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Abstract

Nutritional status during primary school age is essential for optimal physical growth and cognitive
development. Dietary transitions driven by modernization—including increased consumption of fast foods and
sweetened beverages—may reduce the intake of nutrient-dense foods. This study aimed to describe the nutri-
tional status and food preferences of students at SDN 2 Besakih, Karangasem, Bali. A cross-sectional study
was conducted. Anthropometric measurements were obtained from all students present (n = 211) and assessed
using BMI-for-age and height-for-age indicators based on WHO AnthroPlus standards. Food preference data
were collected from 72 students selected through stratified sampling using a pictorial Likert-scale question-
naire. Data were analysed using univariate, bivariate, and multifactorial tests. Most students exhibited normal
nutritional status, although both undernutrition and overnutrition were present. The leftward shift in BMI-for-
age and height-for-age z-score curves indicated vulnerability to undernutrition and stunting. Female students
demonstrated significantly higher preference scores for chicken dishes (p = 0.003) and milk-based or sweet-
ened beverages (p = 0.009). Grade level influenced preferences for chicken dishes and beverages, with no sig-
nificant interaction between gender and grade. Vegetable preference was relatively low across all groups. Pri-
mary school children in rural Karangasem face a double burden of malnutrition accompanied by shifting die-
tary preferences toward less balanced food choices. Strengthening school-based nutrition interventions, includ-
ing nutrition education, healthy canteen programs, and routine growth monitoring, is critical to fostering
healthy dietary habits early in life.
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INTRODUCTION

The nutritional status of primary
school—-aged children (six to twelve years)
is crucial for supporting optimal physical
growth, cognitive development, learning
capacity, and immune function.(1) At this
stage, children require adequate, balanced,
and diverse nutrient intake to sustain daily
activities and prevent developmental im-
pairments. Nutritional deficiencies during
this period may hinder physical growth,
reduce academic performance, and increase
vulnerability to infectious and chronic dis-
eases later in life. Conversely, excessive
nutrient intake can contribute to obesity and

elevate the risk of non-communicable dis-
eases during adolescence and adulthood.(2)
According to the 2023 Indonesian Health
Survey (SKI), nutritional problems among
school-aged children in Bali remain con-
cerning. The prevalence of severe thinness
and thinness among children aged five to
twelve years was 2.6% and 3.6%, respec-
tively, while the prevalence of overweight
and obesity reached 14.9% and 11.8%.(3)
These figures highlight the persistent dou-
ble burden of malnutrition in this age
group. Karangasem District is among the
areas in Bali with notable nutritional chal-
lenges, reflected in a stunting prevalence of
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13% and an underweight prevalence of
10.8%.(4)

Food preference and eating habits
are key factors influencing the nutritional
status of school-aged children. These be-
haviours do not develop in isolation; they
are shaped by the family food environment,
cultural eating norms, and broader dietary
trends. Modernization has increasingly ex-
posed children to fast foods, processed
snacks, and sweetened beverages, potential-
ly displacing traditional foods that are rich-
er in fibre, vitamins, and protein.(5) Easy
access to snacks and sugary drinks around
schools may further reduce consumption of
balanced foods such as fruits, vegetables,
and protein-rich dishes.(6)

This situation is concerning because
dietary habits formed during childhood
tend to persist into adolescence and adult-
hood. When these habits are unhealthy, the
risks of undernutrition, overnutrition, and
stunting increase. Understanding children’s
food preferences is therefore essential for
identifying emerging dietary patterns and
their implications for nutritional status. Ear-
ly identification is important because die-
tary behaviours established in middle child-
hood can influence long-term health trajec-
tories.(7)

SDN 2 Besakih, located in a remote
high-altitude area of Karangasem District,
warrants particular attention within this
context. Although district-level data indi-
cate persistent nutritional challenges,
school-specific assessments in this region
remain scarce. SDN 2 Besakih was selected
for this study because it has the largest stu-
dent population among schools in the high-
altitude Besakih area, making it a strategic
and representative site for assessing the nu-
tritional situation and dietary behaviours of
children in this setting. Research on the nu-

tritional status and food preferences of stu-
dents at SDN 2 Besakih is therefore essen-
tial to generate baseline evidence that can
inform school-based nutrition interven-
tions, such as nutrition education and
healthy canteen initiatives, to support ongo-
ing child nutrition improvement efforts in
Karangasem District.

