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Background: Stunting remains a major public health concern in Indonesia,
particularly in rural areas where access to health education is limited. Enhanc-
ing maternal knowledge through digital interventions offers a promising solu-
tion.. Objective: This study aimed to evaluate the effectiveness of a mobile-based
educational application (E-Stunted) in improving maternal knowledge about
stunting prevention.

Methods: A quasi-experimental design with a non-equivalent control group
pretest- posttest was conducted in Brebes, Indonesia. A total of 138 mothers of
children under five were purposively assigned to either an intervention group
(n=70) that received the E-Stunted application or a control group (n=68) that
received standard health education. Knowledge scores were measured using a
validated 20-item questionnaire before and after the 7-day intervention. Statis-
tical analysis included paired and independent t-tests, and Cohen’s d to assess
effect size.

Results: The intervention group showed a significant increase in knowledge
scores from 10.7 £ 2.8 to 16.2 £ 2.1 (p<0.001), while the control group improved
modestly from 10.5 + 2.7 to 12.1 £ 2.5 (p<0.001). Between-group differences
post-intervention were statistically significant (p<0.001), with a large effect size
(Cohen’s d = 1.58).

Conclusions: The E-Stunted application significantly improved maternal
knowledge on stunting prevention and holds potential as a scalable digital
health education tool in rural settings.
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INTRODUCTION

Stunting is a condition of growth failure
in children due to chronic malnutrition,
characterized by height below the standard for
their age. Although its global prevalence has
declined slightly, approximately 149 million
children under five worldwide are still affected,
with long-term impacts on cognition, health,
and economic productivity (WHO). Stunting is
the result of chronic and recurrent malnutrition,
characterized by a child’s height being shorter
than expected for their age, leading to impaired
physical and cognitive growth (Bharali et al.,
2019), as well as a lack of stimulation during
the formative years of a child, particularly in
the first 1000 days of life (from pregnancy to 2
years of age) (Yeboah etal., 2024). In Indonesia,
stunting is a national priority, especially in rural
areas that face limited sanitation, inappropriate
feeding practices, and low access to nutrition
education. Multisectoral interventions are
needed, especially during the first 1,000 days
of life, which are crucial for child growth and
development.

Babies with low birth weight (LBW)
have a higher risk of stunting (Abbas et al.,
2021) ; (Dharminto et al., 2025); (Azizah et al.,
2025). Factors contributing to LBW include
economic status, pregnancy complications, and
multiple pregnancies (Rahmadani & Santik,
2024). Exclusive breastfeeding may protect
low-income children against stunting. Health
promotion to improve caregiver motivation
to exclusively breastfeed is critical in the
present setting and beyond (Hadi et al., 2021)
Additionally, environmental conditions during
pregnancy also Influence the occurrence of low
birth weight (LBW) (Widyawati et al., 2020).
Parenting practices, nutrition knowledge, and
knowledge about exclusive breastfeeding are
also associated with stunting (Widyawati et
al., 2022). Mothers’ knowledge about nutrition
and parenting practices significantly influences
the implementation of complementary
feeding practices and childrens growth and
development (Gemede et al., 2025).

The development of digital technology,
particularly the use of smartphones in rural
areas, has opened up new opportunities
for delivering nutrition education. Digital
media such as videos, infographics, and
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WhatsApp messages can convey health
messages repeatedly and attractively at low
cost. Several international studies show that
digital interventions can improve mothers’
nutrition knowledge and practices. However,
studies on the context in rural Indonesia are
still limited. Therefore, locally-based Research
is needed to evaluate the effectiveness of digital
interventions in preventing stunting. Several
quasi-experimental studies have assessed
integrated nutrition interventions such as
education and home gardening on changes in
nutritional behavior. For example, studies in
Africa reported improvements in supplement
consumption and breastfeeding practices,
although these did not significantly reduce
stunting (Elisaria et al., 2021) . Similar Research
in Indonesia also highlights challenges with
intervention duration and multisectoral
implementation, which have led to suboptimal
results in reducing stunting prevalence (Beatty
et al., 2024) (Sufri et al., 2024). Furthermore,
systematic reviews indicate that family- and
community-based interventions can improve
nutritional behavior support, but their
effectiveness is highly dependent on local
adaptation and community involvement.
Efforts to address stunting must include
behavioral changes in nutritional practices and
child-rearing, not just a focus on infrastructure.

