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Abstract

Introduction: In recent years, the field of artificial intelligence (Al) and medical sciences has faced an increase in scientific
production, which indicates the development of this research field. Therefore, this study was conducted with the aim of
analyzing the process of Iranian researchers' scientific publications in Al for medical sciences by employing text mining
techniques.

Methods: The present work is an applied research and was conducted using text mining techniques, specifically the topic
modeling algorithm. Data was extracted until August 24, 2024, using an appropriate search strategy in the WOS database. In
addition, the Python programming language was used to analyze the textual data.

Results: According to the outcome of topic modeling on 572 data related to the Iranian researchers' scientific publications in Al
for medical sciences, five main topic clusters were obtained, which respectively include "modeling and prediction in medical
systems," "Al," "learning, and training," "diagnosis and modeling in digital medicine," "cancer diagnosis using deep learning,"and
"modeling and classification of medical images."

Conclusion: The focus of Iranian research in the field of Al in medical sciences is more towards applications that are directly
related to the improvement of prediction and modeling of diseases and medical systems. In addition, the trend towards
emerging issues, such as medical education and the use of Al for the development of educational skills, indicates attention to

the wider applications of this technology in improving the quality of education and learning in medical sciences.
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Introduction

Artificial intelligence (Al) is one of the leading new
technologies in both scientific and industrial fields. It
has attracted the attention of many researchers,
particularly in medical sciences. Al is now considered
a transformative technology in healthcare, with strong
potential to change medical practice, research, and
management.!

The use of Al in medical sciences is rapidly growing.
Its unique capabilities include processing big data,
analyzing patterns, and predicting clinical outcomes.
This innovative technology plays an important role in
diagnosing diseases, predicting effective treatments,
and improving healthcare processes.? Since Al includes
machine learning, natural language processing, and
intelligent robots, artificial intelligence-based technologies
provide numerous opportunities for innovation in the
knowledge-based healthcare industry.® For instance, Al

algorithms have shown exceptional capabilities in

analyzing medical images, predicting disease
progression, and supporting clinical decision-making.*

In recent years, significant advances in computing
and data-driven technologies have caused fundamental
changes in research approaches in the field of medical
sciences. The growth in computing power, together
with advances in cloud technologies and the
availability of large biomedical datasets, has created
new opportunities for research. In this environment,
scientists can analyze and interpret medical data using
advanced machine learning algorithms.>® These
developments have caused Al to become one of the
main pillars of research and development in medical
sciences so that researchers employ these technologies
to improve diagnosis accuracy, predict treatment

outcomes, and identify latent patterns in clinical data.”
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In addition, the increasing development of machine
learning and deep learning algorithms, which are
capable of processing and analyzing complex data with
high accuracy, has led medical researchers to consider
using these technologies.®!?

These technologies allow faster and more complex
analyses. They also serve as powerful tools for
discovering new knowledge and improving medical
and healthcare processes.!! The result of this new
approach was a significant increase in scientific
production in the field of Al and medical sciences,
which indicates the growth and expansion of this field
in recent years. This growing trend indicates the
significance and special place that Al will play in the
future shape of medical sciences.!”> Due to the
importance and influence of Al in medical sciences,
Iranian researchers have also become interested in this
field and have made significant efforts to produce
science and present scientific achievements in recent
years. Tran et al. (2019) demonstrated that Iran is in
12th  placeregarding the number of scientific
publications in this field."”* In another investigation,
Guo et al. (2020) indicated that Iran ranks 10th in
terms of scientific production in the field of Al in
healthcare.!* Although there has been an increase in the
scientific publications of Iranian researchers in this
scientific field, text mining analysis and topic
modeling of Iranian researchers' scientific publications
in Al for medical sciences have not been performedso

Table 1. Search Strategy in the WOSCC Database

far. Therefore, the scientific evaluation and analysis of
the publications of Iranian researchers in this field are
considerably important in identifying the trend of the
published topics. This analysis can identify the
strengths and shortcomings of the conducted research
and provide new research fields for future researchers.
Text mining is among the methods used to analyze
publications and scientific productions.'> Text mining
techniques have become increasingly important for the
analysis of scientific publications in medical
sciences.!® As one of the frequently used methods in
textual data analysis, text mining is considered an
appropriate tool for extracting data and latent patterns
in scientific texts. By employing this method, it is
possible to perform a deep analysis of the scientific
content and identify the main research topics and
trends in this field.!"'® Accordingly, the present
research aimed to analyze the Iranian researchers'
scientific publications in Al for medical sciences
indexed in the WOS database using text mining and
topic modeling techniques.

