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ABSTRACT

Introduction: Stunting and undernutrition remain critical
public health challenges in Indonesia, particularly among in-
digenous communities where cultural traditions, food insecu-
rity, and limited access to health services intersect. Evidence
on child nutrition in Sundanese indigenous villages is limited.

Objectives: This study investigated the nutritional status
of children under five in two Sundanese indigenous commu-
nities and explored its multifactorial determinants, including
food security, dietary diversity, nutrient adequacy, breastfeed-
ing practices, morbidity, and participation in Posyandu (com-
munity health posts).

Research Method: A cross-sectional study was conducted
in Naga and Pasir Sundanese Indigenous Villages, West Java,
involving 100 children aged 24-59 months and their care-
givers. Data were collected using validated questionnaires
and 24-hour dietary recalls, while nutritional status was as-
sessed with WHO growth standards. Logistic regression was
applied to identify predictors of underweight, stunting, wast-
ing, and overnutrition.

Results: The prevalence of underweight, stunting, and wast-
ing was 17%, 34%, and 3%, respectively. Food insecurity was
reported in 41% of households, and 39% of children did not
meet minimum dietary diversity. Food security was a protective
factor against underweight (OR=0.061, 95% CI:0.005-0.706)
and stunted (OR=0.218, 95% CI:0.053-0.900). Children who
did not attend Posyandu in the past year were over 4 times
more likely to be stunted than those attending monthly
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(OR=4.530, 95% CI:0.234-87.827). Age and sex also emerged
as significant non-modifiable determinants.

Conclusions: Undernutrition in Sundanese indigenous vil-
lages is shaped by dietary, health, and socio-cultural factors.
Strategies to reduce stunting should include strengthening
food security, improving dietary diversity, ensuring micronu-
trient adequacy, promoting optimal infant feeding, and en-
hancing Posyandu participation through culturally sensitive,
multisectoral approaches.

KEYWORDS
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INTRODUCTION

Indonesia is the world’s largest archipelagic nation, com-
prises more than 17,000 islands, a geographic characteristic
that inherently fosters diversity in social norms, values, and
cultural practices!. The country is home to no fewer than
1,340 ethnic groups. According to the Indigenous Peoples
Alliance of the Archipelago (AMAN, 2023), Indonesia encom-
passes 2,512 recognized indigenous communities?.

The Sundanese, the second largest ethnic group in Indo-
nesia, are predominantly located in West Java. Within this re-
gion, various indigenous villages preserve distinct cultural tra-
ditions, including the Naga and Pasir Indigenous Villages.
Although both communities share Sundanese ancestry, each
has developed unique cultural expressions and values. For in-
stance, residents of Naga Village continue to practice tradi-
tional rituals such as rice-harvesting ceremonies and maintain
vernacular architecture characterized by thatched-roof
houses3. Meanwhile, the Pasir Indigenous Village upholds the
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Sundanese Wiwitan Madrais belief system, reflecting their
strong adherence to ancestral traditions.

Cultural norms and practices within the indigenous commu-
nity strongly influence how health and illness are perceived.
Traditional wisdom and customary rules are passed down
through generations, often emphasizing spiritual or ancestral
explanations rather than biomedical ones. Consequently, con-
ditions such as stunting may be misinterpreted or linked to
non-medical factors. Indigenous groups maintain deeply rooted
cultural beliefs that shape nutrition and health-related behav-
jors, including dietary patterns and child-rearing practices*.

Stunting and other growth faltering patterns remain press-
ing public health challenges in Indonesia. Despite the national
target of reducing stunting among children under five to 19%
by 2024, the prevalence data indicate that this goal remains
unmet, with rates recorded at 21.5% in 2023 and only mar-
ginally declining to 19.9% in 2024. This limited progress not
only highlights the gap between policy expectations and field
realities but is further compounded by the rising prevalence
of underweight, which increased from 15.9% in 2023 to
16.9% in 2024. Such trends underscore persistent nutritional
challenges and raise concerns regarding the effectiveness of
current interventions®.

Child nutrition represent sensitive indicators of community
well-being and are strongly influenced by multidimensional
factors, including food security, food consumption, hygiene
practices, and morbidity. Food security is a particularly critical
determinant. Evidence from both Indonesia and other low- to
middle-income countries suggests that inadequate household
food access correlates with growth faltering and stunting in
children under five. A study in Indonesian agricultural areas
further highlighted that fluctuations in seasonal food avail-
ability directly influence stunting prevalence, particularly dur-
ing pre-harvest periods when household food insecurity
peaksé. There were some potential conditions for indigenous
communities to be food insecure. Food insecurity within in-
digenous communities is closely linked to environmental de-
cline, unstable land ownership, and the gradual loss of tradi-
tional food knowledge’.

Nutrient adequacy is another central issue. Adequacy of en-
ergy and essential nutrients constitutes a fundamental deter-
minant of child growth outcomes. Insufficient intake of
macronutrients (carbohydrates, proteins, fats) compromises
the energy balance required for optimal weight and height
gain, while deficits in key micronutrients such as iron, zinc, fo-
late, calcium, and vitamins A and C are strongly associated
with impaired linear growth, weakened immune function, and
delayed neurocognitive development. WHO emphasizes that
nutrient adequacy, not just food availability, is critical in re-
ducing childhood malnutrition, as hidden hunger frequently
occurs in households that are technically food-secure but con-
sume monotonous diets lacking in diversity®. This finding un-
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derscores that even food-secure households may experience
hidden hunger due to poor diet quality. Within indigenous
communities, dietary practices are often shaped by cultural
norms, ecological constraints, and reliance on staple crops,
with limited inclusion of nutrient-dense foods such as animal
products, legumes, fruits, and vegetables.