At the local level, various nutrition
education efforts have been carried out
through groups of pregnant and breastfeeding
mothers, for example, through participatory
approaches and interactive discussions that can
raise awareness of the importance of balanced
nutrition (Mukty etal., 2024). However, face-to-
face approaches have limited reach, especially
in areas with limited health workers and high
mobility. Many educational media have been
used (websites, videos, applications). Sharing
various approaches can be done by providing
nutrition education, brainstorming, and
demonstrations. Nutritional health education
methods and media can be in booklets,
guidebooks, leaflets, and internet technology
applications (Prasetyo et al., 2023). Based on
this background, this study developed and
evaluated a mobile-based nutrition education
application called E-Stunted, designed for the
local context of Glonggong Village, Wanasari
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Subdistrict, Brebes District. This study aims to
test the effectiveness of E-Stunted in improving
mothers’ knowledge about stunting prevention.
If proven effective, E-Stunted can be widely
adopted by posyandus and puskesmas and serve
as a reference for digital nutrition education
policies at the regency level.

METHODS
Participant Characteristics and Research
Design

This study used a quasi-experimental
design with a non-equivalent control group
pretest—posttest model to evaluate the
effectiveness of the E-Stunted digital media
in increasing mothers knowledge about
stunting prevention. E-Stunted is a mobile-
based educational application developed to
improve mothers’ knowledge about stunting
and its prevention. The application provides
educational content covering the definition
of stunting, risk factors, impacts, nutritional
requirements, and stunting prevention
strategies based on national guidelines and
scientific literature. Prior to implementation,
the application underwent an expert judgment
process conducted by public health experts
and media experts to assess the validity,
appropriateness, and feasibility of both the
content and the media design. The intervention
groupreceived adigital education package, while
the control group received standard posyandu
education. This design was chosen because it
is suitable for community Research where full
randomization is difficult to implement, and
it allows comparisons of groups with similar
characteristics in real-world conditions.
Participants who met the inclusion criteria
were assigned to either the intervention group
or the control group. Both groups completed a
pre-test using a validated stunting knowledge
questionnaire. The intervention group used
the E-Stunted application for seven days, while
the control group received conventional health
education. Following the intervention, both
groups completed a post-test to assess changes
in their knowledge of stunting.

The study was conducted in Glonggong
Village, Wanasari Subdistrict, Brebes District,
which was purposively selected for its high
stunting prevalence and the readiness of its
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integrated health service post (posyandu)
infrastructure. To ensure homogeneity, a control
village was selected from the same subdistrict
with similar demographic profiles, access to
health services, and maternal characteristics,
but without exposure to digital interventions..
A seven-day intervention period was selected
to evaluate the immediate educational effect
and to assess short-term knowledge recall.
Therefore, the study was not intended to
measure long-term knowledge retention or
changes in health behavior.

Sampling Procedures and Sample Size

The study population consisted of
motherswith children under five (0-59 months).
Inclusion criteria included: residing in the
study location, being able to read/write, owning
a mobile phone, and being willing to participate
in the study. Respondents who were absent
during the pretest or posttest were excluded.
The sample was purposively selected based on
the inclusion criteria, participants were mothers
who had children under five years of age, were
willing to participate as respondents, and were
able to use a smartphone. The respondents
were then divided into intervention and control
groups based on the study area to minimize
information contamination between groups.
The minimum required sample size was 60
respondents (30 in the intervention group and
30 in the control group). In practice, a total of
138 eligible mothers were recruited, consisting
of 70 in the intervention group and 68 in the
control group. In practice, 138 mothers met the
criteria (70 in the intervention and 70 in the
control). E-Stunted contains short educational
videos, digital modules/leaflets, WhatsApp
infographics, reinforcement quizzes, and face-
to-face posyandu sessions. The objective of this
intervention was to increase the knowledge
of mothers of toddlers about stunting: its
definition, causes, effects, prevention, and
growth and development monitoring.

