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Abstract

Background: Stunting is a global malnutrition issue affecting children's development
worldwide. Machine learning (ML) has been applied to predict stunting; however, studies
on international collaboration and ML application across various geographical contexts
remain limited. Objective: This study aims to analyze publication trends and collaboration
patterns in stunting prediction research using machine learning and identify the most
relevant ML methods. Methods: A bibliometric analysis was conducted using the Scopus
database, focusing on publications from 2019 to 2024. The data were analyzed through
descriptive statistics and science mapping, including trend topics, co-occurrence networks,
and international collaboration analysis. Results: The study found that regression-based
algorithms and deep learning are the most widely used machine learning methods for
stunting prediction. International collaborations between countries with high stunting
prevalence, such as Indonesia, Bangladesh, and Ethiopia, were also identified. Conclusion:
This study highlights the importance of developing locally tailored predictive models and
strengthening international collaboration to improve the effectiveness of stunting prediction
models. Cross-sector and interdisciplinary collaborations are also essential for more holistic
solutions.

Keywords: Stunting Prediction;Machine Learning; Bibliometric Analysis.

Introduction

Stunting is a global health issue characterized
by impaired child growth due to chronic
recurrent

malnutrition,

This condition highlights the importance of
prioritizing stunting prevention in public health
efforts®.

Stunting prediction is a crucial approach to

infections,  and ) T ) SR A
identifying risks and preventing its impacts’.

inadequate caregiving practices during early
lifel:2. This condition results in children having
a lower height than the standard for their age,
with significant impacts on physical and
cognitive development®. In the long term,
stunting contributes to reduced economic
productivity, increased risk of chronic diseases,
and limitations in social development®.
According to the World Health Organization
(WHO), approximately 22% of children under
the age of five globally experience stunting®.

This approach utilizes health, nutrition, and
socioeconomic data to predict the likelihood of
a child experiencing stunting®. Early prediction
results enable the design of targeted
interventions to reduce the prevalence of
stunting®. This is particularly relevant in
developing countries, where stunting rates
remain high'®. Thus, stunting prediction
represents a strategic step in data- driven
prevention efforts™,
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Machine learning is a promising
technological ~ innovation  in  stunting
prediction'?. This technology can efficiently
process complex and diverse data to identify
risk patterns often overlooked by conventional
approaches'®. Through machine learning,
large-scale data analysis can be performed
quickly and accurately’*. The resulting
predictive  models support data-driven
decision-making in stunting prevention®. This
makes machine learning a strategic tool to
enhance the effectiveness of interventions in
stunting control®.

Previous studies have demonstrated the use
of various machine learning algorithms, such as
decision trees, support vector machines (SVM),
and deep learning, for predicting stunting?1":18,
These studies utilize data on maternal and child
health, socioeconomic conditions, various risk
factors, and nutritional patterns. However,
many studies face limitations, such as the lack
of model generalization across different
geographical contexts?®, Additionally,
challenges in dataset validation often hinder
ensuring prediction accuracy?>?%?2,  These
limitations highlight the need for more
comprehensive  approaches and  more
representative data.

Bibliometric analysis is an effective
method for evaluating research trends,
including stunting prediction using machine
learning®®. This study utilized the Scopus
database to identify the number of publications,
collaboration patterns, leading institutions, and
commonly used methods from 2019 to 2024.
Scopus was chosen due to its extensive
coverage of high- quality scientific literature.
Through the bibliometric approach, research
can comprehensively reveal trends and patterns
in the related field>*?2, Bibliometric findings
can aid in identifying research gaps and
potential future collaborations?’.

Based on the background explained,
stunting is a critical health issue that requires a

predictive approach based on technology to
mitigate risks. Machine learning offers
significant opportunities to improve prediction
accuracy, but there are still research gaps that
need to be addressed. Through a bibliometric
approach, this study provides a comprehensive
overview of research trends in stunting
prediction using machine learning. This study
uses a descriptive and scientometric mapping
approach to answer two research questions. To
explore publication trends related to stunting
prediction using machine learning (RQ1),
descriptive analysis is conducted through
annual scientific production, most relevant
sources, most relevant authors, most relevant
affiliations, country scientific production, and
document analysis to understand research
growth, author contributions, institutions, and
dominant countries. Furthermore, to identify
commonly used machine learning methods and
their relevance to research outcomes (RQ2),
scientometric mapping is conducted through
trend topics, co-occurrence networks, thematic
maps, three-field plots, and collaboration
networks. This approach provides
comprehensive insights into research themes,
relationships  between  concepts, and
collaboration patterns among researchers,
institutions, and countries, thus mapping the
development and key contributions in this field
of research.

Materials and Methods
Study Design

This study uses a bibliometric approach to
analyze publications related to stunting
prediction using machine learning.
Bibliometrics is a quantitative method used to
evaluate and visualize research patterns based
on metadata from scientific publications®%,
The bibliometric approach was chosen for its
ability to provide deep insights into research
trends, researcher  collaborations, and
methodologies used. The goal of using
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bibliometrics is to identify key trends,
commonly used methods, and potential
research gaps in the studied topic*°.