Breastfeeding practices constitute a critical determinant of
child nutrition, particularly in indigenous communities where
cultural traditions and ecological constraints influence infant
feeding behaviors. Early initiation of breastfeeding (EIBF) fa-
cilitates skin-to-skin contact and provides immunological pro-
tection through colostrum, while exclusive breastfeeding (EBF)
for the first six months is strongly associated with reduced
risks of stunting, infection, and mortality®. Conversely, the in-
troduction of prelacteal feeds—a practice common in tradi-
tional societies—has been linked to delayed lactation and
heightened vulnerability to infectious diseasest®.

Beyond feeding, community-based health initiatives such
as Posyandu in Indonesia provide an essential platform for
growth monitoring, nutrition counseling, and early detection
of growth faltering. Evidence demonstrates that regular par-
ticipation in such programs improves mother or caregiver
knowledge and facilitates preventive health practices, includ-
ing adequate complementary feeding. The community could
also get the vitamin A supplementation program and basic
immunizations in Posyandul!. Moreover, Vitamin A supple-
mentation and basic immunizations protect against infection-
related growth setbacks, reinforcing the link between pre-
ventive health services and nutritional outcomes!2. For
indigenous populations, integrating culturally sensitive
breastfeeding promotion with accessible primary health serv-
ices is therefore indispensable for reducing stunting and en-
hancing child growth trajectories.

Given the cultural distinctiveness of Sundanese indigenous
villages, where food traditions, health-seeking behaviors, and
childcare practices are strongly rooted in ancestral norms, in-
vestigating multidimensional predictors of child growth is par-
ticularly urgent. There were limited previous studies recorded
child nutritional status and its determinants among indige-
nous communities. Understanding how food security, food
consumption, hygiene practices, and morbidity interact with
sociocultural contexts will provide critical insights into design-
ing targeted interventions to improve child growth in indige-
nous settings. This study investigated the magnitude of child
nutrition problem and its determinants among children under
five among Naga and Pasir Indigenous Sundanese Villages in
Indonesia.

RESEARCH METHOD
Study Design and Participants

This study employed a quantitative observational approach
with a cross-sectional design. The study conducted from
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March to May 2025 in two Sundanese indigenous villages:
Pasir Village (Garut District) and Naga Village (Tasikmalaya
District), West Java Province, Indonesia. A total of 100 sub-
jects were enrolled in the study.

The study population consisted of children aged 24—
59 months and their mothers or primary caregivers residing
in the study locations. The inclusion criteria were as follows:
(1) children aged 24-59 months; (2) children without a his-
tory of serious illness; (3) mothers or caregivers living in the
same household with the child; (4) mothers or caregivers
who were literate; and (5) mothers or caregivers who pro-
vided informed consent to participate. Given the limited size
of the population in the indigenous villages, a total sampling
technique was applied to recruit eligible participants.

Data Collection and Processing

Data collected in this study included participants’ demo-
graphic characteristics (age and sex), household food secu-
rity, dietary diversity, breastfeeding history, participation in
community-based health services (Posyandu), morbidity, nu-
trient adequacy, and nutritional status.

Household food security was assessed through structured
interviews using the Food Insecurity Experience Scale (FIES)
questionnaire. This instrument measures self-reported expe-
riences of food insecurity through eight questions related to
food access, ranging from concerns about running out of
food, limited dietary variety, to instances of skipping meals or
not eating for an entire day due to resource constraints. Each
affirmative response was scored as “1,”. Higher total FIES
scores indicated greater levels of food insecurity!3. Based on
the total score, food security status was classified into three
categories: food secure (score <4), moderate food insecurity
(score 4-6), and severe food insecurity (score >6)4,

Meanwhile, dietary diversity was assessed using the Indi-
vidual Dietary Diversity Score (IDDS), which included seven
food groups: starchy staples; legumes and nuts; dairy prod-
ucts; flesh foods; eggs; vitamin A-rich fruits and vegetables;
and other fruits and vegetables. Data were obtained through
a 24-hour dietary recall. A score of “1” was assigned for each
food group if the participant consumed at least one item from
that group with a minimum intake of 151,

Data on breastfeeding history included information on early
initiation of breastfeeding (EIBF), exclusive breastfeeding, pro-
vision of prelacteal feeds, and continued breastfeeding up to
2 years of age. Meanwhile, participation in activities commonly
conducted at community-based health services (Posyandu)
comprised indicators such as frequency of visits, weight moni-
toring within the past year, height monitoring within the past
year, immunization status, and receipt of high-dose vitamin A
supplementation. Morbidity scores were calculated by multiply-
ing the frequency and duration of iliness episodes reported over
the past six months to get total days of illness, representing the

child’s cumulative morbidity burden. This approach aligns with
previous child health studies that use sick days or cumulative
exposure indicators when no standardized morbidity index is
available. The morbidity assessment covered a wide range of
conditions, including acute respiratory infections (ARI), pneu-
monia, pertussis, pulmonary tuberculosis, hepatitis A, hepati-
tis B, typhoid fever, dengue fever, filariasis, urinary tract infec-
tions, diarrhea, dysentery, diphtheria, chickenpox, measles,
skin diseases, dental problems, and eye infections. All mor-
bidities were equally weighted because no validated weighting
system exists to differentiate their relative impacts on growth,
and applying arbitrary weights could introduce bias.