This study has been ethically reviewed
and approved by the Universitas Ngudi
Waluyo Ethical Clearance Commission with
registration number: 236/KEP/EC/UNW/2025.
All participants provided written informed
consent before participation.

Measures, Covariates, and Data Analysis
The E-Stunted intervention consists
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of educational videos (5-7 minutes), digital
infographics, PDF modules, reinforcement
quizzes, and short reinforcement sessions by
cadres. The materials are provided in stages
over seven days via WhatsApp. The control
group continues with routine posyandu
education without additional digital materials.
The main outcome is mothers’ knowledge
about stunting, measured using a 20-item
questionnaire (score 0-20), which has been
tested for validity and reliability. The validity
test using Pearson's correlation and the
reliability test using Cronbach’s alpha showed a
value >0.70. Measurements were taken before

the intervention (pretest) and seven days after
all materials were delivered (posttest).

The analysis was performed using SPSS
25, covering descriptive statistics, normality
tests (Shapiro-Wilk), tests for differences
within groups (paired t-test or Wilcoxon),
and between groups (independent t-test or
Mann-Whitney). The choice of statistical test
was adjusted according to the results of the
normality test for each variable. Effect size
(Cohen's d) was calculated to determine the
strength of the intervention. Significance was
setat p < 0.05.
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RESULTS AND DISCUSSIONS
1. Respondent Characteristics and Baseline Knowledge
Table 1. Respondent Characteristics

Characteristics Intervention (n=70) Control (n=68) p-value
Mother’s age (mean + elementary school) 29.8 + 5.1 years 30.1 + 4.9 years 0.68
Education < junior high school 38 (54.3%) 37 (54.4%) 0.99
Education > high school 32 (45.7%) 31 (45.6%) 0.99
Own a smartphone 62 (88.6%) 59 (86.8%) 0.76
Regular visits to the health center 44 (62.9%) 42 (61.8%) 0.89

Basic characteristic analysis shows that addition, the majority of respondents regularly
the intervention group (n=70) and the control attended posyandu, reflecting relatively good
group (n=68) have very similar profiles. There health-seeking behavior, so that digital-based
wereno significant differencesin maternalage (p  educational interventions could be easily
= 0.68), education level (p = 0.99), smartphone absorbed.
ownership (p = 0.76), or frequency of posyandu The results of the independent t-test
visits (p = 0.89). This baseline equivalence on the pre-test scores showed no significant
strengthens the internal validity of the study difference between the intervention and
and reduces the possibility of confounding bias. ~ control groups (p > 0.05). This indicates that
The high proportion of smartphone ownership  both groups had comparable baseline levels of
in both groups (=87%) supports the feasibility ~knowledge prior to the intervention. The results
of digital interventions such as E-Stunted. In are presented in the following table:

Table 2. Baseline Knowledge

Variable Group Mean=SD n  t-value df p-value
Posttest Knowledge Score Intervention 10.7+2.8 70 0.43 136 0.67
Control 105+2.7 68

2. Comparison of Knowledge Score Changes Between Intervention and Control Groups
Table 3. Pre-test and Post-test Knowledge of the Intervention Group and Control Group

Group Pretest Posttest Mean 95%CI t-value p-value Coher’s
(Mean £SD) (Mean Difference (A) for A
d
+SD)
Intervention(n=70) 10.7 £2.8 16.2+2.1 +55 48-6.2 16.84 <0.011 1.58
Control(n=68) 10.5+2.7 12.1+25 +1.6 0.9-23 4.21 <0.011 0.41
In the intervention group, knowledge The results of the paired t-test in the