Sample

The "sample™ in this normative study consists
of primary and secondary legal materials. The
primary legal materials are the core objects of
analysis and include: (1) Law No. 36 of 2009
on Health; (2) Law No. 17 of 2023 on Health;
and (3) relevant articles of the Indonesian
Criminal Code (KUHP). Secondary legal
materials provide context, theoretical support,
and scholarly interpretation. These include
legal textbooks on health law and
malpractice'®,', articles from law and medical
journals*"® and scholarly commentaries on the
new law.

Data Collection Technique

The research data was retrieved from the
Scopus database, one of the largest
bibliographic  platforms  with  extensive
coverage of high-quality scientific journals.
The search query used was ("stunting” AND
"machine learning” AND “prediction™),
specifically targeting publications from 2019 to
2024. This time frame was chosen to focus on
the most recent developments in the field. The
search was conducted across the title, abstract,
and keywords of the publications to ensure that
the results were highly relevant to the research
topic. By including these fields, the search
aimed to capture a broad range of relevant
articles that specifically address the application
of machine learning in predicting stunting,
ensuring that the findings accurately reflect
current trends in the field.

Data Analysis Technique

The data analysis in this study was conducted
using various tools to provide a comprehensive
overview of research trends, methods used, and
collaboration patterns in the topic of stunting
prediction using machine learning. VoS Viewer

was used to visualize the relationships and
networks between authors, institutions, and
keywords, while OpenRefine ensured the data
was clean and organized. Advanced
bibliometric analysis, including trend analysis,
author collaboration, and representation of
main topics, was conducted using RStudio with
Biblioshiny. Microsoft Excel was used for
additional descriptive analysis, including the
number of publications per year. The analysis
process involved importing the validated data
into each tool, configuring parameters as
needed, and generating visual and statistical
outputs for further interpretation.

Ethical Consideration

This study used a bibliometric approach based
on publication metadata retrieved from the
Scopus database and did not involve direct
human participants, clinical intervention,
biological samples, or identifiable personal
data. All analyzed data were obtained from
publicly indexed scientific publications,
including titles, abstracts, keywords, author
information, affiliations, citations, and
publication sources. Therefore, formal ethical
approval and informed consent were not
required. Nevertheless, the study was
conducted according to principles of research
integrity, transparency, and academic ethics.
All sources were properly acknowledged, data
were analyzed objectively, and findings were
reported accurately without manipulating
bibliometric results or misrepresenting authors,
institutions, countries, or their scientific
contributions within the reviewed literature.

Results

In this section, we present the research findings
obtained through bibliometric analysis related
to stunting prediction using machine learning.
This analysis includes trends in publication
development, relevant sources, dominant
authors and affiliations, as well as collaboration
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patterns among authors and institutions across
various countries. Using various analytical
tools such as VoS Viewer, OpenRefine,
RStudio with Biblioshiny, and Microsoft Excel,
the results provide deep insights into the

dynamics of research in this field.
Subsequently, we present these findings in both
descriptive and visual formats to facilitate
understanding of the main findings relevant to
the objectives of this study.

Table 1. Main information

Description Results
MAIN INFORMATION ABOUT DATA
Timespan 2019:2024
Sources (Journals, Books, etc) 25
Documents 34
Annual Growth Rate % 69,52
Document Average Age 1,15
Average citations per doc 8,029
References 1288
DOCUMENT CONTENTS
Keywords Plus (ID) 382
Author's Keywords (DE) 91
AUTHORS
Authors 181
Authors of single-authored docs 0
AUTHORS COLLABORATION
Single-authored docs 0
Co-Authors per Doc 5,44
International co-authorships % 32,35
DOCUMENT TYPES
article 21
book chapter 1
conference paper 11
conference review 1

Table 1, titled "Main Information,"
presents key information regarding
publications related to stunting prediction using
machine learning from 2019 to 2024. During
this period, 34 documents were published from
25 sources, with an annual growth rate of
69.52%. The average age of the documents is
1.15 years, indicating relatively recent

are 382 additional keywords (Keywords Plus)
and 91 author’s keywords. The research
involves 181 authors, with no documents
authored by a single writer. Author
collaboration also shows an average of 5.44 co-
authors per document, with 32.35% of
collaborations  being international.  The
document types consist of 21 articles, 1 book

research, with an average of 8.029 citations per chapter, 11 conference papers, and 1
document. A total of 1,288 references were conference review.

recorded. In terms of document content, there

Trends and Innovations in Stunting Prediction Using Machine Learning: A Bibliometric Analysis of 213

Scopus Literature (2019-2024). DOI : 10.22487/htj.v12i2.1864


https://jurnal.fk.untad.ac.id/index.php/htj/article/view/1864

Healthy Tadulako Journal 12 (2) (2026) : 210 - 225. P-ISSN: 2407-8441, E-ISSN: 2502-0709

Table 2: Integrated Summary of Most Relevant Sources, Authors, Affiliations, and Countries in
Stunting Prediction Research (2019-2024)