The adequacy levels assessed included energy, protein, fat,
carbohydrates, calcium, phosphorus, zinc, vitamin A, and vita-
min C. Data on energy and nutrient intake were obtained us-
ing two non-consecutive 24-hour dietary recalls and compared
with the Indonesian Recommended Dietary Allowances (RDA)
according to age and sex groups. The adequacy of energy and
macronutrients was classified into three categories: deficit
(<80% of RDA), normal (80-110% of RDA), and excessive
(>110% of RDA)'®. The adequacy level of micronutrient intake
was classified into two categories: deficit (<77% of RDA) and
normal (277% of RDA)'7.

Nutritional status was assessed using anthropometric meas-
urements of body weight and height. Body weight was meas-
ured with a Camry® digital scale, and height was measured
with a Seca® stadiometer. All measurements were performed
by trained nutritionists. Nutritional status was determined using
the weight-for-age (WAZ), height-for-age (HAZ), and weight-
for-height (WHZ) indices, following the WHO growth standards.
For WAZ, children were classified as severely underweight
(WAZ < =3 SD), underweight (WAZ = -3 SD up to < -2 SD),
normal (WAZ = -2 SD up to +1 SD), and possible risk of over-
weight (WAZ > +1 SD). For HAZ, categories included severely
stunted (HAZ < -3 SD), stunted (HAZ = -3 SD up to < -2 SD),
and normal (HAZ = -2 SD). For WHZ, classifications were: se-
verely wasted (WHZ < -3 SD), wasted (WHZ = -3 SD up
to < =2 SD), normal (WHZ = -2 SD up to +1 SD), possible risk
of overweight (WHZ > +1 SD up to +2 SD), overweight
(WHZ > +2 SD up to +3 SD), and obese (WHZ > +3 SD)!8,

Statistical Analysis

The independent variables in this study were food security, di-
etary diversity, breastfeeding history, participation in Posyandu
activities, and nutrient adequacy, while the dependent variable
was nutritional status. The normality of continuous variables
was assessed using the Kolmogorov—Smirnov test. Categorical
variables were provided as frequencies and percentages.
Continuous values were presented as mean % SE (standard er-
ror). To explore bivariate associations between nutrient ade-
quacy level with dietary diversity score and food security (FIES
score) as continuous variables, Spearman’s rank correlation was
applied due to non-normally distributed variables.
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Multivariate analysis was conducted using logistic re-
gression to examine the influence of the independent vari-
ables on the likelihood of underweight, stunting, wasting,
and overnutrition. Multicollinearity was assessed through
variance inflation factor (VIF) <10 which indicated no seri-
ous multicollinearity. Model fit was assessed using the
Hosmer—Lemeshow goodness-of-fit test, which indicated
an adequate fit. The reported ORs were adjusted ORs
based on sex. Categories with very low frequencies were
regrouped, and predictors that resulted in empty cells or
unstable estimates were excluded from the final adjusted
models. A p-value of less than 0.05 was considered statis-
tically significant.

Ethical Approval

This study adhered to the ethical standards outlined in the
Declaration of Helsinki (2013) and its latest amendment
adopted in Finland (2024), serving as the principal guideline
for research involving human subjects. Ethical clearance was
granted by the Research Ethics Committee of Universitas
Muhammadiyah Semarang (approval no. 105/KE/02/2025).
Before any data collection took place, participants received a
full explanation of the study procedures and subsequently
provided written informed consent.

RESULT

A total of 100 children were enrolled in the study, consist-
ing of 55 boys (55%) and 45 girls (45%), with a mean age of
47.3 £ 0.9 months (Table 1). Figure 1 shows nutritional sta-
tus of subjects based on WAZ, HAZ, and WHZ. The showed
label in the figure was the prevalence of total subjects. The
prevalence of undernutrition based on weight-for-age (WAZ)
was 17% (4% severely underweight and 13% underweight),
while 5% were at risk of overweight. Stunting affected 34%
of children (11% severely stunted and 23% stunted), with a
mean HAZ of —1.7 + 0.1. Wasting was relatively low at 3%,
whereas 2% of children were overweight based on WHZ.

Regarding household food security, 41% of households
faced food insecurity (37% mildly food insecure and 4% se-
verely food insecure) (Figure 2). There were 39% subjects did
not meet the minimum dietary diversity score or categorize as
poor dietary diversity (Figure 3). On average, subjects just
consumed 3.8 food groups a day. The three food groups pre-
dominantly consumed by most subjects were starchy staple
consumed by 100% subjects, eggs consumed by 71% sub-
jects, and dairy products consumed by 64% subjects.

Breastfeeding practices varied considerably. Only one-third
(33%) of children experienced early initiation of breastfeeding,
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Figure 1. Nutritional status of subjects
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Table 1. Sociodemographic Characteristics, Breastfeeding Practices, and Participation in Posyandu Activities of Subjects

Naga Village Pasir Village Total

Variable [n (%) or mean + SE] | [n (%) or mean + SE] | [n (%) or mean + SE]

Sociodemographic Characteristics

Sex
Boys 41 (55.4%) 14 (53.8%) 55 (55%)
Girls 33 (44.6%) 12 (46.2%) 45 (45%)
Age (months old) 433+ 1.1 473 £ 1.5 47.3 £ 0.9

Breastfeeding Practices

Early initiation of breastfeeding

No 48 (64.9%) 19 (73.1%) 67 (67%)

Yes 26 (35.1%) 7 (26.9%) 33 (33%)
Exclusive breastfeeding

No 33 (44.6%) 15 (57.7%) 48 (48%)

Yes 41 (55.4%) 11 (42.3%) 52 (52%)
Prelacteal Food

Yes 31 (41.9%) 12 (46.2%) 43 (43%)