scores increased significantly from 10.7 + 2.8  intervention group showed a t-value of 16.84, p
to 16.2 + 2.1 (A = +5.5). This indicates that < 0.001. This is a very large t-value, indicating
the content in the E-Stunted application was a statistically and clinically significant change.
able to provide substantial new understanding Mothers of toddlers who used E-Stunted
regarding stunting. An increase of 5.5 points experienced a significant increase in knowledge.
from a total score of 20 indicates a 27.5% These results support the hypothesis that an
increase in knowledge, which is very significant interactive multimedia-based approach is
in the context of short-term educational more effective than conventional education.
interventions. In contrast, the control group E-Stunted is an effective digital educational
only experienced a small increase from 10.5 + medium based on videos, informative PDFs,
2.7 to 12.1 £ 2.5 (A = +1.6). This increase can and interactive quizzes. The results of the
be attributed to exposure to information from paired t-test in the Control Group showed a
health centers or other media that is general in  t-value of 4.21, p < 0.001. Although significant,
nature, but not structured and interactive like the increase was much smaller. This indicates
digital interventions. that although routine exposure to information
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(e.g., posyandu counseling) remains beneficial,
the intensity and quality of the information are
not comparable to the E-Stunted media.

The test results show a highly significant
difference between the two groups (p<0.001).
The mean difference of nearly four points out of
a total of 20 items reflects a substantial practical
impact of education in the context of public
health promotion. The test results (t = 9.12; p
< 0.001) with a 95% CI: 3.1 - 4.7 show that:
The increase in knowledge in the intervention
group far exceeded that of the control group.
The intervention effect was not coincidental,
but rather a real effect of using E-Stunted.
Statistically, a difference of 4 points out of a total
of 20 is equivalent to a 20% increase, reflecting
significant effectiveness in a short period of
time.

Analysis of effect size using Cohen's d
shows a very significant difference in impact
between the two groups. In the intervention
group, a d value of 1.58 indicates a very large
effect. In health education research, effect sizes
above 1.0 are relatively rare, so this finding
confirms the effectiveness of the interactive
digital media E Stunted in increasing
knowledge. However, the magnitude of this
effect size must also be interpreted with caution
because this study only measured short-term
knowledge and did not evaluate behavioral
changes or long-term impacts. In contrast,
the control group showed a d value of 0.41,
which is classified as a small effect. Overall, this
difference confirms that E Stunted is capable of
promoting much stronger knowledge changes
than non-intervention approaches.

The results of this study indicate
that digital intervention through E-Stunted
significantly improves the knowledge of
mothers of toddlers regarding stunting
prevention. These findings are in line with
previous literature on the effectiveness of
digital media in maternal nutrition education.
Furthermore, the «clinical trial of the
MyKid'sNutrition protocol (Hojati et al., 2023)
confirms the potential of mobile applications
in improving maternal nutrition knowledge
and the nutritional status of preschool
children. Although the final results have not
yet been published, this study reinforces the
use of E-Stunted as an educational and growth
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monitoring medium. In the realm of predictive
technology, a study by a team in Bogor (2023)
developed a stunting risk detection application
based on nutrition and sanitation indicators.
This application expands the scope of digital
intervention functions towards screening and
risk prediction, not just education (Jalaludin et
al,, 2025).

From alocal implementation perspective,
the WhatsApp approach has also proven
effective. 'This application is contextually
relevant because it utilizes a platform that is
familiar and widely available in the community.
The prevalence of stunting in rural areas of
Indonesia reaches 53.3% compared to 34.9%
in urban areas. Stunting in rural areas is
mainly influenced by structural and service
limitations, including limited health, sanitation,
and maternal education services. Conversely,
stunting in urban areas is more influenced
by behavioral factors, particularly unhealthy
eating practices such as excessive consumption
of snacks. This emphasizes the importance
of contextual interventions, prioritizing
structural improvements in rural areas and
encouraging healthy eating behaviors in urban
areas (Fanny Dewi et al., 2025). Additionally,
other technological innovations such as IoT are
beginning to be applied in stunting education.
This study shows the potential for synergy
between smart technology and community
health education, although resource challenges
still need to be addressed (Solikhah & Arrozhi,
2024).

