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ABSTRACT Objective: The aim of this study is to examine articles
related to exercise in Temporomandibular Joint Dysfunction (TMD)
using bibliometric analysis. Material and Methods: The research cov-
ers relevant studies published in the Web of Science database between
1982-2024. A search was conducted using the parameters for biblio-
metric analysis [title: (“Temporomandibular Joint Disorder” and “Ex-
ercise”)], and a total of 147 studies were examined. The data were
analyzed using the “bibliometrix 3.0” package and its web interface
“biblioshiny” developed in the R programming environment. Annual
scientific production, article types, most prolific authors, keyword oc-
currences, top research institutions, most prolific journals, most pro-
lific countries and most cited articles were evaluated. Results: The
analysis results indicate a consistent increase in studies on exercise ap-
plications for TMD over the years, with an annual growth rate of 2.65%.
The Journal of Oral Rehabilitation was identified as the most prolific
journal in this field, with Fialka-Moser, Nicolakis, and Erdogmus being
the most productive authors. Vienna University emerged as the leading
institution in terms of publication volume, and USA was found to be the
country with the highest number of publications. Keyword analysis re-
vealed that the terms exercise, “dysfunction”, and “management” were
the most frequently used. Conclusion: Exercise methods in the treat-
ment of TMD hold a significant place in the scientific literature, and re-
search in this area continues to grow. Future studies should examine in
TMD treatment the effectiveness of exercise methods in more detail
and evaluate their applicability to different patient groups. Addition-
ally, increasing international collaborations and expanding scientific
networks will enhance the quality and impact of research on TMD and
exercise therapies.

Keywords: Bibliometrics; exercise;
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OZET Amag: Bu calismanin amaci, Temporomandibular Eklem Dis-
fonksiyonunda (TMD) egzersiz ile ilgili makalelerin bibliyometrik ana-
liz yontemiyle incelemektir. Gere¢ ve Ydontemler: Arastirma,
1982-2024 yillar1 arasinda Web of Science veri tabaninda yayimlanan
ilgili ¢alismalar1 kapsamaktadir. Bibliyometrik analiz i¢in [baslik:
(“Temporomandibular Eklem Bozuklugu” ve “Egzersiz”)] parametre-
leri kullanilarak arama yapilmis ve toplamda 147 ¢alisma incelenmis-
tir. Veriler, R programi kullanilarak gelistirilen “bibliometrix 3.0” ve
“biblioshiny” web arayiizii araciligtyla analiz edilmistir. Yillik bilimsel
retim, makale tiirleri, en iiretken yazarlar, anahtar kelime olusumlari,
en iyi arastirma kurumlari, en iiretken dergiler, en iiretken iilkeler ve en
cok alint1 yapilan makaleler degerlendirildi. Bulgular: Analiz sonug-
lar1, TMD i¢in egzersiz uygulamalari iizerine yapilan ¢aligmalarin y1l-
lar i¢inde istikrarli bir sekilde arttigini ve yillik biiyiime oraninin %2,65
oldugunu gostermektedir. Journal of Oral Rehabilitation, bu alanda en
¢ok yayina sahip dergi olarak belirlenmis, Fialka-Moser, Nicolakis ve
Erdogmus en iiretken yazarlar arasinda éne ¢ikmistir. Viyana Univer-
sitesi en fazla yayina sahip {iniversite olarak dikkat ¢ekmis ve ABD,
bu alanda en fazla yayina sahip iilke olarak belirlenmistir. Anahtar ke-
lime analizinde egzersiz, “disfonksiyon” ve “yonetim” terimleri 6ne
cikmistir. Sonug: TMD tedavisinde egzersiz yontemlerinin bilimsel li-
teratiirde 6nemli bir yer tuttugu ve bu alandaki ¢aligmalarin artarak
devam ettigi goriilmektedir. Gelecekteki arastirmalarin, TMD tedavi-
sinde egzersiz yontemlerinin etkinligini daha ayrintili bir sekilde ince-
lemesi ve farkl hasta gruplarinda uygulanabilirligini degerlendirmesi
onerilmektedir. Ayrica, uluslararasi is birliklerinin artiritlmasi ve bi-
limsel aglarin genisletilmesi, TMD ve egzersiz tedavileri iizerine yapi-
lan aragtirmalarin kalitesini ve etkisini artiracaktir.
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Temporomandibular joint dysfunction (TMD) is
a complex clinical condition that arises from imbal-
ances or disorders in the muscles and joints controlling
jaw movements. TMD can manifest through symptoms
such as pain, restricted jaw movement, clicking sounds,
and difficulty chewing. This condition adversely affects
both the functionality and quality of life of patients, ne-
cessitating various treatment approaches. !