Category Subcategory Details Count/Fraction
Most Relevant Sources PLOS ONE Articles 5
ICODSA 2024 Articles 3
CHILDREN Articles 3
AIMS 2024 Articles 2
DELCON 2022 Articles 1
ISEMANTIC 2022 Articles 1
AIP CONFERENCE PROCEEDINGS Articles 1
BMC MEDICAL INFORMATICS AND Articles 1
DECISION
MAKING
BMC NUTRITION Articles 1
BULLETIN OF ELECTRICAL ENGINEERING Articles 1
AND INFORMATICS
Most Relevant GUNAWAN PH Articles 2 (0.67 fractionalized)
Authors
INDWIARTI Articles 2 (0.67 fractionalized)
KABANO IH Articles 2 (0.42 fractionalized)
USMAN M Articles 2 (0.70 fractionalized)
ABEDI AJ Articles 1 (0.25 fractionalized)
ABEDIN MM Articles 1 (0.14 fractionalized)
ABU AL-HALAWA D Articles 1 (0.08 fractionalized)
AGIMAS MC Articles 1 (0.14 fractionalized)
AHAMMED B Articles 1 (0.14 fractionalized)
AHMED NAMF Articles 1 (0.14 fractionalized)
Most Relevant UNIVERSITY OF RWANDA Articles 10
Affiliations
SATYA WACANA CHRISTIAN UNIVERSITY Articles 9
TELKOM UNIVERSITY Articles 8
KEMRI-CGHR Articles 7
UNIVERSITY OF GONDAR Articles 7
WIDYA MANDALA SURABAYA CATHOLIC Articles 7
UNIVERSITY
COLGATE UNIVERSITY Articles 6
GUANGZHOU MEDICAL UNIVERSITY Articles 6
KHULNA UNIVERSITY Articles 6
BINA NUSANTARA UNIVERSITY Articles 5
Countries' Scientific INDONESIA Frequency 50
Production
USA Frequency 20
BANGLADESH Frequency 14
INDIA Frequency 12
CHINA Frequency 11
ETHIOPIA Frequency 11
RWANDA Frequency 11
CANADA Frequency
KENYA Frequency
ZAMBIA Frequency
214 Trends and Innovations in Stunting Prediction Using Machine Learning: A Bibliometric
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Table 2, titled "Integrated Summary of
Most Relevant Sources, Authors, Affiliations,
and Countries in Stunting Prediction Research
(2019-2024)" provides a comprehensive
overview of key contributors to the field of
stunting prediction using machine learning.
The table highlights that PLOS ONE ranks as
the most significant source with five articles,
followed by notable international conferences
such as the 2024 International Conference on
Data Science and Its Applications (ICODSA
2024) and the International Conference on
Artificial Intelligence and Mechatronics
System (AIMS 2024), which contributed three
and two articles, respectively. Other important
sources include specialized journals like
Children, BMC Medical Informatics and
Decision Making, and BMC Nutrition,
alongside prominent conference proceedings
such as the AIP Conference Proceedings and
the 2022 IEEE Delhi Section Conference
(DELCON 2022). In terms of authors,
Gunawan PH, Indwiarti, Kabano IH, and
Usman M emerged as the most productive
researchers, each contributing two articles.
Among them, Usman M had the highest

fractionalized contribution (0.70), reflecting a
leading role in their collaborative works.
Affiliations from across the globe are well-
represented, with the University of Rwanda
leading with 10 articles, followed closely by
Satya Wacana Christian University (9 articles)
and Telkom University (8 articles). Other
institutions like the Kenya Medical Research
Institute-Center for Global Health Research
(KEMRI-CGHR), University of Gondar, and
Widya Mandala Surabaya Catholic University
contributed significantly with 7 articles each,
emphasizing the pivotal role of institutions
from developing regions. Furthermore, the
table underscores the geographical distribution
of research efforts, with Indonesia dominating
the field with 50 publications, followed by the
USA (20 articles) and other developing
countries such as Bangladesh (14), India (12),
China, Ethiopia, and Rwanda (each 11 articles).
This global pattern reflects the critical focus on
stunting as a public health issue, particularly in
developing nations, complemented by the
involvement of developed countries leveraging
technology-based approaches to address this
challenge.

Table 3. Trend Topics

Term Frequency Year (Q1) Year (Median) Year (Q3)
wasting syndrome 7 2021 2021 2022
bangladesh 6 2021 2021 2023
malnutrition 24 2022 2022 2024
underweight 10 2021 2022 2024
prevalence 8 2022 2022 2024
machine learning 38 2022 2023 2024
female 25 2022 2023 2024
child 22 2022 2023 2024
male 21 2022 2024 2024
algorithm 12 2023 2024 2024

Table 3, "Trend Topics,” shows the
keywords frequently appearing in research on
stunting prediction using machine learning
from 2019 to 2024, along with the temporal
distribution of their usage. The term "machine

learning” has the highest frequency (38) and
became dominant from 2022 to 2024, reflecting
the relevance of this technology in the health
field. Keywords such as “female” (25), “child"
(22), and "male"” (21) indicate a focus on key
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demographic groups. Health condition-related
themes such as "malnutrition” (24),
"underweight" (10), and "wasting syndrome™
(7) also appear consistently, showing the close
connection between stunting and other
malnutrition factors. Additionally, technical
terms like "algorithm" (12) became more
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development of methodological approaches.
Overall, these trends reflect the evolving focus
of research, from identifying issues to applying
advanced technology for predictive solutions.
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Figure 1. Co-Occurrence Network

