[ L~ . ] - 9 GENERAL SCIENCE GROUP
GIVIINRESEARCH  Focteingon floiooy eciene - (ol @y o it
. 77 Physical Therapy

d Engineering discipli
ABioMed&EngineeringaJournal LR LGRS

ISSN 2995-8067

Article Information Research Article 8

Submitted: November 11, 2024
Approved: November 20, 2024
Published: November 21, 2024

How to cite this article: Leelarungrayub L, Yankai A,
Thipcharoen S. Knowledge Discovery on Artificial
Intelligence and Physical Therapy: Document Mining
Analysis. IgMin Res. November 21, 2024; 2(11): 929-937.
IgMin ID: igmin270; DOI: 10.61927 /igmin270; Available at:
igmin.link/p270

Copyright: © 2024 Leelarungrayub L, et al. This is an open
access article distributed under the Creative Commons
Attribution License, which permits unrestricted use,
distribution, and reproduction in any medium, provided the
original work is properly cited.

Keywords: Artificial intelligence; Data mining; Physical

Knowledge Discovery on
Artificial Intelligence and
Physical Therapy: Document
Mining Analysis

Jirakrit Leelarungrayub'* Araya Yankai'! and
Supattanawaree Thipcharoen?
!Department of Physical Therapy, Faculty of Associated Medical Sciences, Chiang Mai

University, Chiang Mai 50200, Thailand
“Department of Data Science and Digital Innovation, Faculty of Innovation Technology

therapy and Creativity, The Far Eastern University, Chiang Mai, 50100 Thailand

*Correspondence: Jirakrit Leelarungrayub, Department of Physical Therapy, Faculty of
') Associated Medical Sciences, Chiang Mai University, Chiang Mai 50200, Thailand,

Check for

heck Email: donrawee.leela@cmu.ac.th, leela.donrawee@gmail.com
updates

Abstract

Artificial intelligence (AI) is the simulation of human intelligence and benchmarks in Physical Therapy (PT). Therefore, the updated knowledge derived
from large databases is highly engaging. Data Mining (DM) analysis from a big database related to “Al” and “PT” was the aim for the co-occurrence of words,
network clusters, and trends under the Knowledge Discovery in Databases (KDD). The terms “Al” and “PT” were cited from a big database in the SCOPUS. The
co-occurrence, network clustering, and trend were computer-analyzed with a Bibliometric tool. Between 1993 and 2024, 174 documents were published,
revealing the most frequently used terms related to Al, human, PT, physical modalities, machine learning, physical treatment, deep learning, patient
rehabilitation, robotics, virtual reality, algorithms, telerehabilitation, ergonomics, exercise, quality of life, and other related topics. Five network clusters
were discovered as; (1) Al, decision support systems, health care, human-computer interaction, intelligent robots, learning algorithms, neuromuscular,
stroke, and patient rehabilitation, PT, robotics, etc., respectively, (2) aged, algorithms, biomechanics, exercise, exercise therapy, female, humans, machine
learning, middle-aged, PT modalities, rehabilitation, treatment outcome, deep learning, etc., (3) deep learning, diagnosis, and quality of life, (4) review
and systematic review, and (5) clinical practice. From 2008 to 2024, a trend emerged in the fields of algorithms, computer-assisted diagnosis, treatment
planning, classification, equipment design, signal processing, Al, exercise, physical and patient rehabilitation, robotics, virtual reality, machine learning,

deep learning, clinical practice, etc. Discovered knowledge of Al with PT related to different machine learning for use in clinical practice.