No 45 (58.1%) 14 (53.8%) 57 (57%)

Introduction of complementary feeding

Early 7 (9.5%) 3 (11.5%) 10 (10%)

Timely 1 (1.4%) 3 (11.5%) 4 (4%)

Late 66 (89.2%) 20 (76.9%) 86 (86%)
Breastfeeding until at least two years of age

No 18 (24.3%) 13 (50%) 31 (31%)

Yes 56 (75.7%) 13 (50%) 69 (69%)
Not breastfeeding at all

Yes 0 (0%) 3 (11.5%) 3 (3%)

No 74 (100%) 23 (88.5%) 97 (97%)

Participation in community services/Posyandu

Visiting posyandu

Never 8 (10.8%) 1 (3.8%) 9 (9%)

Sometimes 21 (28.4%) 3 (11.5%) 24 (24%)

Always 45 (60.8%) 22 (84.6%) 67 (67%)
Basic immunization

Uncomplete 12 (16.2%) 7 (26.9%) 19 (19%)

Complete 62 (83.8%) 19 (73.1%) 81 (81%)
Weight monitoring (times a year) 7.6 £ 0.5 10.3 £ 0.7 8.3+0.4
Height monitoring (times a year) 7.6 £ 0.5 10.3 £ 0.7 8.3+ 0.4

Receive high-dose Vitamin A supplement

- 1.9+ 0.0 1.7 £ 0.1 1.8 £ 0.0
(times a year)
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Food Security of Subjects
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while 52% were exclusively breastfed for six months. Prelacteal
feeding was still common (43%), and 86% of children were in-
troduced to complementary foods late. Continuation of breast-
feeding until at least two years was reported in 69%, whereas
3% of children were never breastfed at all.

Participation in Posyandu was relatively high. Two-thirds of
children (67%) regularly attended Posyandu sessions, and

Table 2. Nutrient adequacy of Children

81% had completed basic immunization. On average, children
had their weight and height monitored 8.3 times per year, and
received vitamin A supplementation 1.8 times per year.

Dietary adequacy analysis (Table 2) revealed that 61% of
children had inadequate energy intake with a mean adequacy
of 81.7 % RDA. Protein adequacy varied across the subjects.
There was 40% subjects had insufficient protein intake al-

Naga Village Pasir Village Total
Adequacy
n % n % n %
Energy adequacy level
Deficit (<80% RDA) 46 62.2 15 57.7 61 61
Normal (80-110% RDA) 21 28.4 7 26.9 28 28
Surplus (>110% RDA) 7 9.5 4 15.4 11 11
Mean * SE (kcal) 1109 + 39 1207 + 98 1134 + 38.2
Mean + SE (% RDA) 80 + 2.8° 86.6 £ 7.0° 81.7 £2.7
Protein adequacy level
Deficit (<80% RDA) 29 39.2 11 42.3 40 40
Normal (80-110% RDA) 26 35.1 6 23.1 32 32
Surplus (>110% RDA) 19 25.7 9 34.6 28 28
Mean + SE (g) 22.1+0.8 254 £ 2.5 22.9 £ 0.9
Mean + SE (% RDA) 94.1 + 3.42 104.2 + 10.2° 96.7 £ 3.7
Fat adequacy level
Deficit (<80% RDA) 41 55.4 18 69.2 59 59
Normal (80-110% RDA) 27 36.5 4 15.4 31 31
Surplus (>110% RDA) 6 8.1 4 15.4 10 10
Mean * SE (q) 36.6 + 1.7 36.7 + 4.1 36.6 + 1.7
Mean + SE (% RDA) 75.3 £ 3.52 74.5 £ 8.42 75.1 £ 34
Carbohydrate adequacy level
Deficit (<80% RDA) 55 74.3 16 61.5 71 71
Normal (80-110% RDA) 14 18.9 7 26.9 21 21
Surplus (>110% RDA) 5 6.8 3 11.5 8 8
Mean * SE (g) 156.4 % 5.6 182.1 + 13.9 163.1 £ 5.6
Mean + SE (% RDA) 71.5 £ 2.62 83.0 + 6.4° 745 £ 2.6
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Table 2 continuation. Nutrient adequacy of Children

Naga Village Pasir Village Total
Adequacy
n % n % n %
Calcium adequacy level
Deficit (<77% RDA) 68 91.9 25 96.2 93 93
Normal (=77% RDA) 6 8.1 1 3.8 7 7
Mean + SE (mg) 345.6 £ 27.1 303.5 + 32.9 334.7 £ 2.2
Mean + SE (% RDA) 40.2 + 3.2° 32.6 £ 3.8° 38.2+£2.6
Phosphor adequacy level
Deficit (<77% RDA) 48 64.9 13 50 61 61
Normal (277% RDA) 26 35.1 13 50 39 39
Mean + SE (mg) 343.3 + 14.3 376.1 £ 30.3 351.9 + 13.2
Mean + SE (% RDA) 70.3 £2.92 76.0 £ 6.22 71.8 £ 2.7
Iron adequacy level
Deficit (<77% RDA) 34 45.9 13 50 47 47
Normal (=277% RDA) 40 54.1 13 50 53 53
Mean = SE (mg) 95+ 1.3 8.9+ 0.9 9.3+ 1.0
Mean + SE (% RDA) 105.6 £+ 14.2°2 94.4 + 10.12 102.71 £ 10.8
Zinc adequacy level
Deficit (<77% RDA) 8 10.8 3 11.5 11 11
Normal (277% RDA) 66 89.2 23 88.5 89 89
Mean = SE (mg) 78+ 19 78+ 1.0 78 £ 1.5
Mean + SE (% RDA) 177.0 + 38.92 172.6 £ 27.62 175.88 + 29.6
Vitamin A adequacy
Deficit (<77% RDA) 39 52.7 12 46.2 51 51
Normal (=77% RDA) 35 47.3 14 53.8 49 49
Mean + SE (RE) 404.6 £ 35.8 780.3 = 250.0 502.3 £ 71.3
Mean + SE (% RDA) 93.3 £8.32 180.3 + 60.2b 115.88 = 17.0
Vitamin C adequacy
Deficit (<77% RDA) 66 89.2 25 96.2 91 91
Normal (277% RDA) 8 10.8 1 3.8 9 9
Mean = SE (mg) 159 + 2.2 15.04 +£ 2.1 15.7 £ 1.7
Mean + SE (% RDA) 36.8 £5.0 33.8 £ 4.6 36.02 £ 3.9
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though 28% subjects had surplus protein intake. Fat and car-
bohydrate inadequacies were notable, with 59% and 71% of
children, respectively.