METHODS
This study employed a quantitative
analytical cross-sectional design to assess
the nutritional status and food preferences
of primary school students and to examine
differences across gender and grade level.
The research was conducted at SDN 2
Besakih in Karangasem District, Bali. The
school is located in a remote rural highland
area with limited accessibility, making it an
important setting for examining nutritional
conditions and dietary behaviours among
children living in potentially vulnerable
environments. The study population com-
prised all students enrolled in Grades 1 to 6
(N = 233). Informed assent was obtained
from the parents or guardians of students
selected to participate. Anthropometric
measurements and food preference data
collection were conducted in November
2024.
A.  Anthropometric Assessment of Nutri-
tional Status
Anthropometric ~ measure-
ments were conducted using a total
sampling approach, whereby all stu-
dents present on the day of data col-
lection were included (n = 211).
Body weight was measured using a
digital scale, and height was meas-
ured using a microtoise; all equip-
ment was calibrated prior to use.
Measurements were performed by
trained nutrition undergraduate stu-
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dents who had completed instruction
on research ethics and standardized
measurement procedures to ensure
data quality. Supervision was provid-
ed by nutrition lecturers and members
of the research team.

The anthropometric data
were analysed using Body Mass In-
dex-for-Age  (BMI-for-Age) and
Height-for-Age (HFA) indicators
based on the WHO AnthroPlus refer-
ence for children and adolescents
aged 5 to 19 years.(8)

Student Food Preference Survey

The sample size for the food
preference survey was calculated us-
ing a finite population sampling for-
mula (a = 0.05) based on the total
number of enrolled students.

o np 1
1+ =5

n

A final sample of 72 stu-
dents was obtained, including an addi-
tional 5% to account for possible non-
response, incomplete questionnaires, or
student absenteeism. Stratified equal
allocation was used to distribute the
sample across grade levels, resulting in
12 students selected from each grade.

Food preference data were
collected using a picture-based ques-
tionnaire that included food groups
such as staple foods, animal-source
protein, plant-based protein, vegeta-
bles, and fruits. Students rated their
liking for each food item by shading
star symbols corresponding to five cat-
egories: “like very much” (5 stars),
“like” (4 stars), “neutral” (3 stars),
“dislike” (2 stars), and “dislike very

much” (1 star).

For students in Grades 1 to
3, the questionnaire was administered
through assisted interviews conducted
by the research team, as many younger
children were not yet fully proficient in
reading. Students in Grades 4 to 6
completed the questionnaire inde-
pendently under the supervision of the
researchers, with clarification provided
when needed.

Data analysis included uni-
variate, bivariate, and multifactorial
statistical approaches. Univariate anal-
ysis was used to describe the distribu-
tion of nutritional status and eating be-
haviours. Bivariate analyses were per-
formed using the Chi-square test to
assess associations between gender and
categorical dietary or hygiene practic-
es. Additionally, a multifactorial (two-
way) ANOVA was used to examine
differences in food preference scores
by gender and grade level and to iden-
tify potential interaction effects. These
analytical procedures provided a com-
prehensive understanding of the nutri-
tional profile and food preference pat-
terns of the students.

This study received ethical
approval from the Ethics Committee of
the Faculty of Medicine, Universitas
Udayana  (Approval No. 2394/
UN14.2.2.VII.14/LT/2024), issued on
7 October 2024.

RESULTS
Respondents Characteristics

A total of 211 school-aged children
participated in this study. Their demo-
graphic characteristics are presented in Ta-
ble 1. The age distribution was nearly
equal: 105 children (49.76%) were in the 6
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—9-year age group, and 106 children
(50.24%) were in the 10-12-year group.
Slightly more than half of the participants
were male (110 children, 52.13%), while
females comprised 101 children (47.87%).
Participants were enrolled across six
grade levels. The largest proportion was in
sixth grade (45 children, 21.33%), while
first grade had the smallest proportion (20
children, 9.48%). The distribution across
second to fifth grades ranged between

grade also exhibited the highest proportion
of severe malnutrition (13.33%). In con-
trast, the lowest prevalence of underweight
was found in second grade (6.67%) and
third grade (5.13%).