Materials and Methods

The present study is an applied research, which was
conducted using text mining techniques. Data was
extracted using an appropriate search strategy (Table 1)
and advanced search in the WOSCC database. The
searches were conducted without time limit and
continued until August 24, 2024.

Number of

No. Search Strategy Retrieved Data
#1 Al (Topic) or Artificial Intelligence (Topic) or Computational Intelligence (Topic) or Machine

Intelligence (Topic) or Computer Reasoning (Topic) or Computer Vision System* (Topic) or Knowledge 493,755

Acquisition (Topic) or Knowledge Representation* (Topic)

#2 medic* (Topic) 3,111,029
#3 #1 AND #2 41,352
#4 Results were limited to scientific productions in Iran 572

The text mining methods and Latent Dirichlet
Allocation (LDA) topic modeling algorithm were
applied using Python programming language to
analyze textual data. The steps of text mining were as
follows:

Data Gathering

The data employed in this study was imported from a
CSV file. The Title, Abstract, and Keywords columns
were combined for each article to provide a text data

set for analysis.

Text Pre-Processing

The pre-processing of the texts included various
steps, such as removing punctuation and numbers,
deleting special and stop words, and lemmatizing the
words. Therefore, noise removal and data preparation
before running the algorithms have a direct impact on
the quality of topic clustering. They also help reveal
the hidden information in scientific texts with greater
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clarity." Accordingly, these steps were performed to
improve data quality and reduce textual noise.

Development of a Document-Term Matrix

After preprocessing, a document-term matrix was
created. This matrix displayed the number of
repetitions of each word in each document. Then, the
co-word network was visualized before the
implementation of the LDA algorithm to examine the
relationships between words.

Topic Modeling Using LDA

GridSearchCV was used to find the best LDA model
and the optimal number of topic clusters. After the
selection of the desired number of topic clusters, the
authors prepared the LDA modeling algorithm on the
extracted scientific production data, including title,
abstract, and keywords. Afterwards, important words
and the documents related to each cluster were
extracted, and the clusters were labeled based on these

words.
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LDA is one of the most widely used algorithms in
topic modeling, designed to uncover hidden patterns in
texts. LDA is based on the assumption that each
document is a mixture of several latent topics, and each
topic is represented as a set of words with a specific
probability distribution. In other words, documents are
composed of topics with varying weights, and topics
are defined by the likelihood of word occurrences.
Accordingly, a document is assigned to the topic for
t 20,21

which it has the highest weight.
Visualization of the Outcomes
The results of the LDA model were graphically

illustrated to facilitate the presentation of each cluster's
topics.

Results
According to the search conducted in the WOSCC

database, 572 items were extracted. Figure 1 indicates
the word cloud of Iranian researchers' scientific
publications in Al for medical sciences.
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Figure 1. Word cloud of Iranian Researchers' Scientific Publications in Al for Medical Sciences.
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Table 1. Results Obtained from Topic Modeling of Iranian Researchers' Scientific Publications in Al for Medical Sciences
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Figure 1 indicates that the words "ai, machine learning,

diagnosis, datamining, and cancer" were the most
frequently used words in the scientific productions of
Iranian researchers in the field of Al

According to the results of the implementation ofthe
LDA algorithm on the data, five main topic clusters
were obtained for the Iranian researchers' scientific
publications in Al for medical sciences. Table 1
presents the most important words of each topic cluster
along with its word cloud.

According to Table 1, the following labels were
selected for each of the topic clusters.

Topic 0: "Modeling and classification of medical
images."

Topic 1: "Diagnosis and modeling in digital medicine."

