari RD, Rohmah N, Rukmini R, Tumaji T. 
Regional disparities in hospital utilisation in Indonesia: a cross-
sectional analysis data from the 2018 Indonesian Basic Health 
Survey. BMJ Open 2023;13:e064532. https://doi.org/10.1136/
bmjopen-2022-064532.

[22]	 Fanda RB, Probandari A, Yuniar Y, Hendarwan H, Trisnantoro 
L, Jongeneel N, Kok MO. The availability of essential medicines 
in primary health centres in Indonesia: achievements and chal-
lenges across the archipelago. Lancet Reg Heal - Southeast Asia 
2024;22:100345. https://doi.org/10.1016/j.lansea.2023.100345.

[23]	 Sahiledengle B, Ward PR, Duko B, Agho KE, Mwanri L. Socio-
ecological determinants of multiple anthropometric failures among 
under-five children: A systematic review and meta-analysis of ob-
servational studies. Robinson J, editor. PLOS Glob Public Heal 
2025;5:e0005008. https://doi.org/10.1371/journal.pgph.0005008.

[24]	 Muzzamil M, Khurram SS, Aga IZ, Karim M, Fatima F, Hashmi 
S. Association between maternal mental health and child nu-
tritional status in rural Sindh: a cross-sectional study using an 
e-health clinical model. BMJ Paediatr Open 2025;9:e003972. 
https://doi.org/10.1136/bmjpo-2025-003972.

[25]	 Muslihah N, Habibie IY, Maulidana AR, Kurniasari ND, Farida 
B, Harini R. Evaluating Change Behaviour Training Model 
for Improving Nutrition Knowledge and Counseling Skill 
among Peer Couselors in Malang District. Media Gizi Indones 
2022;17:180-5. https://doi.org/10.20473/mgi.v17i1SP.180-185.

[26]	 Giotis G, Gogas T, Gouda K. Education and Employment. Ency-
clopedia 2025;5:85. https://doi.org/10.3390/encyclopedia5020085.

[27]	 Almomani M, Al-Masaeid M. Education as a safeguard: the 
influences of education on informal caregiving on retirees in 
Europe. J Adult Prot 2026;28:63-75. https://doi.org/10.1108/
JAP-07-2025-0029.

[28]	 Kokorelias KM, Nadesar N, Bak K, Boger J, Nygård L, Mä-
ki-Petäjä-Leinonen A, Nedlund AC, Astell A. The impact on 
employment and education of caregiving for a family mem-
ber with young onset dementia: A scoping review. Dementia 
2024;23:850-81. https://doi.org/10.1177/14713012241247339.

[29]	 Regassa R, Tamiru D, Duguma M, Belachew T. Environmental 
enteropathy and its association with water sanitation and hy-
giene in slum areas of Jimma Town Ethiopia. Parker A, editor. 
PLoS One 2023;18:e0286866. https://doi.org/10.1371/journal.
pone.0286866.

[30]	 Siddiqa M, Shah G, Asif T, Kamal A, Shah B. Socioeco-
nomic and Environmental Factors Associated with Child Un-
dernutrition and Growth Failure in Eastern Africa. Nutrients 
2026;18:607. https://doi.org/10.3390/nu18040607.

Received on April 9, 2026. Accepted on August 2, 2026.

Correspondence: Yoyok Bekti Prasetyo. Department of Community Nursing, Faculty of Health Sciences, University of Muhammadiyah Ma-
lang, Indonesia. E-mail yoyok@umm.ac.id.

How to cite this article: Prasetyo YB, Hakim RK, Ismail WMW, Hasan H, Melliza N, Susanti HD, Anggraini IR. Personal Hygiene Behaviors 
and Socioeconomic Determinants of Child Undernutrition: A National Cross-Sectional Study in Indonesia. J Prev Med Hyg 2026;67:E379‑E386. 
https://doi.org/10.82082/2421-4248/jpmh2026.67.3.3920

© Copyright by Pacini Editore Srl, Pisa, Italy

This is an open access article distributed in accordance with the CC‑BY‑NC‑ND (Creative Commons Attribution‑NonCommercial‑NoDerivatives 4.0 International) license. 
The article can be used by giving appropriate credit and mentioning the license, but only for non‑commercial purposes and only in the original version. For further infor-
mation: https://creativecommons.org/licenses/by‑nc‑nd/4.0/deed.en