Figure 1, "Co-occurrence Network,"
shows the relationships between keywords that
frequently appear together in research on
stunting prediction using machine learning. All
keywords are grouped into one cluster,
indicating a focused topic with strong
interconnections. The term "human” has the
highest betweenness value (38.368), reflecting
its crucial role in connecting key concepts in the
research. Other keywords such as "female"
(33.372), "male™ (29.272), and "“child" (26.03)
also have significant betweenness values,
indicating their relevance in discussing aspects
of the research target population. The closeness
of all keywords ranges from 0.018 to 0.019,

reflecting a uniform level of interconnectedness
within the network. The highest PageRank
value is held by "human" (0.045), followed by
"female™ (0.042) and "male™ (0.04), which
highlights the importance of these terms within
the overall network structure. Overall, this
analysis illustrates that the research is highly
focused on the human population, especially
children, with particular attention to gender and
nutrition.

Figure 2, "Thematic Map," illustrates the
main topics of research, focusing on cohort
analysis, which is the core of cluster 1. Terms
such as “cohort analysis,” “childhood,"
"economic aspect,” and "follow up™ have high
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betweenness centrality, with "cohort analysis™
achieving the highest value (241.108). This
indicates the key role of this topic in connecting
various concepts in stunting-related research.
Other terms like "short stature” (96.619) and
"outcome assessment” (90.336) also show
significant relevance in this analysis. All terms
within the cluster have uniform closeness
values (0.002), reflecting tight interconnections
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within the cluster. The highest PageRank value
is found for "cohort analysis” (0.005),
emphasizing its position as the central topic.
Overall, this analysis highlights cohort-based
approaches as the central theme in the research,
focusing on health, socioeconomic factors, and
outcome  measurements  relevant  for
understanding stunting.
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Figure 3. Three Field Plot

Figure 3, "The Three Field Plot," illustrates
the intricate relationships among authors,
institutions, and research topics in the field of
stunting prediction using machine learning.
This visualization provides a comprehensive
view of how these elements interact to shape
the research landscape. The horizontal axis
showcases the most productive authors, such as
Gunawan PH and Indwiarti, while the vertical
axis highlights the institutions significantly
contributing to the field, including the
University of Rwanda and Satya Wacana
Christian  University. The third column
emphasizes the most frequently occurring
research topics or keywords, such as
"malnutrition,” "machine learning,” and
"childhood,” which define the primary focus

areas of the studies. The plot reveals
collaboration patterns where the proximity of
authors to institutions reflects their level of
interaction in publishing research, and the
prominence of specific topics at the top
indicates their centrality in the field. For
instance, authors like Gunawan PH are closely
associated with multiple institutions and
frequently discussed topics, indicating a
strategic role in bridging collaborations and
advancing research. This interconnected view
of authors, institutions, and topics not only
highlights the collaborative networks but also
sheds light on emerging trends and dominant
areas of interest in stunting prediction research,
offering valuable insights into the development
and dissemination of knowledge in this domain.
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Discussion

Descriptive Analysis of Publication Trends in
Research on Stunting Prediction Using
Machine Learning

In this study, a descriptive analysis was
conducted to illustrate the publication trends in
the field of stunting prediction using machine
learning from 2019 to 2024. The findings
indicate a significant increase in the annual
number of publications, with an Annual
Growth Rate of 69.52%. This demonstrates that
the topic of stunting prediction through
machine learning technology is gaining
increasing attention within the scientific
community. The growth reflects the rising
number of researchers focusing on the
application of advanced technology to address
the global issue of stunting, particularly in
developing countries. The increasing focus on
advanced technologies in research is essential
to better identify risk factors and mitigate the
impacts of stunting more effectively.

In addition, the results show that over the
past five years, PLOS ONE has been the journal
with the highest number of publications related
to stunting prediction using machine learning,
with 5 publications. This journal is recognized
as one of the leading multidisciplinary journals
with a significant impact across various
research fields, including health sciences and
technology. Other outlets, such as the 2024
International Conference on Data Science and
its Applications (ICODSA 2024) and Children,
also emerged as highly relevant sources, each
with 3 publications. The utilization of these
diverse sources indicates that research on
stunting prediction using machine learning is
not only published in scientific journals but is
also actively presented at conferences and
scientific forums, reflecting the growing
interest in this topic.

Speaking of authors, data analysis reveals
that authors such as Gunawan PH, Indwiarti,

and Usman M each have two publications
during this period, making significant
contributions to the field. This suggests that
these authors may be key players in advancing
research on stunting prediction using machine
learning. Other authors, while contributing less
frequently, still play a role in enriching insights
into new ways to predict and address stunting.
Authors with greater contributions can be seen
as leaders in this research area, likely
facilitating significant progress in the field.