Micronutrient inadequacies were widespread. Almost all
children (93%) had deficit calcium intake with a mean ade-
quacy of 38.2 = 2.6%. Vitamin C inadequacy was also severe,
affecting 91% of children. Conversely, zinc adequacy was suf-
ficient in 89% of children, and iron adequacy was achieved by
53%. Interestingly, mean vitamin A intake varied considerably
between villages, resulting in nearly half (51%) of the chil-
dren being deficient.

Bivariate correlations (Table 3) demonstrated that dietary
diversity was positively associated with energy (r = 0.310,
p = 0.002), fat (r = 0.275, p = 0.006), carbohydrate (r = 0.251,
p = 0.012), calcium (r = 0.292, p = 0.003), phosphorus
(r = 0.402, p < 0.001), zinc (r = 0.327, p < 0.001), and vi-
tamin C adequacy (r = 0.350, p < 0.001). Subjects with more
diverse food consumption tended to have higher adequacy of
energy, fat, carbohydrate, calcium, phosphor, zinc, and vita-
min C. Food security status was significantly correlated with
protein adequacy (r = —0.203, p = 0.043) and zinc adequacy
(r =0.327, p < 0.01). A higher FIES score, reflecting greater
vulnerability to food insecurity, was associated with lower
protein adequacy yet higher zinc adequacy.

Multivariate logistic regression (Table 4) identified several
significant predictors. Increasing age was associated with

Table 3. Correlation between Food Security, Dietary Diversity,
and Nutrient Adequacy Level of Children

Dietary diversity | Food security
Variables
p r p r
Dietary diversity - 1 0.793 | 0.027

Energy adequacy 0.002* 0.310 0.727 0.035

Protein adequacy 0.140 0.149 | 0.043* | -0.203

Fat adequacy 0.006* 0.275 0.780 0.028

Carbohydrate

0.012* 0.251 | 0.427 | 0.008
adequacy

Calcium adequacy 0.003* 0.292 | 0.100 | 0.165

Phosphor adequacy <0.001* | 0.402 0.314 0.102
Iron adequacy 0.170 0.138 0.645 | -0.047
Zinc adequacy <0.001* | 0.327 | <0.01* | 0.327
Vitamin A adequacy 0.072 0.181 0.467 | -0.074

Vitamin C adequacy | <0.001* | 0.350 0.099 0.166

* significant based on Spearman Correlation Test.

Table 4. Multivariate Analysis: Factors Affecting Nutritional Status of Children

Underweight Stunting
Variable
OR 95% CI OR 95% CI

Age 1.031 0.993 - 1.133 1.061* 0.993 - 1.133
Sex

Boys Ref Ref Ref Ref

Girls 5.307* 1.104 - 25.519 4.500* 1.268 - 15.968
Energy adequacy level

Adequate Ref Ref Ref Ref

Inadequate 2.278 0.172 - 30.109 0.629 0.088 - 4.499
Protein adequacy level

Normal Ref Ref Ref Ref

Deficit 0.317 0.038 - 2.634 1.230 0.235 - 6.448

Surplus 0.273 0.027 - 2.771 0.067* 0.008 - 0.531

* Significant based on logistic regression.
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Table 4 continuation. Multivariate Analysis: Factors Affecting Nutritional Status of Children

Underweight Stunting
Variable
OR 95% CI OR 95% CI

Fat adequacy level

Normal Ref Ref Ref Ref

Deficit 0.089 0.006 - 1.433 0.349 0.061 - 2.003

Surplus 1.926 0.078 - 47.435 1.533 0.178 - 13.195
Carbohydrate adequacy level

Adequate Ref Ref Ref Ref

Inadequate 1.404 0.157 - 12.588 2.238 0.396 - 12.645
Iron adequacy level

Normal Ref Ref Ref Ref

Deficit 2.528 0.419 - 15.271 0.545 0.132 - 2.245
Zinc adequacy level

Normal Ref Ref Ref Ref

Deficit 0.361 0.030 - 4.299 0.900 0.084 - 9.685
Vit. A adequacy level

Normal Ref Ref Ref Ref

Deficit 0.814 0.159 - 4.170 0.246 0.053 - 1.134
Vit. C adequacy level

Normal Ref Ref Ref Ref

Deficit 0.000 0.00 1.003 0.986 - 1.020
EIB

Yes Ref Ref Ref Ref

No 0.632 0.135 - 2.943 1.613 0.455 - 5.713
Exclusive breastfeeding

Yes Ref Ref Ref Ref

No 0.884 0.220 - 3.552 1.410 0.462 - 4.300
Breastmilk substitutes

No Ref Ref Ref Ref

Yes 0.588 0.114 - 3.045 1.415 0.342 - 5.846

* Significant based on logistic regression.
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Table 4 continuation. Multivariate Analysis: Factors Affecting Nutritional Status of Children