Overnutrition (overweight plus obe-
sity) was most prominent in the fifth grade
(15.38%), first grade (15.00%), and second
grade (16.66%). Sixth grade showed the
lowest prevalence of overnutrition (4.44%).

Table 2. Nutritional status based on BMI-for-Age
by grade level

14.22% and 18.48%. N Bl for-Ane)  reduency Pertoitage
First Grade
Table 1. Demographic characteristics of elemen- Severe malnutrition 0 0.00
tary school students Underweight 3 15.00
Normal 14 70.00
Characteristics Frequency Percentage Overweight 3 15.00
(%) Obesity 0 0.00
Age Group Second Grade
6-9 years 105 49.76 Severe malnutrition 1 3.33
< 10-12 years 106 50.24 Underweight ) 6.67
“ Male 110 52.13 Normal 2 73.33
Female 101 47.87 Overweight 4 13.33
Class/Grade Obesity 1 3.33
First 20 9.48 Third Grade
Sec.ond 30 14.22 Severe malnutrition 1 2.56
Third 39 18.48 Underweight 2 5.13
E:’f‘:}rlth gg }g:gé Normal 31 79.49
Sixth 45 21.33 OVSI’WCight 3 7.69
Total 211 100 Obesity 2 5.13
Fourth Grade
Severe malnutrition 2 5.26
Nutritional Status Based on BMI-for Underweight 4 10.53
Age Normal 29 76.32
Table 2 presents the nutritional Overweight 2 5.26
status of participants by class grade as Obesity 1 2.63
assessed using the BMI-for-Age index. Fifth Grade
Across all grade levels, the majority of Severe malnutrition 1 256
students were classified within the normal Underweight | 256
nutritional status category, with propor- Normal 31 79.49
tions ranging from 6Q.00% in sixth grade Overweight 3 7 69
to 79.49% in both third and fifth grades. Obesit 3 769
However, indicators of both undernutri- - = i
. .. Sixth Grade
tion (severe malnutrition and wunder- N
. .- . Severe malnutrition 6 13.33
weight) and overnutrition (overweight ,
and obesity) were observed. Underweight 10 2222
Undernutrition was most common Normal 27 60.00
in first grade (15.00% underweight) and Overweight 2 444
sixth grade (22.22% underweight). Sixth Obesity 0 0.00
Respondent total 211 100
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Figure 1 illustrates the distribution of BMI-
for-Age z-scores. The curve representing
the study population (red) is shifted to the
left of the WHO reference curve (green),
indicating that a substantial proportion of

LE]

students have BMI-for-age values below
the reference population mean. This shift
suggests a higher concentration of children
in underweight and mildly wasted catego-
ries.

Children

T T T T T T L] T L] T
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Figure 1. BMI-for-Age (BMI/A) z-score distribution curve

Nutritional Status Based on Height-for-
Age

Table 3 summarizes the chronic nu-
tritional status of participants as measured
by height-for-age. Most students fell into the
normal height-for-age category, although the
proportion varied notably across grades,
from 64.10% in third grade to 93.33% in
second grade. No students were classified as
tall or above average height.

Stunting (stunted and severely stunt-
ed combined) was evident in several grades.

The highest prevalence was found in first
grade (40.00%) and third grade (35.90%).
Severe stunting occurred only in third
grade (5.13%) and sixth grade (2.27%).
The lowest prevalence of stunting was rec-
orded in second grade (6.67%) and fourth
grade (7.89%). Overall, these findings sug-
gest substantial variation in chronic growth
faltering across grade levels, with younger
and intermediate grades experiencing the
highest burden.
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Table 3. Nutritional status based on Height-for-Age