In terms of affiliations, the analysis found
that institutions such as the University of
Rwanda, Satya Wacana Christian University,
and Telkom University have made a notable
number of publications related to this topic.
These universities have played a pivotal role in
advancing research in the field, whether
through teaching, research, or international
collaborations. These institutions demonstrate a
commitment to addressing the issue of stunting,
which is likely relevant to their geographical
contexts. For example, the University of
Rwanda, with 10 publications, reflects its
strong engagement in public health research,
particularly in the context of developing
countries facing high stunting rates.

The country most actively publishing
research on stunting prediction using machine
learning is Indonesia, with 50 publications,
reflecting the high level of attention to the
stunting issue in the country. This research
focus may be influenced by the fact that
Indonesia is one of the countries with the
highest stunting rates globally, prompting
extensive studies aimed at finding solutions to
the problem. Other countries, such as the USA,
Bangladesh, and India, also demonstrate
significant contributions, with 20, 14, and 12
publications, respectively, highlighting the
presence of international collaboration in this
research area. This supports the notion that
stunting is a global challenge requiring cross-
country cooperation.
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The findings of this study indicate a strong
trend in the use of machine learning for
predicting stunting, with techniques such as
algorithms and predictive analysis being
increasingly applied. This also demonstrates
that the field is advancing, with various
disciplines collaborating to identify stunting
risk factors more accurately and efficiently.
The application of machine learning in
healthcare, particularly in stunting prediction,
represents a significant step forward, enabling
earlier identification of children at risk of
stunting®. This research shows that by utilizing
more complex health and socioeconomic data,
machine learning can provide deeper insights
and more effective solutions to reduce the
prevalence of stunting in the future.

Science Mapping in Research on Stunting
Prediction Using Machine Learning

In the first part of the science mapping analysis,
Trend Topics highlight significant
developments in topics related to stunting
prediction using machine learning. One of the
most  frequently appearing topics s
malnutrition, with an occurrence frequency of
24, indicating that poor nutrition remains a
primary focus in stunting research. This
frequency has further increased between 2022
and 2024, reflecting a growing global
awareness of the nutritional challenges
associated with stunting. In this context,
malnutrition is often identified as a key
determinant in stunting studies, particularly in
the realm of data-driven predictive
technology®. Similarly, related topics such as
underweight, prevalence, and wasting
syndrome have seen increased discussion since
2021. This rise can be attributed to a heightened
focus on leveraging new technologies to
address stunting issues effectively.

Moreover, the Co-occurrence Network
analysis provides significant insights into the

relationships between frequently appearing
keywords in related publications. In this
context, keywords such as female, male, child,
and human highlight that stunting affects
highly specific groups, particularly children
and differences across genders. The close
connections among these keywords indicate
that gender differences and age groups are
crucial factors to consider in stunting prediction
models. Research by Usman M and
Kopczewska K. (2022) demonstrates that
gender and age group differences can influence
the prevalence of stunting’, which is also
reflected in this data. On the other hand,
keywords such as algorithm and machine
learning underscore that advanced
technologies, particularly machine learning-
based algorithms, are integral to modeling and
prediction efforts.

The Thematic Map reinforces this
understanding by identifying the relationships
between the main themes emerging in this
research. Keywords such as cohort analysis,
childhood, and economic aspect appear in
clusters related to long-term analyses focusing
on factors influencing stunting. Cohort analysis
is crucial as it provides insights into the impact
of  socioeconomic  factors on  child
development, including stunting, over time.
Research by Nur AF et al. (2023) supports the
idea that economic factors, such as poverty and
inequality, significantly contribute to the
prevalence of stunting in children®. This is
reflected in the frequent co-occurrence of
topics like poverty and economic aspect with
keywords such as childhood.

The Three-Field Plot provides a deeper
visual analysis of the relationships between
keywords, authors, and affiliations®’. This plot
reveals strong collaboration among authors
from various institutions, highlighting the
importance of teamwork in developing
solutions to the issue of stunting. The
involvement of affiliations from multiple
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countries, such as Indonesia, Ethiopia, and
Rwanda, demonstrates that this research is
global in nature and engages international
actors in efforts to address stunting. Authors
from these institutions, such as the University
of Rwanda and Satya Wacana Christian
University, have made significant contributions
to the discourse on stunting, reflecting their
commitment to tackling the issue both locally
and globally.

In the aspect of the Collaboration Network,
the research findings show close collaboration
between high-connectivity authors such as
Gunawan PH, Indwiarti, and Usman M, who
focus on topics like malnutrition and machine
learning. This collaboration has led to the
development of increasingly = complex
prediction models for stunting, utilizing
machine learning techniques that have the
potential to improve prediction accuracy.
Research by Fu et al. (2022) demonstrates that
international collaboration can enhance the
quality and innovation in research, which is
clearly evident in this collaboration network.
These authors, despite coming from diverse
backgrounds, play a crucial role in developing
methodologies that are more effective in
identifying and addressing stunting.

