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ABSTRACT

The use of artificial intelligence to solve surfaces in thalassemia disease has been the focus of

popular research in the last decade. However, there are no scientific reports that provide a
systematic overview of this scientific field. We used bibliometric approaches to identify and
analyze academic literature on the use of artificial intelligence in thalassemia disease issues and
explore emerging research trends, joint writer networks, institutions, countries, and journals. The
results of this analysis also obtained information that the issues of sensitivity and specificity,

diagnostic accuracy in computer science have the potential to acquire novelty.
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production of hemoglobin, the protein in
INTRODUCTION red blood cells that carries oxygen [2].

Genetic problems can cause blood Thalassemia can be mild, moderate, or

disorders such as Leukemia and severe, and can cause anemia, heart

Thalassemia [1]. Thalassemia is a group of problems, and other health problems [3].

inherited blood disorders that affect the Iron deficiency and other severe anemias

can be brought on by Thalassemia. This
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may result in a reduction in the volume of
red blood cells [4]. This study focuses on
exploring research trends related to
Artificial Intelligence (Al) in the treatment
of Thalassemia. Al is a fast-evolving field
that has the potential to revolutionize
[5] and

Thalassemia [6]. Systems that leverage Al

diagnosis prevention  of
can be used to analyze large amounts of
data [7], identify patterns [8], and make
predictions. This can help doctors diagnose
Thalassemia earlier and more accurately

and develop more effective treatments.

Bibliometric analysis has become an
important tool in understanding research
trends and scientific developments in
various fields [9,10].

bibliometric analysis was used to explore

In this study,

and analyze research related to a particular

topic, namely Al in the context of
Thalassemia. Bibliometric analysis was
performed using the Scopus database. The
keywords "Artificial Intelligence” and
"Thalassemia” are used to find relevant
articles. Search results are limited to
articles published in English until 2023.
PubMed is the best database in medical
science [11]. However, the analytical
viewpoint of the PubMed database is more
difficult than that of the Scopus database

[9]. Artificial intelligence is a branch of
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computer science and this field is
quantitatively more numerous in the
Scopus database even though compared to
the Web of Science database [10].
Therefore, we use the Scopus database in
this study. Bibliometric analysis reveals
that the number of published articles on Al
in the diagnosis and prevention of
Thalassemia has steadily increased over the
last decade. Most of these articles are
published in high-impact journals. The
most active research countries in this field
Italy. The

bibliometric analysis also identified a

are Thailand, China and

number of research gaps in this area
[11,12]. For example, therefore it is very
necessary to have a Decision Support
System for the detection of Thalassemia at
this time [13]. Further research is also
needed to use Al to develop new treatments
for Thalassemia such as gene therapy
[14,16].

The research gap that can be identified
through this bibliometric analysis is the
need to increase diagnostic accuracy in the
treatment of Thalassemia using Al. In this
regard, research can be focused on
developing more sophisticated algorithms
to diagnose diseases with higher accuracy.
In addition, attention should also be paid to

increasing the sensitivity and specificity of



Syarif et al.

using Al to support the diagnosis and
treatment of Thalassemia. In addition, this
bibliometric analysis also reveals that
machine learning and deep learning are the
methods most widely discussed in research
related to Al in Thalassemia. Therefore, the
novelty of this study lies in the
development of more advanced and
complex learning techniques in the
application of Al in the treatment of

Thalassemia.

By understanding the gaps and
opportunities for updating this research, it
is hoped that further research can fill
existing knowledge gaps and achieve
significant progress in the use of Al for the
treatment of Thalassemia. Thus, this
research is expected to provide a valuable
contribution to the development of science
and progress in efforts to provide better
care for patients suffering from this disease.
The contribution made by this study is to
find the potential need to improve
diagnostic accuracy in the treatment of
Thalassemia using Al so that high
sensitivity and specificity is needed in the
use of Al to support the diagnosis and

treatment of Thalassemia.
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MATERIALS AND METHODS

This study followed the stages according to
the bibliometric analysis. The right
keywords are the key to success in analysis
according to bibliometric studies [17]. The
article data analyzed in this study were
obtained from the Scopus database with the
keywords "Thalassemia™ and ™Artificial
Intelligence™. This research was carried out
in accordance  with  predetermined
systematic steps. The stages of bibliometric

analysis are presented in Figure 1.