Underweight Stunting
Variable
OR 95% CI OR 95% CI

Introduction of complementary feeding

Early & Late Ref Ref Ref Ref

Timely 1.356 0.350 — 5.254 0.056* 0.004- 0.713
Morbidity score 1.236* 1.044 - 1.463 1.309* 1.100 - 1.558
Visiting posyandu

Always Ref Ref Ref Ref

Never 1.258 0.061 - 26.017 4.530* 0.234 - 87.827

Sometimes 1.661 0.246 - 11.219 0.981 0.222 - 4.343
High doses Vitamin A supplement 1.146 0.152 - 8.636 0.177 0.018 - 1.768
Basics immunization

Complete Ref Ref Ref Ref

Uncomplete 1.348 0.829 - 2.193 2.850* 1.335 - 6.084
Dietary diversity 0.709 0.322 - 1.561 0.552 0.288 - 1.058
Food-security status

Food insecure Ref Ref Ref Ref

Food secure 0.061* 0.005 - 0.706 0.218* 0.053 - 0.900

* Significant based on logistic regression.

higher odds of stunting (OR = 1.061, 95% CI: 0.993-1.133).
Girls had significantly higher odds of being underweight and
stunted compared to boys. Proper time introduction of comple-
mentary feeding was protective against stunting (OR = 0.056,
95% CI: 0.004-0.713).

Morbidity scores were positively associated with both un-
derweight (OR = 1.236, 95% CI: 1.044-1.463) and stunting
(OR = 1.309, 95% CI: 1.100-1.558). Children from food-se-
cure households were significantly less likely to be under-
weight (OR = 0.061, 95% CI: 0.005 — 0.706) and stunted
(OR = 0.218, 95% CI: 0.053 - 0.900). Lack of Posyandu partic-
ipation also predicted stunting (OR = 4.530, 95% CI: 0.234 -
87.827). Finally, incomplete immunization was associated with
higher odds of stunting (OR = 2.850, 95% CI: 1.335-6.084).

DISCUSSION

The present study examined the multifactorial determi-
nants of child nutritional status in Sundanese indigenous

communities by focusing on household food security, dietary
diversity, breastfeeding history, participation in Posyandu ac-
tivities, morbidity, and nutrient adequacy. The findings con-
tribute to the growing body of evidence on child malnutrition
in Indonesia, where stunting remains a major public health
concern despite significant national commitments to reduce
its prevalence. Our results are consistent with previous stud-
ies, indicating that child nutrition cannot be explained by a
single factor but rather by a constellation of biological, di-
etary, and socioeconomic predictors?®.

Based on bivariate analysis, one of the correlations ob-
served in our study was between dietary diversity with en-
ergy and several nutrient adequacy levels. Children who
consumed a more diverse range of foods had significantly
higher adequacy levels of energy, fat, carbohydrates, cal-
cium, phosphorus, zinc, and vitamin C. These results are
consistent with the SEANUTS 1II study, which reported that
Indonesian children with more varied diets showed better
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adequacy for key micronutrients, including calcium, iron,
zinc, and vitamin C, compared to those with monotonous di-
ets. Adequate dietary diversity ensures that children receive
essential macronutrients and micronutrients necessary for
growth and immune function. However, many families in
Sundanese indigenous villages still prioritize starchy staples
as the main source of energy, with limited incorporation of
nutrient-dense foods. This pattern mirrors dietary trends re-
ported in rural Java and Sumatra, where over half of chil-
dren had inadequate energy and micronutrient intakes2.
These consistent findings across regions emphasize the ur-
gency of promoting culturally acceptable, affordable strate-
gies to improve dietary diversity, such as integrating locally
available nutrient-rich foods like tempeh, tofu, leafy greens,
and small fish into children’s daily meals.

Dietary diversity emerged as another important factor. Food
insecurity was found to be correlated with lower protein ade-
quacy among children. This relationship is largely attributable
to limited access to affordable protein-rich foods. Animal-
source proteins, such as meat, fish, eggs, and dairy products,
tend to be relatively expensive for households with lower so-
cioeconomic status, making them less accessible for daily
consumption. As a result, children from food-insecure house-
holds did not consistently consume animal protein at each
main meal. Instead, their diets were often dominated by veg-
etables and, occasionally, legume-based products such as
tofu and tempeh, which served as complements to staple
foods like rice. Similar findings have been reported in previ-
ous studies, showing that protein adequacy among children in
food-insecure families is significantly lower compared to those
in food-secure households?!.

Our study revealed a contrasting pattern regarding zinc ad-
equacy. Contrary to protein intake, zinc adequacy tended to
be higher among children from food-insecure households.
This may be explained by the relatively higher consumption of
legumes, soy-based products, and wheat-based foods, which
are more affordable and more frequently consumed in food-
insecure households. This finding is in line with evidence sug-
gesting that plant-based foods, including legumes and forti-
fied wheat products, can contribute significantly to zinc
intake, even in populations with limited access to animal-
source foods. However, the bioavailability of zinc from plant-
based foods is lower due to the presence of absorption in-
hibitors such as dietary fiber, phytates, and polyphenols?2.