Finally, the overall results of the Science
Mapping illustrate how advanced technologies,
particularly machine learning, are increasingly
being applied to address the issue of stunting.
The rising trend of topics, collaboration among
authors, and involvement of various countries
in this research indicate that stunting has
become a highly relevant issue worldwide. This
research aligns with the findings mentioned by
Pratama et al. (2024) and Kirk et al. (2022),
who stated that by using larger datasets and
algorithm-based models, stunting prediction
and prevention can be carried out more
accurately and efficiently3®4°. Therefore, this
science  mapping  provides a  better
understanding of how this research is evolving

and how new machine learning techniques play
a role in reducing the global prevalence of
stunting.

Conclusion

This study provides deep insights into the
trends and developments in research related to
stunting using machine learning-based
predictive techniques. The analysis results
show that topics related to malnutrition,
childhood, and machine learning have seen a
significant increase in scholarly publications
from 2021 to 2024, reflecting a greater focus on
the challenges of malnutrition and the
application of advanced technologies to address
this issue. It was also found that there is close
collaboration among authors from various
countries, with affiliations involving leading
institutions from Indonesia, Rwanda, and
Ethiopia, indicating that research on stunting is
global and involves cross-country collaborative
efforts. The results from the Co- occurrence
Network and Thematic Map emphasize that
socioeconomic  factors and data-driven
approaches are crucial in stunting analysis, with
attention to gender and age group differences as
key variables in prediction.

Although this study provides important
insights into the use of machine learning in
stunting prediction, there are still several gaps
that need to be explored further. Future
research could focus on developing more
specific predictive models that take into
account local characteristics and
socioeconomic factors that differ across
countries.  Additionally, more intensive
collaboration between countries with high
stunting prevalence, such as Indonesia,
Bangladesh, and Ethiopia, as well as the health
and public policy sectors, is needed to create a
shared data platform that can improve the
accuracy of predictive models.
Interdisciplinary studies involving social
sciences, public health, and technology are also
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important to produce holistic solutions that are
not only medically based but also include
sustainable social and economic policies.

Acknowledgment

The authors acknowledge the Scopus database
as the main source of bibliographic data used in
this bibliometric analysis, as well as the
supporting  software  tools, including
VOSviewer, OpenRefine, Biblioshiny/
RStudio, and Microsoft Excel, which assisted
in data cleaning, visualization, and analysis.
Appreciation is also extended to colleagues and
all parties who provided constructive input,
discussion, and technical support throughout
the research process, enabling this study on
trends and innovations in stunting prediction
using machine learning to be completed
successfully.

References

1. Munyemana J, Kabano IH, Uzayisenga B,
Cyamweshi AR, Ndagijimana E, Kubana
E. The role of national nutrition programs
on stunting reduction in Rwanda using
machine learning classifiers: a
retrospective  study. BMC  Nutr.
2024;10(1):98. doi:10.1186/s40795- 024-
00903-4

2. Yigezu M, Oumer A, Damtew B, et al. The
dual burden of malnutrition and its
associated factors among mother-child
pairs at the household level in Ethiopia: An
urgent public health issue demanding
sector-wide collaboration. Raza S, ed.
PLoS ONE. 2024;19(11):e0307175.
doi:10.1371/journal.pone.0307175

3. Razakamanana MV, Rakotonirainy M,
Ramiandrisoa TO. Nutrition policy or
price stabilisation policy: which policy is
more effective for nutrition outcomes?
BMC Nutr. 2024;10(1):72.
doi:10.1186/s40795-024-00882-6

4. Garcia-Martinez J, Salto R, Giron MD, et
al. Supplementation with a Whey Protein
Concentrate Enriched in Bovine Milk
Exosomes Improves Longitudinal Growth
and Supports Bone Health During Catch-
Up Growth in Rats. Nutrients.
2024;16(22):3814.
d0i:10.3390/nu16223814

5. Gwelo NB, Sumankuuro J, Akintola O,
Brieger WR. Factors associated with
underweight, overweight, stunting and
wasting among primary school-going
children participating in a school health
initiative in South Africa. BMC Nutr.
2023;9(1):119. doi:10.1186/s40795- 023-
00778-x

6. Thahir AIA, Li M, Holmes A, Gordon A.
Exploring  Factors Associated with
Stunting in 6-Month-Old Children: A
Population-Based Cohort Study in
Sulawesi, Indonesia. Nutrients.
2023;15(15):3420.
d0i:10.3390/nu15153420

7. Usman M, Kopczewska K. Spatial and
Machine Learning Approach to Model
Childhood Stunting in Pakistan: Role of
Socio-Economic  and  Environmental
Factors. IJERPH. 2022;19(17):10967.
d0i:10.3390/ijerph191710967

8. Rahman SMJ, Ahmed NAMF, Abedin
MdM, et al. Investigate the risk factors of
stunting, wasting, and underweight among
under-five Bangladeshi children and its
prediction based on machine learning
approach. Goli S, ed. PLoS ONE.
2021;16(6):e0253172.
doi:10.1371/journal.pone.0253172

9. Toma TM, Andargie KT, Alula RA,
Kebede BM, Gujo MM. Factors associated
with wasting and stunting among children
aged 06-59 months in South Ari District,
Southern Ethiopia: a community-based

222 Trends and Innovations in Stunting Prediction Using Machine Learning: A Bibliometric
Analysis of Scopus Literature (2019-2024). DOI : 10.22487/ht].v12i2.1864


https://jurnal.fk.untad.ac.id/index.php/htj/article/view/1864

Healthy Tadulako Journal 12 (2) (2026) : 210 - 225. P-ISSN: 2407-8441, E-ISSN: 2502-0709

10.

cross-sectional
2023;9(1):34.
00683-3

Tamir TT, Gezhegn SA, Dagnew DT,
Mekonenne AT, Aweke GT, Lakew AM.
Prevalence of childhood stunting and
determinants in low and lower-middle
income African countries: Evidence from
standard demographic and health survey.

study. BMC  Nutr.
doi:10.1186/s40795-023-

16.