Data Extraction

Data extraction refers to the process of

systematically collecting relevant
information from various sources, typically
academic publications, and converting it
into a structured format that can be
analyzed [18]. The purpose of data
extraction is to gather the raw information
needed for analysis. This stage requires
careful attention to detail to ensure accurate
and consistent capture of data elements.
Data Extraction in bibliometric analysis is
the process of gathering and extracting
relevant information from the raw data
sources used in the analysis [19,20]. Data
extraction is the first step in the process of
bibliometric analysis and is important to
obtain datasets that are suitable for research

purposes. By performing good data
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extraction,  researchers can  obtain
structured, complete, and relevant datasets
for bibliometric analysis [21,22]. Efficient
data extraction allows researchers to
proceed to the analysis phase with
information that has been collected in a
systematic manner. Combined with good
data preparation, proper data extraction can
provide a solid foundation for gaining
valuable insights and findings through

bibliometric analysis.

Data preparation

Data preparation involves processing and
transforming the raw data obtained from
the extraction stage into a format suitable
for analysis [23]. This includes cleaning the
data to correct errors, standardizing
inconsistent entries, removing duplicates,
and structuring the data in a way that
enables meaningful analysis. Data
preparation aims to ensure that the data is
reliable, consistent, and ready for statistical
or computational analysis. Data preparation
in bibliometric analysis is an important step
to prepare raw data before analysis. The
purpose of compiling data is to simplify
and organize data so that it can be
processed and analyzed more effectively
and efficiently [24]. Data preparation was
carried out by collecting bibliographic data

to be used in the analysis in the BibTeX
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(.bib) file format [25]. The need to ensure
bibliographic data includes information
such as article title, author's name, year of
publication, journal of publication, and
keywords and other important information.
If the bibliographic data does not contain
complete information, it is necessary to

enrich the data.

Analysis configuration

Through the proper configuration of

bibliometric analysis, researchers can
obtain more focused and relevant analysis
results. The selection of methods, units of
analysis, calculation techniques, and other
parameters must be adjusted to the research
objectives and the characteristics of the
data used [26,27]. The proper configuration
reveal trends,

will help patterns and

valuable information in the scientific
literature related to the research topic. In
this study, the type of analysis used was co-
occurrence analysis, with the unit of
analysis involving all relevant keywords,
using the "Full count” calculation method
with a threshold of 4. The number of

keywords selected was 27.

Visualization

Using graphical visualizations makes it
easy to see and understand complex

collaboration networks. Visualization can
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make it easier to identify related clusters
and see research themes emerging from
bibliometric data [17,28]. Visualization can
also make it easier to identify related
clusters and see research themes emerging

from bibliometric data.

Interpretation

It is important to interpret the visualization
results displayed by VOSviewer by
identifying the clusters that are formed and
observing the pattern of relationships
between documents or keywords in these
clusters [29]. Next, pay attention to the
keywords that appear most often or are

most typical in the analysis results.

RESULTS

Articles that have been obtained from the
Scopus database are then identified based
on the field of study. This identification is
very important because it makes it easier to
find out the many fields of study that
discuss research topics with the keywords
"Artificial Intelligence™ and
"Thalassemia”. Research trends regarding
Thalassemia can be seen based on the
number of articles published each year. The
number of papers we have collected in the

last two decades is presented in Figure 2.
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In general, the number of papers related to
these keywords continues to increase every
year. Even though it experienced a decline,
in the following years the number
continued to increase. It is possible that in
the next few years, this issue will still be a

hot topic to discuss.

The number of papers by country
successively, namely China (4), Italy (4),
Thailand (4), undefined (3), Iran (3),
United States (2), Singapore (2), Libyan
Arab Jamahiriya (2 ), Indonesia (2), Viet
Nam (1), United Kingdom (1), Sri Lanka
(1), Spain (1), Qatar (1), Portugal (1),
Lebanese (1), Jordan (1), India (1), greece
(1), Germany (1), france (1), Cote d'lvoire
(1), Canada (1), and Brazil (1). China, ltaly
and Thailand are the countries with the
highest number of studies related to these
keywords. This shows that these countries
have a high interest in developing Al
technology for the diagnosis and treatment
of Thalassemia. The results of this analysis
can also be used to identify countries that
can become partners in research on

artificial intelligence for Thalassemia.

We also get four authors who write the
most according to these keywords. Agwil,
RO from the
Recherche Scientifique, Quebec, Canada,

Institut National de la

together with Shrivastava, DP from Higher
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Abu Dhabi,
United Arab Emirates, have published 2
2010.

Srichairatanakool, S. from Chiang Mai

Colleges of Technology,

papers in Paokanta, P. and
University, Chaing Mai, Thailand, has
published 1 paper in 2013 and 1 paper in
2015. This shows that there are not many
paper authors who consistently discuss this
topic which are published in Scopus

indexed publishers.

Based on the field of study of the article
with  these  keywords,

Computer Science (17), Medicine (14),

respectively

Mathematics (9), Biochemistry, Genetics
and Molecular Biology (7), Engineering
(6), Physics and
Pharmacology,

Astronomy  (3),
Toxicology and
Nursing (1),
Multidisciplinary (1), Materials Science
(1), Health Professions (1),
Sciences (1), and Chemistry (1). The field
of study of Computer Science is the most
Then
followed by Medicine,

Pharmaceuticals (1),

Decision

based on these keywords.
successively
Mathematics and so on. This shows that

there are many authors with a background
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in Computer Science who are interested in
discussing research topics with these

keywords.