Nutritional Status (Height-for-Age) Frequency Percentage (%)
First Grade
Severely stunted 0 0
Stunted 8 40
Normal height-for-age 12 60
Tall/ above average height 0 0
Second Grade
Severely stunted 0 0
Stunted 2 6.67
Normal height-for-age 28 93.33
Tall/ above average height 0 0
Third Grade
Severely stunted 2 5.13
Stunted 12 30.77
Normal height-for-age 25 64.10
Tall/ above average height 0 0.00
Fourth Grade
Severely stunted 0 0.00
Stunted 3 7.89
Normal height-for-age 35 92.11
Tall/ above average height 0 0.00
Fifth Grade
Severely stunted 0 0.00
Stunted 4 10.26
Normal height-for-age 35 89.74
Tall/ above average height 0 0.00
Sixth Grade
Severely stunted 1 2.27
Stunted 4 9.09
Normal height-for-age 40 90.91
Tall/ above average height 0 0.00
Respondent total 211 100

Figure 2 depicts the Height-for-Age  reference curve (green), indicating a high
z-score distribution. Similar to the BMI-for-  prevalence of chronic undernutrition or
Age pattern, the study population curve (red)  stunting within the school population.
i1s markedly shifted to the left of the WHO

WMJ (Warmadewa Medical Journal), Vol.10, No.2, November 2025, p-ISSN 2527-4627
DOI: 10.22225/wm;j.10.2.13770.88-100



wMJ (Warmadewa Medical Journal), Vol. 10 No. 2, November 2025, Page. 94

45 ———— e ———

0% = Al children (n=114)

Children

— WHOD child growth standards (birth to 80 months), WHO eference 2007 (51 monthsto 19 years)

L LA A B S S S S R B i e B

Z-5Core

Figure 2. Height-for-Age z-scores

Eating and Hygiene Habits of Elementary
School Students

The results of the Chi-square analy-
sis comparing dietary and hygiene habits
between male and female students are pre-
sented in Table 4. Overall, no statistically
significant differences were found across
any of the assessed variables, as all p-values
exceeded the 0.05 threshold.

With regard to dietary habits, a
slightly higher proportion of female stu-
dents reported having food allergies
(54.55%) compared with males (45.45%),

although this difference was not statistically
significant (p = 0.966). Meal completion
habits were similar across genders, with

most students, 46.15% of males and 53.85%
of females, reporting that they always fin-
ished their meals (p = 0.868).

Breakfast practices also showed
comparable patterns between groups. Alt-
hough a higher proportion of females
(57.14%) reported consistently eating
breakfast compared with males (42.86%),
this difference was not significant (p =
0.459). Both boys (61.90%) and girls
(67.74%) reported consuming balanced
foods for breakfast, and no significant dif-
ference was noted in breakfast frequency
(p=0.322).

In terms of hygiene, both groups
demonstrated excellent behaviours. Nearly
all males (96.97%) and females (94.87%)
stated that they always washed their hands
(p = 0.657), indicating strong adherence to
basic hygiene practices across the student
population.
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Table 4. Eating and hygiene habits of elementary school students

. . o . Gender

Characteristics Criteria Male Temale P-value

Yes 10 (45.45) 12 (54.55) 0.966
Food allergy

No 23 (46.00) 27 (54.00)

Always 30 (46.15) 35 (53.85) 0.868
Habit of finishing meals =g orreries 3 (42.86) 4(57.19)

Always 21 (42.86) 28 (57.14) 0.459
Habit of breakfast Sometimes 12(52.17) 1 (47.83)

Unbalanced foods 8 (38.10) 10 (32.26) 0.664
Type of breakfast Balanced foods 13 (61.90) 21 (67.74)

Always 12 (57.14) 12 (42.86) 0.322
Frequency of breakfast Sometimes 9 (42.86) 16 (57.14)

Always 32 (96.97) 37 (94.87) 0.657
Habit of washing hands  —==erre G.03) 2113

Food Preferences of Elementary School
Students

Table 5 presents the mean food
preference scores across four food catego-
ries by gender and grade level, along with
the results of a two-way ANOVA. A signif-
icant main effect of gender was observed
for preferences toward chicken dishes (p =
0.003) and milk beverages (p = 0.009),
with female students consistently reporting
higher preference scores across grade
groups.

Grade level also had a significant
effect on preference for chicken dishes (p =
0.009) and milk beverages (p = 0.016), sug-

Table 5. Food preferences by gender and grade

gesting that these preferences shift as chil-
dren advance in school. In contrast, prefer-
ences for full meal dishes (p = 0.766 for
gender; p = 0.141 for grade) and vegetable
dishes (p = 0.142 for gender; p = 0.096 for
grade) showed no significant variation
across gender or grade level.