Topic 2: "Cancer diagnosis using deep learning."
Topic 3: "Modeling and prediction in medical systems."
Topic 4: "Al, learning, and training."

Figure 2 indicates the percentages of Iranian
researchers' scientific publications in Al for medical
sciencesin each of the topic clusters.

Figure 2 indicates that the highest percentage (33%)
of Iranian researchers' scientific publications in Al for
medical sciences was in Topic Cluster 3, entitled
"modeling and prediction in medical systems," and the
lowest percentage (8.6%) was in the Topic Cluster
lentitled "modeling and classification of medical
images."

Figure 3 indicates the annual trend of topic clusters of
Iranian researchers' scientific publications in Al for
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Figure 3. Annual Trend of Topic Clusters of Iranian Researchers' Scientific Publications in Al for Medical Sciences.

medical sciences.

Figure 3 indicates that Topic Cluster 0, entitled
"modeling and classification of medical images," has
been published since 2002, although the annual
publication rate has been low. In addition, Topic
Cluster 3, entitled "modeling and prediction in medical
systems," has allocated a high publication rate in recent
years. After that, Topic Cluster 1, entitled "diagnosis
and modeling in digital medicine," and Topic Cluster
4, entitled "Al, learning, and training," have recently

involved the majority of publications.

Discussion

The present study examined the publication patterns
and trends of Iranian researchers' scientific publications
in Al for medical sciences. Al, as one of the advanced
technologies in medicine, plays a fundamental role in
improving the quality of diagnosis, treatment, and
management of diseases.”” Due to the increasing
complexity of medical data and a need for precise and
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rapid analyses of them, the use of Al and machine
learning tools has been considered an efficient
solution.?

The results of this study reveal the significant focus
of Iranian researchers on various applications of Al,
including disease diagnosis, prediction of clinical
outcomes, and extraction of knowledge from medical
data. In this regard, some topics, including "machine
learning"” and "data mining," are employed as
prominent methods in analyzing complex medical data
and discovering new relevant patterns. In addition, the
widespread use of "diagnosis" depicts that Iranian
researchers have made many efforts to develop
algorithms and diagnostic tools based on Al, which can
lead to an increase in precision and speed in the
diagnosis of disorders. Moreover, a focus on "Cancer"
indicates that researchers are actively working on new
solutions based on Al to manage and treat related
conditions. In this regard, the literature emphasizes that
applications related to Al and machine learning in
cancer detection and treatment potentially provide
therapeutic support for faster planning of a new
treatment for each patient** Musa et al. (2022)
revealed that the number of studies related to the use of
Al and machine learning in cancer-related applications
is progressing and expanding.?

The results of the LDA analysis on the Iranian
researchers' scientific publications in Al for medical
sciences indicate the existence of five main topic
clusters. These clusters have separately dealt with
various topics related to the applications of Al in
medicine. The first cluster, "modeling and classification
of medical images," deals with the application of
machine learning algorithms and artificial neural
networks for the analysis and segmentation of medical
images, especially in cancer diagnosis. The second
cluster, "diagnosis and modeling in digital medicine",
focuses on improving the precision of disease
diagnosis using Al models in medical data. The third
cluster, "cancer diagnosis using deep learning,"
emphasizes the use of deep learning techniques to
analyze medical images and improve the accuracy of
cancer diagnosis, especially breast cancer. The fourth
cluster, "modeling and prediction in medical systems,"
is dedicated to the application of data mining and
machine learning in predicting diseases and improving
the performance of medical systems, especially during
the COVID-19 pandemic. Finally, the fifth cluster,

"Al, learning, and training," examines the effects of Al
in medical education and improving the skills of
medical students and the impacts of the COVID-19
pandemic on this process. These outcomes reveal the
main applications of Al in medical sciences as well as
the interests and expertise of Iranian researchers in this
field. In this regard, modeling and classification of
medical images is the core of numerous medical image
analysis/processing systems. Indeed, this topic defines
the required processes, such as coding, compression,
contrast enhancement, noise removal, feature
extraction, classification, etc., for a medical image.? In
addition, the topics related to diagnosis and machine
learning are of great significance in the field of Al in
medical sciences. In this context, machine learning has
emerged as a powerful tool in cancer diagnosis, which
provides a significant improvement in the accuracy and
efficiency of diagnostic processes. Various machine
learning techniques, including K-nearest neighbors,
convolutional neural networks (CNNs), and support
vector machines (SVMs), are employed to analyze
medical images, molecular data, and clinical data to
identify and classify cancer.?”8