In the context of pregnancy education,
research by (Muhamad et al., 2023) shows
that nutritional education interventions for
pregnant women with short stature can improve
nutritional understanding. This highlights the
importance of interventions during pregnancy
to prevent stunting comprehensively. Stunting
is influenced by several factors and is not
only caused by nutritional intake experienced
by pregnant women and children under five
years of age. Therefore, interventions must
also be multifactorial (Haney et al., 2023).
Other researchers have also developed stunting
education applications at the community
level. The results of the MNBS study in Ngawi
underscore that application-based education
can improve health literacy if integrated with
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the local health system (Kurniawan Erman
Wicaksono et al., 2024) . Early stunting
prevention can begin by increasing community
understanding and involvement in stunting
prevention and enhancing early detection
programs for toddlers, which are expected to
directly reduce this problem (Erika et al., 2024).

Further interpretation of the highly
significant score improvement in this study
can be explained through the multimodal
learning  mechanism. Learning models
involving various media formats have been
proven to strengthen understanding and
short-term information retention. However,
it must be acknowledged that the increase in
knowledge achieved does not automatically
lead to behavioral changes or a decrease in the
prevalence of stunting. Long-term effectiveness
requires a comprehensive approach, including
nutrition-sensitive interventions and changes
in the socioeconomic environment (Abdullahi
et al., 2021). Nutrition-sensitive interventions
are carried out by the government outside the
health sector as prevention and promotion
efforts, while nutrition-specific interventions
are mostly carried out by the health sector
with specific targets, namely pregnant women,
breastfeeding mothers, and mothers of toddlers
(Moorthy et al., 2020) . The significant effects
observed in the intervention group indicate that
E-Stunted not only has practical significance
but is also relevant for adoption as a health
education strategy. However, further research
with a longer duration and broader coverage
is needed to confirm the long-term effects and
sustainability of implementation. This study has
several limitations, including the short duration
of the intervention, which was only seven days.
Therefore, the findings primarily reflect short-
term knowledge recall following the use of
the E-Stunted application. In addition, the use
of a self-report questionnaire may introduce
response bias. Future research is recommended
to employ a longer follow-up period and to
include behavioral measurements in order
to assess the long-term effectiveness of the
intervention.

CONCLUSION
The Mobile-Based Education Application
(E-Stunted) has proven to be an accessible
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and effective medium for improving mothers'
knowledge about stunting prevention. This
program has the potential to be integrated into
health promotion strategies at Community
Health Centers (Puskesmas) and Integrated
Health Service Posts (Posyandu), as part of a
modern mHealth approach based on digital
technology.

To optimize the Mobile-Based Education
Application (E-Stunted), systemic support is
needed, including training for health cadres,
integration with a dashboard-based health
information system, and long-term monitoring
and evaluation.

REFERENCES

Abbas, F., Kumar, R., Mahmood, T., & Somrongthong,
R. (2021). Impact of children born with low
birth weight on stunting and wasting in
Sindh province of Pakistan: a propensity
score matching approach. Scientific Reports,
11(1), 1-10. https://doi.org/10.1038/s41598-
021-98924-7

Abdullahi, L. H., Rithaa, G. K., Muthomi, B., Kyallo,
E, Ngina, C., Hassan, M. A., & Farah, M. A.
(2021). Best practices and opportunities for
integrating nutrition specific into nutrition
sensitive interventions in fragile contexts:
a systematic review. BMC Nutrition, 7(1).
https://doi.org/10.1186/s40795-021-00443-1

Azizah, A.Y.N.,Ningrum, D.N. A., & Wahyuningsih,
S. E. (2025). Mapping Stunting and Its
Risk Factors in Sub-Districts Throughout
Semarang City in 2022. Journal of Health
Education, 10(1). https://doi.org/10.15294/
jhealthedu.v10i1.5728

Beatty, A., Suriastini, W., Borkum, E., Leith, W,
& Null, C. (2024). A cluster randomized
controlled trial of a community - based
initiative to reduce stunting in rural Indonesia.
March ~ 2023.  https://doi.org/10.1111/
mcn.13593