Importantly, no significant interac-
tion effects were found between gender and
grade for any of the food categories (p >
0.10). This indicates that although boys and
girls differed in certain preference catego-
ries, the overall pattern of changes across
grade levels was similar for both sexes.

Food Preference Gender Grade 1-2 Grade 3-4 Grade 5-6 P-value P-value P-value
Category (x"+SD) (x"+SD) (x"£SD) (Gender) (Grade) (Gender x
Grade)
Chicken dishes Male 4.40 + 0.66 3.70 £ 0.71 3.76 £ 0.75 0.003* 0.009* 0415
Female 4.62 +0.67 4.12+0.70 4.47+0.75 ’ ’ ’
) Male 4.30+0.29 3.78 £ 0.99 3.82+0.98
Full meal dishes == 380:108 43720900 3452023 766 0141 0.103
) Male 4.00+1.04 3.83+1.17 3.00+1.24
Vegetable dishes  —z=ore 3612123 2832116 3205020 14 0.09 0196
Milk beverages Male 470 +0.73 4.67+0.75 3.86+1.00 0.009% 0.016% 0.323
Female 5.00 +0.76 4.93+£0.82 4.70 +0.96 ' ' ’
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To support the statistical findings, a
graphical illustration of mean food prefer-
ence scores by gender and grade level was
generated. As shown in Figure 3, females
consistently demonstrated higher prefer-
ences for more palatable items, particularly

Interaction of Gender by School Grade Level for Various Chicken Dishes
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chicken dishes and sweetened beverages,
across grade groups. Despite these differ-
ences in magnitude, the overall trends
across grades were parallel for both gen-
ders, reinforcing the absence of significant
interaction effects in the two-way ANOVA.

Interaction of Gender by School Grade Lewvel for Full Meal Dishes
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Figure 3. Food preferences based on gender and grade
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DISCUSSION

This study examined the nutritional
status and food preferences of primary
school children in Karangasem, Bali, and
revealed a clear manifestation of the double
burden of malnutrition, with both undernu-
trition and overnutrition occurring within
the same population. The leftward shift of
both BMI-for-age and height-for-age z-
score curves relative to the WHO growth
reference indicates that undernutrition, par-
ticularly growth faltering, remains a critical
challenge in this setting. These findings are
consistent with national patterns, which

continue to demonstrate the coexistence of
undernutrition and rising overweight
among Indonesian children.(3)

According to the 2023 Indonesian
Nutritional Status Survey (SKI), nutritional
problems among children aged 5-12 years
remain widespread, with a stunting preva-
lence of 14.1 percent and severe stunting at
4.6 percent. In addition, 3.5 percent of
children were categorized as severely thin
and 7.5 percent as thin, while overweight
and obesity affected 11.9 percent and 7.8
percent, respectively.(3) These trends cor-
roborate earlier findings by Rachmi et al.
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(2016), who reported a simultaneous de-
cline in stunting and underweight accompa-
nied by an increase in overweight and obe-
sity among Indonesian children aged 2.0—
4.9 years—an early indicator of the coun-
try’s ongoing nutrition transition.(9) Addi-
tional evidence among school-aged chil-
dren further highlights the persistent preva-
lence of stunting, thinness, and micronutri-
ent deficiencies.(10)

At the same time, this study found
that a substantial proportion of students
were overweight or obese, particularly in
the younger grades. This pattern aligns with
growing exposure to energy-dense, nutrient
-poor foods among Indonesian children.
The progressive shift from traditional, min-
imally processed foods to modern conven-
ience items, including sweetened beverag-
es, packaged snacks, and fast foods, has
been widely recognized as a key driver of
excessive weight gain in this age group.
(11) These dietary shifts underline the need
to strengthen school-based nutrition promo-
tion, focusing on building healthy eating
habits from early childhood.(12—14)

he assessment of food preferences
revealed distinct behavioural patterns. Fe-
male students consistently demonstrated
higher preference scores for chicken dishes
and milk-based beverages than males.
These findings echo previous studies sug-
gesting that gender differences in taste pref-
erences and food choices may emerge ear-
ly, influenced by sociocultural expecta-
tions, household feeding practices, and in-
dividual taste sensitivities.(15) The signifi-
cant grade-level effects observed for chick-
en dishes and beverages further suggest that
children’s flavour preferences and food
choices evolve with age, possibly reflecting
increasing autonomy, changing exposure,
and expanding food environments.(16) The
absence of gender—grade interaction effects
indicates that, although boys and girls dif-
fer in overall preference levels, their devel-
opmental patterns of change across grades
follow similar trajectories.