Food insecurity undermines both the quantity and quality of
children’s diets, leading to chronic deficiencies that impair
growth. This is in line with a recent systematic review across
Asia which confirmed that household food insecurity and poor
dietary diversity are critical drivers of stunting in South and
Southeast Asia’®. In rural Indonesia, families in indigenous
communities often rely on subsistence farming with limited
access to diverse markets, leaving them vulnerable to sea-
sonal food shortages. The restricted access to animal-source
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foods and micronutrient-rich produce creates dietary gaps
that contribute to long-term growth faltering. Our findings re-
inforce the need for interventions that address not only food
availability but also affordability and cultural dietary practices.

In this study, food security emerged as a significant predic-
tor of underweight and stunting among children under five.
Being food secure acted as a protective factor, reducing the
likelihood of both conditions. This aligns with growing evi-
dence in Indonesia and other low- and middle-income coun-
tries, which consistently demonstrates that household food
insecurity is strongly predicted underweight and stunting?3.

Breastfeeding and feeding practices also played a role in
child nutritional outcomes. In this study, the coverage of ex-
clusive breastfeeding among the participants remained rela-
tively low. Several breastfeeding-related issues were also
identified, including the suboptimal practice of early initiation
of breastfeeding (EIBF), the persistence of prelacteal feeding
due to cultural beliefs, and inappropriate timing of comple-
mentary feeding introduction—either too early or too late.
Timely introduction of complementary feeding at six months
has been shown to be a significant protective factor against
stunting. This finding is consistent with previous studies
which have demonstrated that timely introduction of comple-
mentary feeding serves as a protective factor against stunt-
ing. Early introduction of complementary foods, before the in-
fant reaches six months, poses risks because the digestive
system is not yet fully mature, which may increase suscepti-
bility to recurrent infections during early childhood. Con-
versely, delayed introduction of complementary feeding can
lead to nutrient inadequacies and growth faltering?*.

In Indonesia especially in village or rural district, child
health monitoring is largely supported through the Posyandu
program, which is typically conducted on a monthly basis.
Activities provided at Posyandu include growth monitoring, vi-
tamin A supplementation, immunization, and nutrition educa-
tion. The present study found that participation in Posyandu
was a significant predictor of stunting. Children who had not
attended Posyandu at all in the past year were at an excep-
tionally higher risk, over 400 times more likely of experienc-
ing stunting compared to those who attended monthly.

The underlying explanation for this association lies in the
comprehensive role of Posyandu. Regular visits ensure early
detection of growth faltering, timely provision of micronutri-
ent supplementation, and adherence to immunization sched-
ules, all of which are critical for preventing infections and sup-
porting optimal growth. Children who do not attend Posyandu
miss opportunities for preventive care and nutritional coun-
seling, leaving them more vulnerable to both undernutrition
and repeated morbidity episodes that exacerbate growth fail-
ure. Prior research has highlighted that community-based
health posts such as Posyandu play a pivotal role in reducing
malnutrition and child morbidity by facilitating access to es-
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sential health and nutrition services. Moreover, studies em-
phasize that strong community participation in maternal and
child health programs significantly improves the effectiveness
of stunting reduction strategies in rural Indonesia?>.

Morbidity was also associated with impaired nutritional out-
comes. Frequent and prolonged episodes of illnesses such as
diarrhea, respiratory infections, and febrile diseases were
linked to increased risk of stunting and wasting in our study.
This relationship is biologically plausible, as repeated infec-
tions increase nutrient requirements, reduce appetite, and
impair nutrient absorption. Studies in rural Indonesia and
other low-income settings confirm that morbidity burdens ex-
acerbate malnutrition, creating a vicious cycle of infection and
undernutrition®. In indigenous Sundanese villages, limited ac-
cess to clean water, sanitation, and healthcare facilities likely
compounds these effects. Interventions targeting both nutri-
tion and infection control are thus critical, emphasizing the
need for integrated child health approaches.

Nutrient adequacy was another key determinant. Our study
revealed that several nutrient adequacy levels were predictors
for either underweight or stunting. In this study, children with
inadequate carbohydrate intake were found to be at a dramat-
ically higher risk of both underweight and stunting 123 times
and 43 times greater, respectively compared to those whose
intake fell within the normal range (80-110% of RDA). This
finding highlights the critical role of carbohydrates as the pri-
mary energy source in the diets of young children. Inadequate
carbohydrate intake not only reduces total energy availability
but also forces the body to rely on protein for energy, thereby
compromising protein’s essential function in growth and tissue
development. Such metabolic shifts contribute to impaired
weight gain and linear growth, explaining the strong associa-
tion with undernutrition outcomes. Similar findings have been
reported in previous studies. A systematic review on predictors
of child undernutrition in Indonesia emphasized that inade-
quate macronutrient intake, particularly carbohydrates, was
among the most consistent risk factors for stunting2®. Collec-
tively, these findings support the argument that ensuring suf-
ficient carbohydrate intake should be prioritized in child nutri-
tion programs as a preventive measure against both
underweight and stunting.

In addition to carbohydrate intake, both protein and fat ad-
equacy levels were also identified as significant predictors of
stunting in this study. Excessive protein intake (>110% RDA)
appeared to act as a protective factor, reducing the likelihood
of stunting among young children. This can be explained by
the critical role of protein in supporting tissue growth, bone
formation, and immune function. Adequate or slightly higher
protein consumption has been shown to improve linear
growth outcomes in children from low- and middle-income
countries, especially when derived from high-quality sources
such as animal-based foods and legumes?2.