Bharali, N., Singh, K. N., & Mondal, N. (2019).
Composite Index of Anthropometric Failure
(CIAF) among Sonowal Kachari tribal
preschool children of flood effected region of
Assam, India. Anthropological Review, 82(2),
163-176. https://doi.org/10.2478/anre-2019-
0012

Dharminto, D., Agushybana, E, Nuridzin, D. Z,
& Winarni, S. (2025). Revealing the Social
and Reproductive Health Dimensions
Associated with Stunting among Children
6 - 23 months in Urban Areas of Indonesia.



Sigit Ambar Widyawati, et al / Journal of Health 11 (1) (2026)

Journal of Health Education, 10(1). https://
doi.org/10.15294/jhealthedu.v10i1.23452

Elisaria, E., Mrema, J., Bogale, T., Segafredo, G., &
Festo, C. (2021). Effectiveness of integrated
nutrition  interventions on  childhood
stunting: a quasi-experimental evaluation
design. BMC Nutrition, 7(1). https://doi.
org/10.1186/s40795-021-00421-7

Erika, K. A., Fadilah, N., Latif, A. L., Hasbiah, N.,
Juliaty, A., Achmad, H., & Bustamin, A.
(2024). Stunting Super App as an Effort
Toward Stunting Management in Indonesia:
Delphi and Pilot Study. JMIR Human Factors,
11, 1-11. https://doi.org/10.2196/54862

Fanny Dewi, T. . A., Wirawan, N. N., & Muslihah,
N. (2025). Determinants of stunting in urban
and rural areas of Indonesia: A systematic
review. AcTion: Aceh Nutrition Journal,
10(3), 860. https://doi.org/10.30867/action.
v10i3.2690

Gemede, H. E, Ayele, K., & Demisew, M. (2025).
Maternal Knowledge and Practices on
Complementary Feeding and Associated
Factors in Sedal District, Western Ethiopia.
Food Science and Nutrition, 13(5). https://
doi.org/10.1002/fsn3.70286

Hadi, H., Fatimatasari, F, Irwanti, W., Kusuma,
C., Alfiana, R. D., Ischaq Nabil Asshiddiqi,
M., Nugroho, S., Lewis, E. C., & Gittelsohn,
J. (2021). Exclusive breastfeeding protects
young children from stunting in a low-
income population: A study from eastern
indonesia. Nutrients, 13(12). https://doi.
org/10.3390/nul3124264

Haney, U., Sharmin, T., Hedayet, H., Akter, N.,
Biswas, B., Ali, M., Rahman, Z., Islam, S.
S., & Haseen, E (2023). Gender Differences
in Nutritional Status Among Adolescents
Living With Family in Selected Slums of
Dhaka, Bangladesh: A Mixed-Method Study.
Journal of Health and Medical Sciences, 6(4).
https://doi.org/10.31014/aior.1994.06.04.294

Hojati, A., Alesaeidi, S., Izadi, S., Nikniaz, A., &
Farhangi, M. A. (2023). MyKidsNutrition
mobile application trial: a randomized
controlled trial to promote mothers
nutritional knowledge and nutritional status
of preschool children with undernutrition—a
study protocol. Trials, 24(1). https://doi.
org/10.1186/s13063-023-07503-w

Jalaludin, M. Y., Fauzi, M. D., Sidiartha, I. G. L., John,
C., Aviella, S., Novery, E., Permatasari, A.,
& Mubhardi, L. (2025). Addressing Stunting
in Children Under Five: Insights and
Opportunities from Nepal, Bangladesh, and
Vietnam—A Review of Literature. Children,

58

12(5),  1-19.
children12050641

Kurniawan Erman Wicaksono, Sena Wahyu
Purwanza, Ika Arum Dewi Satiti, Ida
Nurmawati, & Ikha Nurjihan. (2024). The
Use of Manajemen Nutrisi Balita Stunting
(MNBS) Smartphone Application as an
Educational Media on Maternal Knowledge
and Attitudes in Preventing Stunting in
Geneng District Ngawi Regency. Proceeding
of The International Conference of Inovation,
Science, Technology, Education, Children,
and Health, 4(1), 132-139. https://doi.
org/10.62951/icistech.v4i1.87