In contrast, preferences for vegeta-
bles and full-meal dishes did not vary sig-
nificantly by gender or grade. This could
reflect a generally moderate acceptance of

these food categories or may signal limited
exposure to diverse vegetables and bal-
anced meals in both home and school envi-
ronments.(17) The Indonesian Health Sur-
vey (SKI) 2023 reported that 11.8 percent
of the population did not consume fruits
and vegetables, with limited availability
and high perceived cost being the most
common reasons (61.8 percent).(3) Previ-
ous studies among Indonesian schoolchil-
dren similarly highlight low vegetable in-
take, often driven by limited access, insuf-
ficient nutrition education, and a preference
for fried or highly palatable energy-dense
foods. The low preference for vegetables
identified in this study reinforces the need
to expand nutrition education and improve
access to appealing, nutritious foods in the
school setting.(18)

Hygiene practices, particularly
handwashing, were generally strong among
the students. These findings are consistent
with community-based evidence showing
that targeted school interventions can sub-
stantially improve knowledge, attitudes,
and handwashing behaviours in Indonesian
children.(19) Breakfast habits, however,
were more variable, with a portion of stu-
dents reporting inconsistent breakfast con-
sumption. This is concerning, as skipping
breakfast has been linked to reduced cogni-
tive performance, lower energy availability,
poor attention, and decreased academic
achievement among school-aged children.
(20)

Taken together, the study findings
highlight the multifaceted nature of nutri-
tion challenges among primary school chil-
dren in this rural setting. Nutritional vul-
nerabilities, including undernutrition and
emerging diet-related overnutrition, are in-
tertwined with shifting dietary preferences
and behavioural patterns that evolve across
childhood. Although the study was limited
by its cross-sectional design, reliance on
self-reported data, and focus on a single
school, the trends observed are broadly
aligned with regional and national evi-
dence. These results emphasize middle
childhood as a critical window during
which dietary habits, food preferences, and
long-term nutrition trajectories are shaped,
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ultimately influencing health outcomes
throughout the life course.(1)

CONCLUSION

This study demonstrated the concur-
rent presence of undernutrition and emerg-
ing diet-related overnutrition among prima-
ry school children in Karangasem, Bali, and
highlighted notable variations in food pref-
erences across gender and grade levels. The
leftward shift of BMI-for-age curves indi-
cated that growth-related nutritional prob-
lems remain widespread in this population.
Moreover, students’ stronger preference for
animal-source foods and sweetened bever-
ages, coupled with their relatively low pref-
erence for vegetables, suggests an ongoing
shift toward less balanced dietary patterns.
Although hygiene practices, particularly
handwashing, were generally strong, incon-
sistent breakfast habits point to behavioural
gaps that may influence both learning per-
formance and nutritional well-being.
Collectively, these findings underscore the
critical need to reinforce nutrition educa-
tion, foster supportive and balanced food
environments within schools, and strength-
en the role of parents and teachers in culti-
vating healthy dietary behaviours during
middle childhood. Enhancing school-based
programmes, such as structured nutrition
education, healthy canteen initiatives, and
routine growth monitoring, will be essential
for tackling both undernutrition and the
growing risk of excess weight, ultimately
supporting children in achieving healthy
growth and improved long-term health out-
comes.

STUDY LIMITATION

This study has several limitations
that should be acknowledged. First, food
preference data were self-reported, making
them susceptible to recall bias and social
desirability bias. Second, the cross-
sectional design limits the ability to estab-
lish causal relationships between dietary
preferences and nutritional status. Third,
key determinants of child nutrition, includ-
ing morbidity history, recent illness, dietary
intake patterns, household food security,
parental education, and socioeconomic sta-

tus, were not assessed in this study, alt-
hough they may contribute significantly to
the nutritional outcomes observed.