Introduction

Digital technology has been widely applied in healthcare,
rehabilitation, and Physical Therapy (PT), with data science
and analytics under statistics, operations research, data
mining, computer science, databases, machine learning,
mathematics, and distributed systems [1]. Presently, digital
technology and Artificial Intelligence (Al) are currently
encouraged by the American Physical Therapy Association
(APTA) (2022) [2], which enhances various advanced benefits
in education, promotion, treatment, and rehabilitation [3]. Al
means the ability of computers to simulate human intellectual
functions with decision support systems, machine learning,
speech recognition, natural language processing, etc., [4].
Al is often associated with cutting-edge technology, which
has been advancements in a particular branch of the subject
called "Machine Learning (ML)," where creativity has given
rise to what is referred to as "Deep Learning" (DL), as well
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as the application of AL, ML, and DL in innovative robotics
on the different algorithms such as ensemble algorithms,
decision trees, instance-based algorithms, and artificial neural
networks [5]. Previous evidence supports that Al-based
technologies have become more important in supplementing
cognitive skills in humans and clinical decision-making [6].
However, a previous report found that PT’s knowledge of
Al applications in rehabilitation was lower than general
Al technology [7]. Therefore, innovative knowledge or
information on Al for PT should be evaluated under scientific
methods and specific algorithms [8]. Healthcare settings can
use Al systems' sophisticated algorithms and self-learning
capabilities to improve workflow efficiency, risk assessment
models, and diagnosis accuracy [9]. Especially, Al-based
technology has been challenged in various healthcare as
well as physical rehabilitation relating to physical function,
activity, pain, and health-related quality [10] either clinical
practice or education [11]. Regrettably, we cannot confirm
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the scope and trend of Al on PT across different technologies,
procedures, or target populations, but it warrants further
study. Therefore, it is necessary to perform information
extraction from documents in databases. Data mining analysis
is one of many scientific methods that can be used to discover
knowledge or information, which is called “Knowledge
Discovery in Databases” (KDD) [12]. KDD has been studied
by a large number of academics in the fields of business,
industry, social media, and medicine [13] with advanced
statistical techniques [14] and tools, especially a Bibliometric
tool [15]. The benefits of this tool include the ability to identify
and present data sources and relative word networks, cluster
many keywords, and track keyword trends in big text data
using specific algorithms, as demonstrated in a previous
study [16]. Therefore, an advantage of the results from text
data mining analysis is the widespread understanding of the
informative changes related to Al and PT, which was the aim
of this study.

Methodology and Data analysis

This study involved conducting a data mining analysis to
uncover knowledge within a database, a process known as
Knowledge Discovery in Databases (KDD). Many academics
in the fields of business, industry, social media, and medicine
have applied this rapidly emerging and transdisciplinary
discipline [12]. DM techniques can uncover information and
important features in a dataset [14].

The manual examination and interpretation of data is the
foundation of the conventional approach to turning data into
knowledge. Prediction through (1) classification, regression
identification, and grouping, as well as (2) description, are
typically the two high-level principal goals of data mining in
practice. Model representation, model assessment, and search
are used, correspondingly, to develop the various parts of
data mining algorithms. The basic theory of the KDD process
includes selecting data from databases or data warehouses,
preprocessing and cleaning the data, and then transforming it
into the data mining process [13]. Following the completion of
DM, data will be interpreted and evaluated to ensure optimal
performance for getting a new idea or concept. Numerous
research domains employ bibliometric analysis as one of
several processes, utilizing both data and text mining. From
2009 to 2018, researchers studied DM and ML techniques
in public health using a variety of tools [15], mirroring
the findings of an updated study on "virtual reality” and

"pulmonary rehabilitation" in 2024 [16]. In DM, there are four
stages to the bibliometric analysis: 1) organizing the review
procedure, 2) gathering data, 3) performing the bibliometric
analysis, and 4) summarizing the report. This study employs a
text data mining analysis with the Bibliometric analysis under
RStudio Software (version 4.3.2) from the SCOPUS database
in steps 1 to 5 as Figure 1, followed by a previous study [16].

Data collection and filtering

The selection criteria were concluded with (1) specific
keywords of “Artificial Intelligence (AI)” and “Physical
Therapy (PT)”, (2) the published documents were cited on the
SCOPUS database conducted between 1993 and 2024, and (3)
with literature type either final or article in press, conference
papers, articles, reviews, editorials, book chapters, books,
errata, letters, and notes. Data filtering was defined in the
English language. Data was downloaded and saved as .CVS
file. The retrieved data were then exported to an Excel file in
the Bibliometric tool can be used to analyze scientific domains
[17] and the data was formatted before integrating from other
databases with Biblioshiny. In addition, the filtering process
was performed after integrating completely in Biblioshiny by
removing irrelevant and duplicate documents.

Data integration and normalization

After data collection and export from the SCOPUS database
in steps I and II, data processing in the Bibliometric method
within RStudio Software in step IIl. The data was then
normalized using Salton's Cosine algorithm (step IV) [18].

Data analysis and visualization

The primary most relevant sources or journals, number
of documents, keyword occurrences or most frequency
words, network clustering, and trend were analyzed using
the Walktrap distance algorithm [19]. The Kamada-Kawai
layout algorithm was used to represent the data as a mapping
visualization based on each weight and distance between all
words [20].