Health and Social Care. 2021;46(4):425-
442. doi:10.1080/17538157.2021.1904938

Dewi YS, Hastuti S, Fatekurohman M.
Analysis of stunting in East Java,
Indonesia using random forest and
geographically weighted random forest
regression. Braz J Biom. 2024;42(3):213-
224. doi:10.28951/bjb.v42i3.679

17. Shen H, Zhao H, Jiang Y. Machine
Kundu S, ed. — O Learning Algorithms for Predicting
20_24;19(4):‘3_0302212' Stunting among Under-Five Children in
doi:10.1371/journal.pone.0302212 Papua New U Children.
11. Tafasa SM, Tura MR, Mulu E, Begna Z. 2023;10(10):1638.
Undernutrition and its associated factors doi:10.3390/children10101638
among school adolescent girls in Abuna 18. Qasrawi R, Sgahir S, Nemer M, et al.
Gindeberet district, Central Ethiopia: a Machine  Learning  Approach  for
cross-sectional st_udy. SNE TR Predicting the Impact of Food Insecurity
2022;8(1):87.  doi:10.1186/540795-022- on Nutrient Consumption and Malnutrition
Yeadie in Children Aged 6 Months to 5 Years.
12. Anku EK, Duah HO. Predicting and Children. 2024;11(7):810.
identifying  factors associated  with d0i:10.3390/children11070810
undernutrition among children under five 19. Asebe HA, Seifu BL, Mare KU, et al. The
years. In Ghana using machine learning magnitude of stunting and its determinants
algorithms. Ahammed B, ed. PLoS ONE. among late adolescent girls in East Africa:
20_24;19(2):e_0296625. Multilevel binary logistics regression
doi:10.1371/journal.pone.0296625 analysis. Kumar P, ed. PLoS ONE.
13. Mambang M, Marleny FD, Zulfadhilah M. 2024;19(5):e0298062.
Prediction of linear model on stunting doi:10.1371/journal.pone.0298062
prevalence ~ with  machine  leaming 20. Islam MdM, Kibria NMdSJ, Kumar S, Roy
approach. Bulletin EEI. 2023;12(1):483- DC, Karim MdR. Prediction of
492.0i10:11591/ee1.v1213.6028 undernutrition and identification of its
14. Chilyabanyama ON, Chilengi R, influencing predictors among under-five
Simuyandi M, et al. Performance of children in Bangladesh using explainable
Machine  Learning  Classifiers in machine learning algorithms. Ahammed B,
Classifying Stunting among Under-Five ed. PLoS ONE. 2024;19(12):e0315393.
Children in Zambia. Children. doi:10.1371/journal.pone.0315393
20_22;9(7):1082_' 21. Zhang X, Usman M, Irshad AUR, Rashid
doi:10.3390/chilaren9071082 M, Khattak A. Investigating Spatial Effects
15. KhanJR, Tomal JH, Raheem E. Model and through Machine Learning and Leveraging
variable selection using machine learning Explainable Al for Child Malnutrition in
methods with applications to childhood Pakistan. 1JGI. 2024,13(9):330.
stunting in Bangladesh. Informatics for doi:10.3390/ijgi13090330
Trends and Innovations in Stunting Prediction Using Machine Learning: A Bibliometric Analysis of 223

Scopus Literature (2019-2024). DOI : 10.22487/htj.v12i2.1864


https://jurnal.fk.untad.ac.id/index.php/htj/article/view/1864

Healthy Tadulako Journal 12 (2) (2026) : 210 - 225. P-ISSN:

2407-8441, E-ISSN: 2502-0709

22.

23.

24,

25.

26.

27.

28.

Nduwayezu G, Kagoyire C, Zhao P, et al.
Spatial Machine Learning for Exploring
the Variability in Low Height-For-Age
From Socioeconomic, Agroecological, and
Climate Features in the Northern Province
of Rwanda. GeoHealth.
2024;8(9):€2024GH001027.

doi:10.1029/2024GH001027

Choudhary P, Padhi BK, Mital AK, et al.
Prevalence of stunting among under-five
children in refugee and internally displaced
communities: a systematic review and
meta-analysis. Front Public Health.
2023;11:1278343.
doi:10.3389/fpubh.2023.1278343

Gurblz M, Gencer G. Global trends and
future directions on carbapenem-resistant

Enterobacteriaceae (CRE) research: A
comprehensive  bibliometric  analysis
(2020-2024). Medicine.