Fourth, data were collected from a single
rural primary school, and the sample size
for the food preference survey was relative-
ly small, which may restrict the generaliza-
bility of the findings to other schools or
regions in Karangasem District. Future re-
search involving larger and more diverse
samples, along with more comprehensive
assessments of dietary and sociodemo-
graphic factors, would provide a deeper
understanding of the determinants of child
nutrition in similar settings.

REFERENCES

1. Saavedra JM, Prentice AM. Nutri-
tion in School-Age Children: A Ra-
tionale for Revisiting Priorities. Nutr
Rev [Internet]. 2023 Jun 9 [cited
2025 Oct 30];81(7):823—43. Availa-
ble from: https://dx.doi.org/10.1093/
nutrit/nuac089

2. Morales F, Montserrat-de la Paz S,
Leon MJ, Rivero-Pino F. Effects of
Malnutrition on the Immune System
and Infection and the Role of Nutri-
tional Strategies Regarding Improve-
ments in Children’s Health Status: A
Literature Review. Nutr 2024, Vol
16, Page 1 [Internet]. 2023 Dec 19
[cited 2025 Oct 30];16(1):1. Availa-

ble from: https://
www.mdpi.com/2072-6643/16/1/1/
htm

3. Kemenkes RI. Survey Kesehatan
Indonesia (SKI) Dalam Angka. Ke-
menkes BKPK. Jakarta; 2023.

4. Kementerian Kesehatan Republik
Indonesia. Buku Saku Status Gizi
Indonesia (SSGI) Tingkat Nasional,
Provinsi dan Kabupaten/Kota Tahun
2021. SSGI. Jakarta; 2022.

5. Anyanwu OA, Naumova EN,
Chomitz VR, Zhang FF, Chui K,
Kartasurya MI, et al. The Socio-
Ecological Context of the Nutrition
Transition in Indonesia: A Qualita-
tive Investigation of Perspectives
from Multi-Disciplinary Stakehold-
ers. Nutrients [Internet]. 2022 Jan 1

WMJ (Warmadewa Medical Journal), Vol.10, No.2, November 2025, p-ISSN 2527-4627
DOI: 10.22225/wm;j.10.2.13770.88-100



10.

11.

12.

wMJ (Warmadewa Medical Journal), Vol. 10 No. 2, November 2025, Page. 99

[cited 2025 Oct 30];15(1):25. Availa-
ble from: https://
pmc.ncbi.nlm.nih.gov/articles/
PM(C9823366/

UNICEF. Endline Survey on the
Nnutritional ~ Status of Primary
School-Age Children and its Deter-
minats in Central Java Province. Ja-
karta; 2024.

Saavedra JM, Prentice AM. Nutrition
in School-Age Children: A Rationale
forRevisiting Priorities. Nutr Rev
[Internet]. 2022 Jul 1 [cited 2025 Oct
30];81(7):823.  Available  from:
https://pmc.ncbi.nlm.nih.gov/
articles/PMC10251301/

Wahyuntari E, Fauzia FR. The Effec-
tiveness of WHO Anthro Training in
Improving the Data Quality of Nutri-
tional Status of Preschool Children. J
Gizi dan Diet Indones (Indonesian J
Nutr Diet. 2024 Mar 31;12(2):93.
Rachmi CN, Agho KE, Li M, Baur
LA, Zhang Y. Stunting, Underweight
and Overweight in Children Aged
2.0-4.9 Years in Indonesia: Preva-
lence Trends and Associated Risk
Factors. PLoS One [Internet]. 2016
[cited 2025 Oct 30];11(5):1-17.
Available from: http://www.rand.org/
labor/FLS/IFLS/access.html,
Ernawati F, Efriwati, Nurjanah N,
Aji GK, Hapsari Tjandrarini D,
Widodo Y, et al. Micronutrients and
Nutrition Status of School-Aged
Children in Indonesia. J Nutr Metab.
2023;2023:1-9.