Results

From 1993 to 2024, we cited 174 documents related to
Al and PT from the SCOPUS database. All documents were
published in English under 168 final and 6 articles in press
status. All documents consisted of 75 conference papers, 73
articles, 14 reviews, 4 editorials, 2 book chapters, 2 books,

Data Collection Ar.laly'zeﬁi key?zvords
from documents “artificial intelligence”
and

SCOPUS database “ohysical therapy”

Data processing
RStudio &
Bibliometric tool

Data analysis &
Visualization
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Normalization

process
Salton’s Cosine

‘ Figure 1: Five steps of data collection, analysis, data processing, normalization, and clustering processes on data mining analysis with a Bibliometric tool.
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2 errata, 1 letter, and 1 note. In all documents, there were
different affinities of authors published by the Department
of Engineering, Computer Sciences, Computing Engineering,
Sciences, Electronics, Health Informatics, etc. There were a few
documents published by the Department of Physical Therapy
(12 documents), Rehabilitation Medicine (10 documents), and
other Departments of Medicine.

Distribution by time and journal publication

A total of 174 documents with “Artificial Intelligence” and
“Physical Therapy” were found between 1993 and 2024 from
137 sources. From 1993, 2003, and 2005, the first document
appeared, followed by two yearly publications from 2006 to
2011. After 2012, more published documents were presented
until 2019. Rapidly published documents were found in 2020
(n=17), 2021 (n = 11), 2023 (n = 29), and 2024 (n = 38),
respectively. The relevant sources or journals were published
those documents; Lecture Notes in Computer Science (n
= 11), Sensors (n = 5), Studies in Health Technology and
Informatics (n = 4), IEEE Transactions on Neural Systems and
Rehabilitation Engineering (n = 3), Musculoskeletal Science
and Practice (n = 3), ACM International Conference Proceeding
Series (n = 2), Advances in Intelligent systems and Computing
(n = 2), Artificial Intelligent in Medicine (n = 2), Frontiers in
Public Health (n = 2), IEEE Access (n = 2), IEEE Sensors Journal
(n = 2), International Journal of Environmental Research and
Public Health (n = 2), Journal of Medical Internet Research (n
= 2), Journal of Neuroengineering and Rehabilitation (n = 2),
Journal of Physics: Conference Series (n = 2), Lecture Notes

in Electrical Engineering (n = 2), Lecture Notes in Networks
and Systems (n = 2), Physical Therapy (n = 2), Proceedings of
the Human Factors and Ergonomics Society (n = 2), Progress
in Biomedical Optics and Imaging-Proceedings of Spie (n = 2),
and Sensors (Switzerland) (n = 2), etc.

Most frequent words and network clustering

The result of the bibliometric analysis of 174 documents,
the most frequent words in those documents showed in
Figure 2; artificial intelligence (n = 163, 16%), human (n
68, 6%), physical therapy (n = 64, 6%), physiotherapy (n
51, 5% ), humans (n = 50, 5%), article (n = 41, 4%), female
(n = 38, 4%), male (n = 38, 4%), physical therapy modalities
(n = 33, 3%), machine learning (n = 32, 3%), adult (n = 30,
3% ), patient treatment (n = 27, 3% ), deep learning (n = 22,
2%), patient rehabilitation (n = 22, 2%), robotics (n = 19,
2%), rehabilitation (n = 18, 2%), virtual reality (n = 18, 2%),
algorithm (n = 17, 2%), algorithms (n = 17, 2%), controlled
study (n = 15,1%), learning systems (n = 15, 1%), procedures
(n =13, 1%), aged (n = 12, 1%), middle aged (n = 12, 1%),
treatment outcome (n =12, 1%), physiotherapist (n = 10, 1%),
stroke rehabilitation (n = 10, 1%), health care (n = 9, 1%),
ergonomics (n = 8, 1%), exercise (n = 8, 1%), intelligent robots
(n = 8, 1%), quality of life (n = 8, 1%), systematic review (n
= 8, 1%), telerehabilitation (n = 8, 1%), biomechanics (n =
7, 1%), diagnosis (n = 7, 1%), exercise therapy (n = 7, 1%),
gait (n = 7, 1%), natural language processing (n = 7, 1%), etc.,
respectively.
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‘ Figure 2: Most frequency words in 174 published articles between 2008 and 2024.
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Co-occurrence network

The co-occurrence networks of various sets were displayed
in Figure 3 as a result of the network approach analysis. The
first network included artificial intelligence, deep learning,
algorithms, procedures, methodology, computer vision,
sensitivity and specificity, quality of life, systematic review,
and review. The second network encompassed physical
therapy, learning systems, virtual reality, learning algorithms,
patient treatment, robotics, health care, ergonomics, decision
supportsystems, ergonomics, diagnosis, and human-computer
interactions. The last network included physiotherapy,
human, human, physiotherapist, exercise, biomechanics,
clinical practice, gait, treatment outcome, telerehabilitation,
natural language processing, aged, middle-aged, controlled
study, female, male, adult, and major clinical study.