Conversely, excessive fat intake was found to increase the
risk of stunting. While fats are an important energy source,
overconsumption—especially of low-quality fats from fried
and processed foods—may displace the intake of other nutri-
ent-dense foods, leading to imbalanced diets. The presence
of dietary fat in meals has been shown to reduce the glycemic
index of foods, thereby modulating postprandial glucose re-
sponses. Children consuming meals high in fat tend to expe-
rience prolonged satiety, which can suppress subsequent in-
take of other nutrient-dense foods essential for growth and
development. This phenomenon suggests that while fat con-
tributes to energy intake, it may inadvertently displace the
consumption of micronutrient-rich foods, thereby increasing
the risk of nutritional imbalance. Diets with a lower glycemic
index, often influenced by fat content, alter satiety patterns
and energy regulation in children, but may not always align
with optimal nutritional adequacy?’. High-fat diets in Indo-
nesian households have been associated with poor dietary di-
versity and insufficient micronutrient intake, conditions that
may indirectly contribute to growth failure?8,

Beyond the adequacy of macronutrients, sufficient intake of
micronutrients is equally essential for promoting optimal child
growth and development. In the present study, vitamin C con-
sumption was identified as a significant determinant of stunting.
Children with inadequate vitamin C intake had nearly 60 times
higher odds of being stunted compared to those with adequate
intake. Vitamin C is crucial not only for collagen synthesis and
bone formation for linear growth but also as a potent antioxi-
dant that supports immune function, thereby reducing infection-
related growth faltering.

This finding is in line with recent evidence. A study showed
that children with higher serum vitamin C levels had signifi-
cantly lower concentrations of high-sensitivity C-reactive pro-
tein, indicating reduced systemic inflammation—a pathway
strongly linked to growth impairment?. Taken together, these
findings underscore that beyond macronutrient adequacy, en-
suring sufficient intake of essential micronutrients such as vi-
tamin C is crucial for protecting against stunting. Public health
interventions should therefore focus on promoting the con-
sumption of fruits and vegetables rich in vitamin C as part of
a diversified diet for young children.

Another key finding of this study is that underweight and
stunting are influenced not only by modifiable factors such as
diet and health practices, but also by non-modifiable charac-
teristics, including age and sex. Age was identified as a sig-
nificant determinant of stunting, with the risk increasing as
children grew older. This pattern may be attributed to the cu-
mulative effects of prolonged nutritional inadequacies and
recurrent infections, which become more apparent in older
toddlers.

Sex was also found to be a significant determinant of both
underweight and stunting in this study. Interestingly, male
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children were observed to be less likely to experience stunt-
ing compared to females. This contrasts with several national-
level studies suggesting that boys are often at greater risk
due to higher metabolic demands and susceptibility to infec-
tions3°. However, variations in risk by sex may be influenced
by local cultural practices, caregiving patterns, and food allo-
cation within households, which may favor boys in certain ru-
ral settings. Such findings emphasize the importance of con-
text-specific analyses when interpreting gender differences in
child nutrition outcomes.

Interestingly, our regression analysis also confirmed the
multifactorial nature of stunting. No single variable fully ex-
plained the observed growth outcomes, underscoring that
stunting is a complex condition influenced by biological, envi-
ronmental, and socioeconomic factors. For example, low
household income and parental education, although not the
primary focus of this study, have been shown to interact with
dietary practices and health-seeking behaviors to influence
child growth. This complexity highlights why national targets
for reducing stunting remain difficult to achieve, as interven-
tions must address multiple determinants simultaneously.

From a policy perspective, our findings carry several impli-
cations. First, food security and dietary diversity must be ad-
dressed not only at the household level but also through
broader food system approaches that ensure equitable access
to affordable nutritious foods. Second, breastfeeding promo-
tion and maternal education should remain priorities, with
culturally tailored messages for indigenous communities.
Third, strengthening Posyandu as a frontline service for
growth monitoring and nutrition education could provide sus-
tained impact. Fourth, reducing morbidity through water, san-
itation, and hygiene (WASH) interventions, combined with
routine immunizations, will reduce the disease burden con-
tributing to undernutrition. Lastly, targeted nutrition interven-
tions such as MBG programs or fortified food supplementation
may serve as effective complements to address specific nutri-
ent gaps identified in this study.

This study contributes to the broader discourse on Indo-
nesia’s national stunting reduction agenda. Indigenous com-
munities such as those in Sundanese villages may be at par-
ticular risk due to limited resources, traditional dietary
patterns, and restricted access to healthcare. Our findings
support calls for more context-specific, culturally sensitive,
and multisectoral strategies to accelerate stunting reduction.
Interventions must go beyond national averages and prioritize
vulnerable subpopulations where progress has lagged.

Limitations of the study

Despite its contributions, this study is not without limita-
tions. The cross-sectional design precludes causal infer-
ences, and the reliance on caregiver recall for dietary and
morbidity data may introduce reporting bias. The relatively
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small sample size also limits generalizability. However, the fo-
cus on indigenous Sundanese villages provides valuable in-
sights into under-researched communities, offering evidence
to inform localized strategies. Future research should adopt
longitudinal or intervention-based designs to establish causal
pathways and evaluate the effectiveness of specific programs
such as MBG.
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CONCLUSION

In conclusion, the discussion highlights that stunting in
Sundanese indigenous villages is shaped by multiple interact-
ing determinants, including sex, food security, timely intro-
duction of complementary feeding, morbidity, nutrient ade-
quacy, and participation in Posyandu. Addressing stunting,
therefore requires integrated, multisectoral approaches that
combine nutrition-specific and nutrition-sensitive interven-
tions. Policies must ensure that interventions are accessible,
culturally relevant, and adequately resourced to reach vulner-
able populations. By doing so, Indonesia can move closer to
achieving its national and global nutrition targets while safe-
guarding the growth and development of its children.
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