Nurhasan M, Ariesta DL, Utami
MMH, Fahim M, Aprillyana N,
Maulana AM, et al. Dietary Transi-
tions in Indonesia: the Case of Ur-
ban, Rural, and Forested Areas. Food
Secur 2024 166 [Internet]. 2024 Nov
22 [cited 2025 Oct 30];16(6):1313—
31.  Available from:  https://
link.springer.com/article/10.1007/
s12571-024-01488-3

Maehara M, Rah JH, Roshita A,
Suryantan J, Rachmadewi A,
Izwardy D. Patterns and Risk Factors
of Double Burden of Malnutrition
among Adolescent Girls and Boys in

13.

14.

15.

16.

17.

Indonesia. PLoS One [Internet].
2019 Aug 1 [cited 2025 Oct 30];14
(8):€0221273.  Available  from:
https://journals.plos.org/plosone/
article?id=10.1371/
journal.pone.0221273

Verdonschot A, Follong BM, Collins
CE, de Vet E, Haveman-Nies A,
Bucher T, et al. Effectiveness of
School-Based Nutrition Intervention
Components on Fruit and Vegetable
Intake and Nutrition Knowledge in
Children Aged 4-12 years old: An
Umbrella  Review. Nutr Rev
[Internet]. 2023 Feb 10 [cited 2025
Oct  30];81(3):304-21. Available

from: https://dx.doi.org/10.1093/
nutrit/nuac057
Indriasari R, Nadjamuddin U,

Arsyad DS, Iswarawanti DN. School
-Based Nutrition Education Im-
proves Breakfast-Related Personal
Influences and Behavior of Indone-
sian Adolescents: A Cluster Ran-
domized Controlled Study. Nutr Res
Pract [Internet]. 2021 Oct 1 [cited
2025 Oct 30];15(5):639. Available
from: https://pmc.ncbi.nlm.nih.gov/
articles/PMC8446687/

Deslippe AL, Bergeron C, Cohen
TR. Boys and Girls Differ in Their
Rationale Behind Eating: A System-
atic Review of Intrinsic and Extrin-
sic Motivations in Dietary Habits
Across Countries. Front Nutr. 2023
Sep 29;10:1256189.

Laureati M. Determinants of Prefer-
ence and Consumption of Healthy
Food in Children. Foods [Internet].
2022 Jan 1 [cited 2025 Oct 30];11
(2):203. Available from: https://
pmc.ncbi.nlm.nih.gov/articles/
PMC8775126/

Gotow N, Nagai Y, Taguchi T, Kino
Y, Ogino H, Kobayakawa T. Change
in Preference for Vegetables and
Their Perceptual Attributes As A
Function of Age and Pickiness. Food
Res Int [Internet]. 2023 Aug 1 [cited
2025 Oct 30];170:112967. Available
from: https://
www.sciencedirect.com/science/

WMJ (Warmadewa Medical Journal), Vol.10, No.2, November 2025, p-ISSN 2527-4627
DOI: 10.22225/wm;j.10.2.13770.88-100



18.

19.

wMJ (Warmadewa Medical Journal), Vol. 10 No. 2, November 2025, Page. 100

article/abs/pii/S0963996923005124?
utm_source=chatgpt.com

Sofianita NI, Khomsan A, Setiawan
B, Ekayanti I, Crosita Octaria Y. Ob-
servational Study: Determinants for
Vegetable Consumption among Ele-
mentary School Students in Indone-
sia. F1000Research. 2022 Sep
14;11:1048.

Polly JY, Nayoan CR, Limbu R,
Marni M. Demonstration Method
Better Increased Knowledge, Atti-
tude, and Skills on Hand Washing
With Soap in Elementary School
Students. J Public Heal Trop Coast

20.

Reg [Internet]. 2024 Dec 30 [cited
2025 Oct 30];7(3):249-55. Available
from: https://ejournal2.undip.ac.id/
index.php/jphtr/article/view/22869
Moller H, Sincovich A, Gregory T,
Smithers L. Breakfast Skipping and
Cognitive and Emotional Engage-
ment at School: A Cross-Sectional
Population-Level ~ Study.  Public
Health Nutr [Internet]. 2021 Dec 16
[cited 2025 Oct 30];25(12):3356.
Available from: https://
pmc.ncbi.nlm.nih.gov/articles/
PMC9991782/

WMJ (Warmadewa Medical Journal), Vol.10, No.2, November 2025, p-ISSN 2527-4627
DOI: 10.22225/wm;j.10.2.13770.88-100