Network clustering

The results of cluster analysis showed five clusters in
Table 1 and Figure 4. The first cluster was composed of fifteen
words of artificial intelligence, decision support systems,
health care, human-computer interaction, intelligent robots,
learning algorithms, learning systems, muscle, neuromuscular
rehabilitation, patient rehabilitation, patient treatment,
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physical therapy, robotics, stroke rehabilitation, and virtual
reality. The second cluster consisted of adult, aged, algorithm,
algorithms, article, biomechanics, controlled study, exercise,
exercise therapy, female, human, humans, machine learning,
major clinical study, male, methodology, middle-aged,
physical therapy modalities, physiotherapist, priority journal,
rehabilitation, rehabilitation, and treatment outcome. The
third cluster consisted of deep learning, diagnosis, and quality
of life. The last cluster was clinical practice.

Words’ frequency and research trend

Thewords’ frequency analysisshowed an progressive trend
from 2008 to 2024 as shown in Figure 5; pattern recognition
(n = 5) in 2008 to 2013, automated pattern recognition
(n=6)in 2008 to 2013, and methodology (n = 8) in 2008 to
2013, treatment planning (n = 5) in 2010 to 2024, algorithms
(n=17)in 2008 to 2018, classification (n =5) in 2013 to 2024,
computer assisted diagnosis (n=5) in 2008 to 2013, sensitivity
and specificity (n = 10) in 2008 to 2013, physiology (n = 5) in
2014 to 2015, diseases (n = 5) and equipment design (n = 5)
in 2014 to 2015, shoulder (n = 5) in 2015 to 2022, physical
rehabilitation (n = 5) in 2015 to 2017, signal processing
(n=5)in2014to0 2022, patientrehabilitation (n=22)in2015to

@

>

Figure 3: Co-occurrence network visualization from Network layout (Kamada & Kawai algorithm).

Table 1: Network Clustering and 46 subdisciplines or words from “Al” and “PT".

Network
Clustering

Subdisciplines or Words

1

Al, decision support systems, health care, human-computer interaction, intelligent robots, learning algorithms, neuromuscular rehabilitation, patient rehabilitation,
physical therapy, robotics, stroke rehabilitation, virtual reality

aged, algorithms, biomechanics, exercise, exercise therapy, female, humans, machine learning, middle-aged, physical therapy modalities, rehabilitation, treatment

outcome

deep learning, diagnosis, quality of life

4 review, systematic review

clinical practice
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Figure 4: Network clustering visualization with a Walktrap distance algorithm of 46 subdisciplines from 174 cited documents.
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Figure 5: Trend research from the words’ frequency from 2008 to 2024.

2021, rehabilitation exercise (n = 5) in 2015 to 2022, decision
support system (n = 9) in 2014 to 2019, learning systems
(n = 15) in 2014 to 2023, human computer interaction (n =
7) in 2016 to 2022, exercise (n = 8) in 2014 to 2024, priority
journal (n=11)in 2015 to 2019, algorithm (n=17) in 2011 to
2021, virtual reality (n = 18) in 2016 to 2023, physical therapy
(n=64)in 2015 to 2023, procedures (n = 13) and robotics (n =
19)in 2015 to 2022, artificial intelligence (n = 163) in 2014 to

IgMin Research in GENERAL SCIENCE

2023, female (n = 38) in 2016 to 2024, male (n = 38) in 2015
to 2023, article (n = 41) in 2013 to 2023, humans (n = 50) in
2018 to 2023, physiotherapy (n=51) in 2020 to 2024, human
(n=68)1in 2019 to 2024, aged (n = 12) in 2022 to 2024, deep
learning (n = 22) in 2022 to 2024, machine learning (n = 32)
in 2020 to 2024, forecasting (n = 5) in 2023 to 2024, clinical
practice (n=8) in 2020 to 2024, and review (n = 8) in 2022 to
2024, respectively.