Moreover, the focus of scientific production topics on
high-risk diseases indicates the attempt to use Al
technologies for early diagnosis and management of
disease conditions, which has also been discussed in
the literature.”* In breast cancer diagnosis, machine
learning algorithms have provided great hopes for early
detection, high diagnostic accuracy, and planning in
the field of personalized medicine. These tools can
process large volumes of clinical, genomic, and
imaging data to improve diagnostic accuracy and assist
in treatment decisions.’! Moreover, in lung cancer
screening, Al-based systems have been developed to
analyze CT scans, which can reduce the workload of
physicians and reduce the percentage of missed
diagnoses.*

The distribution of scientific production based on
topic clusters indicates a significant focus on
"modeling and prediction in medical systems," which
accounts for the largest rate of the whole scientific
productions of Iranian researchers in the field of Al in
medical sciences. This highest rate of production
among the clusters reveals the growing significance of
Al in predicting and modeling diseases and medical
systems.

The annual trend of the topics related to Iranian
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researchers' scientific publications in Al for medical
sciences shows important developments in various
fields of research. In particular, "modeling and
prediction in medical systems" has experienced a
significant increase in publications in recent years,
which may be attributed to the increasing applications
and need for predictive models in the face of emerging
health challenges, including the COVID-19 pandemic.
While the "modeling and classification of medical
images" and "diagnosis and modeling in digital
medicine" have received less attention in recent years,
the need to improve the accuracy and application of Al
models in these fields is still evident. Previous findings
have also indicated that after the COVID-19 pandemic,
the use of digital technologies and Al in healthcare
increased significantly. The most important applications
have been in predicting disease outbreaks, rapid
diagnosis through medical image analysis, and the
development of drugs and vaccines.>*

These findings are consistent with the results of this
study, which highlight the growing attention to the
field of "modeling and prediction in medical systems."
This alignment shows that the global COVID-19 crisis
acted as a catalyst, further revealing the undeniable
role of Al in strengthening health systems’ responses
to crises and the pressing need for robust predictive
models.

The implications of these findings suggest that
Iranian researchers are contributing significantly to
the global advancement of Al in medical sciences,
particularly in predictive modeling and cancer
diagnostics. The focus on predictive models could have
transformative effects on healthcare delivery in Iran,
enabling earlier interventions, optimizing resource
allocation, and improving patient outcomes. For
instance, Al-driven predictive models could assist in
forecasting disease outbreaks or identifying at-risk
populations, which is particularly critical in resource-
constrained settings. However, the relative decline in
focus on medical image analysis and digital medicine
suggests a need to balance research efforts to maintain
progress across all Al applications in healthcare.

Based on the findings, future research in Iran should
focus on three specific areas: (1) expanding Al
applications in preventive medicine and population
health, (2) strengthening international research networks
to increase global visibility and impact, and (3)
developing ethical and regulatory frameworks to guide

the safe adoption of Al in medical practice.

Conclusion

The results of the present study indicate that the focus
of Iranian research in the field of Al in medical
sciences is more inclined towards applications that are
directly related to the improvement of prediction and
modeling of diseases and medical systems. These
outcomes show the expertise of Iranian researchers in
the related domains. In addition, the trend towards
emerging issues, such as medical education and the use
of Al for the development of educational skills,
presents attention to the broader applications of this
technology in improving the quality of education and
learning in medical sciences.

Furthermore, the results of the present investigation
can help determine research priorities and identify
areas that need more focus on the field of Al in
medical sciences. In particular, the need to pay more
attention to areas with low percentages of scientific
production in these fields can lead to the improvement
of the research situation and the development of new
applications of Al in medicine.
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