Moorthy, D., Merrill, R., Namaste, S., & Iannotti,
L. (2020). The Impact of Nutrition-Specific
and Nutrition-Sensitive Interventions on
Hemoglobin Concentrations and Anemia:
A Meta-review of Systematic Reviews. In
Advances in Nutrition (Vol. 11, Issue 6).
https://doi.org/10.1093/advances/nmaa070

Muhamad, Z., Mahmudiono, T., Abihail, C. T,
Sahila, N., Wangi, M. P, Suyanto, B., & Binti
Abdullah, N. A. (2023). Preliminary Study:
The Effectiveness of Nutrition Education
Intervention  Targeting  Short-Statured
Pregnant Women to Prevent Gestational
Stunting. Nutrients, 15(19), 1-11. https://doi.
0rg/10.3390/nul5194305

Mukty, M. I, Kusuma, N. L, Ilyas, A. S,
Sulistyaningtyas, N., Daud, A. M., HB, E,,
& Muhammad, K. B. (2024). Nutrition
intervention through stunting education on
pregnant and breastfeeding women group.
Sociality: Journal of Public Health Service,
4(1).

Prasetyo, Y. B., Permatasari, P, & Susanti, H. D.
(2023). The effect of mothers nutritional
education and knowledge on children’s
nutritional status: a systematic review. In
International Journal of Child Care and
Education Policy (Vol. 17, Issue 1). https://
doi.org/10.1186/s40723-023-00114-7

Rahmadani, H. D. M., & Santik, Y. D. P. (2024).
Factors of Low Birth Weight in Indonesia: An
Analysis of the 2017 Indonesia Demographic
and Health Survey (IDHS 2017). Unnes
Journal of Public Health, 13(1), 23-32. https://
doi.org/10.15294/ujph.v13i1.68487

Solikhah, E. W., & Arrozhi, M. Y. (2024). A Health
Promotion Program Strategy and Stunting
Counseling with IoT Innovation Tools in
Bantul Regency. Bull. Innov. Public Health,
3(2), 102-111.

Sufri, S., Iskandar, I, Nurhasanah, N., Bakri, S.,
Jannah, M., Rajuddin, R., Nainggolan,

https://doi.org/10.3390/



Sigit Ambar Widyawati, et al / Journal of Health 11 (1) (2026)

S. I, Sirasa, F, & Lassa, J. A. (2024).
Implementation outcomes of convergence
action policy to accelerate stunting reduction
in Pidie district, Aceh province, Indonesia: a
qualitative study. BMJ Open, 14(11). https://
doi.org/10.1136/bmjopen-2024-087432

Widyawati, S. A., Purnami, C. T, Denny, H.

M., Sawitri, D. R., & Sudiro, S. (2022).
The Association Between Demographic
Characteristics and Online Learning
Satisfaction. Proceedings of International
Conference  on  Psychological  Studies
(ICPSYCHE), 3.

Widyawati, S. A., Suhartono, S., Mexitalia, M., &

Soejoenoes, A. (2020). The relationship

59

between pesticide exposure and umbilical
serum igf-1 levels and low-birth weight:
A case-control study in brebes, indonesia.
International Journal of Occupational and
Environmental Medicine, 11(1). https://doi.
org/10.15171/ijoem.2020.1809

Yeboah, E., Lohmann, J., Koulidiati, J. L., Kuunibe,

N., Kyei, N. N. A, Hamadou, S., Ridde,
V., Danquah, I., Brenner, S., & De Allegri,
M. (2024). Quality of nutritional status
assessment and its relationship with the
effect of rainfall on childhood stunting: a
cross-sectional study in rural Burkina Faso.
Public Health, 234. https://doi.org/10.1016/j.
puhe.2024.05.020