[l November 21, 2024 - Volume 2 Issue 11



ISSN 2995-8067

DOI: 10.61927/igmin270

Discussion

This study was run on the text data mining analysis related
to two keywords of Al and PT with the Bibliometric tool in
the RStudio program. This tool is popularly used because
of standardized software product lines in engineering with
low cost, short time, and high quality [21]. This tool also has
been applied in other fields such as business, medicine, and
education from scientific databases such as SCOPUS [22], to
discover novel knowledge in various fields [23]. Moreover,
many advantages of data mining by Bibliometric tools show
repeatability in a broad scope from either small or big datasets
from the globally published articles in SCOPUS or PubMed both
quantitative and qualitative results such as co-occurrence,
network clustering, and trend compared to other qualitative
analysis in meta-analysis, and systematic literature review.

Data mining and knowledge discovery in databases (KDD),
arapidly developing and transdisciplinary discipline [12]), can
apply this in diverse fields such as business, industry, social
media, and medicine [23]. Thus, data mining, also known
as KDD, is an advanced statistical technique that identifies
previously unknown patterns [24]. The manual examination
and interpretation of data is the foundation of the conventional
approach to turning data into knowledge. Prediction through
(1) classification, regression identification, and grouping,
as well as (2) description, are typically the two high-level
principal goals of data mining in practice. Accordingly, we
use model representation, model assessment, and search to
develop the various parts of data-mining algorithms [14].

According to Brachman and Anand (1996) [25], the
KDD process consists of the following fundamental steps:
(1) establishing a goal and gaining an understanding of the
application domain; (2) cleaning and preprocessing data;
(3) data reduction; (5) matching the goals to a specific DM
method; (6) exploratory analysis and model and hypothesis
selection; (7) DM by looking for patterns of interestin a specific
representation form or a set of such representations, including
classification rules or trees, regression, and clustering; (8)
interpreting mined patterns and acting on the knowledge
discovered in the final step. Therefore, the Bibliometric tool
is a computer analysis for identifying new knowledge that
is reflected as a great tool with reliable, clear, and unbiased
quantitative as the previous suggestion [26].

However, as a property of documents from Scopus in this
study, it is relatively more comprehensive than PubMed or
Web of Science (WoS) because data in Scopus covered 84%
of the WosS titles [27]. Furthermore, Scopus surpasses Google
Scholar in precision due to its superior control over referred
publications, controlled indexing [28], accessibility, and
extensive coverage of peer-reviewed academic literature [29].
Therefore, the SCOPUS database provided interesting big data
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related to the keywords "Al" and "PT", which were cited to
identify co-occurrence, network clusters, and future trends.

Co-occurrence and network clustering

Before co-occurrence and network clustering evaluation,
the validity of the data was pre-screened with the Cosine
normalization algorithm as previous evidence [18]. The
cosine normalization algorithm is a statistical data science
tool that has been used instead of the Dot Product in Neural
Networks analysis by the Euclidean distance method [30].
This algorithm can achieve lower test error and is more stable
than batch, weight, and layer normalization techniques. When
the data was optimized for normalization, the co-occurrence
was identified under the Kamada & Kawai algorithm. This
algorithm was standardized and applied to identify the co-
occurrence words from other databases such as PubMed
[31] that referred to the probabilistic model for detecting
statistically significant pairwise co-occurred terms.

The network approach analysis revealed three dominant
co-occurrence networks of different sets with co-occurrence
matrixes [32]. The first network was artificial intelligence,
deep learning, algorithms, procedures, methodology,
computer vision, sensitivity and specificity, quality of life,
systematic review, and review. The second network was
made up of physical therapy, learning systems, virtual reality,
learning algorithms, patient treatment, robotics, health care,
ergonomics, decision support systems, ergonomics, diagnosis,
intelligence robots, muscle,and human-computer interactions.
The last network included physiotherapy, human, human,
physiotherapist, exercise, biomechanics, clinical practice,
gait, treatment outcome, telerehabilitation, natural language
processing, aged, middle-aged, controlled study, female, male,
adult, and major clinical study. This data was visualized using
the Kamada & Kawai algorithm [33].

The Walktrap algorithm identified the final method for
network clustering in this study, discovering five clusters.
The first cluster was composed of fifteen words of artificial
intelligence, decision support systems, health care, human-
computer interaction, intelligent robots, learning algorithms,
learning systems, muscle, neuromuscular rehabilitation,
patient rehabilitation, patient treatment, physical therapy,
robotics, stroke rehabilitation, and virtual reality. The second
cluster consisted of adult, aged, algorithm, algorithms, article,
biomechanics, controlled study, exercise, exercise therapy,
female, human, humans, machine learning, major clinical
study, male, methodology, middle-aged, physical therapy
modalities, physiotherapist, priority journal, rehabilitation,
rehabilitation, and treatment outcome. The third cluster
consisted of deep learning, diagnosis, and quality of life. The
fourth cluster encompassed reviews and systematic reviews,
while the final cluster was focused on clinical practice. A
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previous study used the basic theory of cluster analysis to
determine the dimension or centrality scale between words
situated in four quadrants [34].