VosViewer is a tool that can be used to

discover  research  novelties  using
bibliometric analysis techniques. We use
co-occurrence in this bibliometric analysis.
Co-occurrence refers to the simultaneous
occurrence of two or more keywords or
terms in a particular document or collection
of documents. This concept is used to
identify relationships and patterns of
presence of keywords or terms in scientific
literature. In this bibliometric analysis, co-
occurrence is applied to various elements,
such as keywords, words in the title of the
article, or terms in the abstract. In this
context, co-occurrence can provide insight
into topics or subtopics that frequently
appear together in the scientific literature.
Visualization of the relationship between
keywords processed using the VosViewer

application is presented in Figure 3.
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Figure 1. Stage of bibliometric analysis
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Figure 2. Trend of scopus publication
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Figure 3. Network visualization

Based on the network visualization shown

in Figure 3 with the Kkeywords

"Thalassemia™ and "Artificial
Intelligence™, here we can see a topic that
we can use as a reference in obtaining new
opportunities, namely "diagnostic
accuracy". This topic is worthy of
consideration as a research topic because
it is the furthest node from the two main
keywords [30,31]. Meanwhile, to see
trends in related research topics using the
overlay visualization presented in the

Figure 4.
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The goal of overlay visualization is to help

researchers visually understand the
complex relationships between different
elements in the scientific literature. By
overlaying bibliometric data visualization,
we can identify patterns, trends or
relationships that might not be obvious.
Meanwhile, based on the overlay
visualization, the two topics were hot
issues discussed recently. Meanwhile,
based on the density visualization

presented in Figure 5.
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The density visualization shows the
number of article nodes for each topic. The
more articles there are, the thicker and

clearer the knot will be. On the other hand,
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nodes will fade as the number of articles
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Figure 5. Density visualization

broader research on this topic can make a
significant contribution to the fields of

Thalassemia and Al. With this new

DISCUSSION

Figures 3, 4 and 5 show that the research ) ) )
) ) ) ) potential, further research on diagnostic
topic of diagnostic accuracy is the furthest ) o
) ) accuracy can provide new insights and
node, is a topic that has begun to be ) ) _
] ) ) innovative methods to improve the
discussed recently, and is still rarely ) _
) o o accuracy and effectiveness of Thalassemia
discussed. These findings indicate that ) i o )
] ) diagnosis. This kind of research can help in
there is an unexplored space in the use of ) ] ]
] ) ) improving early detection, more accurate
Al to increase the diagnosis of o
] ) classification, as well as the development
Thalassemia. This suggests that deeper and )
of a personalized approach to the treatment

39
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of Thalassemia. However, it should be
noted that this novelty still has potential
research and

and requires further

development to fully explore its
possibilities. Research involving practical
implementation and validation of a larger
and diverse population of Thalassemia
patient data will be an important step to test
the effectiveness and novelty of the Al
approach in increasing diagnostic accuracy

of Thalassemia problems.

The results of this bibliometric study also
open up opportunities for collaboration
with international authors. International

authors may have more in-depth
knowledge of the latest developments in
Thalassemia research and may have access
to different resources. Collaboration with
them could help expand understanding of
this disease. Thalassemia research often
requires access to patient data and blood or
tissue samples. Collaboration  with
international authors can help gain access
to larger data collections and samples,
which may be difficult to achieve when
working independently. Collaboration with
international authors who have different
backgrounds or expertise in related fields
can open up opportunities for more
comprehensive multidisciplinary research.

This can help explore new aspects of
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Thalassemia and create a more holistic

solution.

CONCLUSION

summarizes the latest

Artificial

This research
advances in Intelligence

technology in  Thalassemia disease
research. In this study, we found that the
emerging trend was “diagnostic accuracy’.
research on

Future the problem of

Thalassemia  based on  Artificial
Intelligence can consider the results of this
bibliometric analysis to obtain more
possible novelties. The most productive
countries in this study were Italy, China and
Thailand. There are four authors of the
most papers in Scopus-indexed publishers,
RO from the

National de la Recherche Scientifique,

namely Agwil, Institut
Quebec, Canada. Shrivastava, DP from
Higher Colleges of Technology, Abu
Dhabi, United Arab Emirates. Paokanta, P.
and Srichairatanakool, S. from Chiang Mai
University, Chaing Mai, Thailand. Our
findings will provide valuable clues
relevant to future research directions on
Thalassemia using Artificial Intelligence

technologies.
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