2024:103(49):240783.
doi:10.1097/MD.0000000000040783

Demirci S, Yardibi F. Clinical Neurology
Research Output from Turkey: A
Bibliometric ~ Analysis.  Archives  of
Neuropsychiatry. Published online 2023.
doi:10.29399/npa.28462

Ridwana RR, Kamal M, Arjasakusuma S,
Sugandi D, Sakti AD. Bibliometric
Computation Mapping Analysis  of
Publication Machine and Deep Learning
for Food Crops Mapping using
VOSviewer. J Adv Res Appl Sci Eng Tech.
2024,;50(2):42-59.
doi:10.37934/araset.50.2.4259

Matorevhu A. Bibliometrics: Application
Opportunities and Limitations. In: José De

Oliveira O, ed. Bibliometrics - An
Essential Methodological Tool for
Research Projects. IntechOpen; 2024.

doi:10.5772/intechopen.1005292

Al-Jamimi HA, BinMakhashen GM,

29.

30.

31.

32.

38

34.

8,

Bornmann L. Use of bibliometrics for
research evaluation in emerging markets
economies: a review and discussion of
bibliometric indicators. Scientometrics.
2022;127(10):5879-5930.
d0i:10.1007/s11192-022-04490-8

Passas I. Bibliometric Analysis: The Main
Steps. Encyclopedia. 2024;4(2):1014-
1025. doi:10.3390/encyclopediad020065

Oztiirk O, Kocaman R, Kanbach DK. How
to design Dbibliometric research: an
overview and a framework proposal. Rev
Manag Sci. 2024;18(11):3333-3361.
d0i:10.1007/s11846- 024-00738-0

Miller M, Vielfaure N. OpenRefine: An

Approachable Open Tool to Clean
Research Data. ACMLA  Bulletin.
2022;(170).

doi:10.15353/acmla.n170.4873

Kusumasari TF, Fitria. Data profiling for
data  quality  improvement  with
OpenRefine. In: 2016 International

Conference on Information Technology
Systems and Innovation (ICITSI). IEEE;
2016:1-6.
doi:10.1109/ICITSI.2016.7858197

Arifuddin A, Zuchdi D, Rosana D, et al.
Strengthening of early children’s character
education stunting children in Indonesia.
Journal of Education and Health
Promotion. 2023;12(1).
doi:10.4103/jehp.jehp_1857 22

Arifuddin H, Wahyuni RD, Arifuddin H,
Nur AF, Arifuddin A. Validity, reliability,
and factor analysis of organoleptic tests of
Dangke Deppamil as an alternative
treatment of nutrition problems in pregnant
women in Indonesia. Journal of Education
and Health Promotion. 2024;13(1).
doi:10.4103/jehp.jehp_156_23

Munyemana J, Kabano IH, Uzayisenga B,

224

Trends and Innovations in Stunting Prediction Using Machine Learning: A Bibliometric
Analysis of Scopus Literature (2019-2024). DOI : 10.22487/ht].v12i2.1864


https://jurnal.fk.untad.ac.id/index.php/htj/article/view/1864

Healthy Tadulako Journal 12 (2) (2026) : 210 -

225. P-ISSN: 2407-8441, E-ISSN: 2502-0709

Cyamweshi AR, Ndagijimana E, 38.
Emmanuel K. The role of national nutrition
programs on stunting reduction among
under-two years’ children in Rwanda using
machine learning classifiers. Author’s list.
Published online May 31, 2024.
doi:10.21203/rs.3.rs-4406427/v1

36. Nur AF, Suriati, Nur MJ, et al. The village
government’s communication model: A
promotion strategy for stunting prevention
in Indonesia. Public Health of Indonesia.
2023;9(4):186-196.
doi:10.36685/phi.v9i4.719

37. Nuryana Z, XuW, Lu S, Tasir Z, Suyadi S.
Mapping global research on shadow
education: Trends and future agenda.
IJERE. 2023;12(2):1105.
doi:10.11591/ijere.v12i2.24667

39.

40.

Fu X, Fu X (Maggie), Ghauri P, Hou J.
International collaboration and innovation:
Evidence from a leading Chinese
multinational enterprise. Journal of World
Business. 2022;57(4):101329.
d0i:10.1016/j.jwb.2022.101329

Pratama MohAE, Hendra S, Ngemba HR,
Nur R, Azhar R, Laila R. Comparison of
Machine  Learning  Algorithms  for
Predicting  Stunting  Prevalence in
Indonesia. SISFOKOM. 2024;13(2):200-
209. doi:10.32736/sisfokom.v13i2.2097

Kirk D, Kok E, Tufano M, Tekinerdogan
B, Feskens EJM, Camps G. Machine
Learning in Nutrition Research. Advances
in  Nutrition.  2022;13(6):2573-2589.
doi:10.1093/advances/nmac103

Confl of Interest State
The &

Copyright and Lic
® H

Trends and Innovations in Stunting Prediction Using Machine Learning: A Bibliometric Analysis of 225

Scopus Literature (2019-2024). DOI : 10.22487/htj.v12i2.1864


https://jurnal.fk.untad.ac.id/index.php/htj/article/view/1864