Furthermore, the Walktrap algorithm in this study [35]
relies on a hierarchical agglomerative clustering process that
generates the concept of short-distance random walks on the
network over an extended period [19], which corresponds to
the period from 1993 to 2024 in this study. Finally, this study's
network clustering visualization aligns with various network
algorithms like Edge, Betweenness Fast Greedy, Leading
Eigenvector, Infomap, Label Propagation, and Louvain [36].
Finally, the co-occurrence and network clusters of all text
data revealed intriguing results pertaining to the challenging
research platform related to Al and PT from 2008 to 2024.

Trend research topics related to Al and PT

The previous study, whichreviewed the document database
in Web of Science (WoS) from 2014 to 2023, revealed that
rehabilitation, recovery, and stroke were the most frequently
used keywords across 1,216 research documents [37].
However, the result didn't identify the trend and clustering
words thatpresented the futureresearch plansand trends. This
study was identified in a wider published period from 2008
to 2024 that showed interesting keywords from data mining
analysis; for example, pattern recognition, automated pattern
recognition, treatment planning, algorithms, classification,
computer-assisted diagnosis, physiology, diseases,
equipment design, shoulder, physical rehabilitation, signal
processing, patient rehabilitation, rehabilitation exercise,
decision support system, learning systems, human-computer
interaction, exercise, virtual reality, physical therapy, robotics,
artificial intelligence, female, male, physiotherapy, human,
deep learning, machine learning, forecasting, clinical practice,
and review. Furthermore, the trend results from this study
are consistent with a previous review report that proposed
deep learning models in machine learning involving various
PT roles such as medical tests and functional movement
screening [38], post-stroke exercise [39], as well as human
gait teaching [40]. The next generation of PT has rapidly
applied Al-based technology and ML; for example, the ViFive
mobile application used Al to measure the accuracy of vision
on a range of motion (ROM) [41]. Data on the accuracy of Al-
based technology for healthcare educational tools shows that
ChatGPT-4 and Microsoft Copilot outperformed Google Gemini
[42]. Al and ML were applied to classify fall risks from time-
up-and-go (TUG) scores in community-dwelling older adults
with the aid of an explainable Al [43]. In addition, the updated
review showed the ML efficiently processes large datasets
enhanced in clinical practice for PT with 14 publications
in musculoskeletal PT, 9 publications in neurological PT,
and 8 documents in sports PT that related to diagnosis,
prognosis, treatment outcome prediction, clinical decision
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support system, movement analysis, patient monitoring, and
personalized care plan [44]. This result supports the updated
report that documented the transformative potential of Al in
healthcare [45] and patient care [46]. Thus, it can be suggested
that Al will play various roles in supporting clinical practice in
different PT fields such as musculoskeletal, cardiopulmonary,
neurological, gerontology, and sports in the future.

Conclusion and clinical implication

Therefore, this discovered knowledge on databases on Al
and PT from data mining analysis with bibliometric tools can
be encouraged in exercise and rehabilitation under machine
learning with classification, deep learning, forecasting,
decision support systems, signal processing, or computer-
assisted systems in humans, especially for forecasting, testing,
and medical screening that can be the guideline in clinical
practice guideline in the future. For instance, the ViFive Al
mobile application was used to assess the range of motion
of the shoulder, hip, knee, and ankle in patients and healthy
adults as part of the use of Al in clinical practice. This then
revealed a substantial correlation with the accuracy of the
therapist's measurement [41]. This suggests that in the
future, clinical practice may make use of Al technology.
Although Al is incredibly challenging to revolutionize physical
therapy practices, ethical considerations should ensure the
responsiveness of the legal and equitable application of Al
tools.

Limitation of study

This data was cited from the SCOPUS database, English litera-
ture, and all types of documents on the keywords “Artificial In-
telligence” and “Physical therapy”, which were both final and
articles in press. There are other published databases, such as
Web of Science (WoS), and other platforms that recruit other
words. These possibly show more words, influence on co-oc-
currence, network, and trend topic in this result. Therefore,
future research should focus more on robust evidence of its
usefulness.
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