In addition to surgical and pharmacological in-
terventions, conservative treatment methods play a
crucial role in managing TMD. Among these conser-
vative methods, exercise therapy is often preferred as
an initial treatment option due to its noninvasive na-
ture and low cost.”? Exercises aim to strengthen jaw
muscles, enhance joint mobility, and reduce pain.
Regular exercises can also ensure joint stability and
prevent recurring symptoms.>

Research on the effectiveness of exercise appli-
cations for TMD indicates that this treatment method
effectively alleviates symptoms and improves jaw
functions. However, a comprehensive review of the
literature is essential to determine the effectiveness
and application protocols of these exercises.* In this
context, studies using bibliometric analysis methods
provide a thorough evaluation of scientific studies on
TMD and exercise applications.

Bibliometric analysis is a method that evaluates
the overall status of a research field using data such
as keywords, classification codes, authors, and cita-
tions.” With the rapid advancement of technology and
the increased use of computers, interest in studies uti-
lizing this type of analysis has been growing.® This
analysis evaluates studies in any academic field based
on various parameters (subject, year, keywords, num-
ber of authors, citations, etc.), providing findings re-
lated to their scientific status. The data obtained offer
valuable insights for evaluating the current state,
identifying issues, and addressing problems in any
discipline or scientific field.”

Bibliometrics was 1% defined by Allan Pritchard
in 1969 in his work “Statistical Bibliography or Bib-
liometrics”, where he described it as the application
of mathematical and statistical methods to books and
other communication media.® About 10 years later,
Aiyepeku and Ehikhamenor expanded this definition,
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focusing on the characteristics of formulated infor-
mation transfer to assess the progression and devel-
opment of a discipline through the analysis of books,
journal articles, and other graphic communication
tools.® Conducting an in-depth bibliometric analysis of
the literature on a specific topic can provide valuable
information for future studies.” The accessibility of ex-
tensive bibliometric data from scientific databases such
as Scopus and Web of Science (WoS), combined with
the practical analytical capabilities of bibliometric soft-
ware like Gephi (GNU General Public License, Com-
mon Development and Distribution License, France),
Leximancer, and VOSviewer (Leiden, Holland), has
heightened interest in these studies."

This article presents the results of a bibliometric
analysis conducted to determine the place and im-
portance of exercise applications in the scientific lit-
erature on TDM.

I MATERIAL AND METHODS

This research was conducted as a descriptive study by
analyzing the selected database using document anal-
ysis methods. The study was conducted in accordance
with the principles of the Declaration of Helsinki. To
ensure access to the highest quality data relevant to
the research topic, a globally recognized database con-
taining high-quality academic articles was selected.
Consequently, the data for this study were obtained
from the WoS Core Collection database. This com-
prehensive search yielded a total of 147 articles, which
were then subjected to detailed bibliometric analysis.

ETHICAL APPROVAL

Since the data were obtained from the WoS database,
ethical committee approval was not required.

INFORMED CONSENT

Informed consent was obtained from all patients for
being included in the study.

DATAANALYSIS

The data were analyzed using the mapping and visu-
alization software VOSviewer and MS Excel (Mi-
crosoft, USA). After selecting the database, it was
necessary to filter and refine the relevant articles. For
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accurate and reliable data analysis, a search was con-
ducted in the WoS database using the parameters [title:
(“Temporomandibular Joint Dysfunction™) and title:
(“Exercise”) Timespan: 1982-2024 indexes: Science
Citation Index-Expanded, Social Sciences Citation
Index]. This search identified effective articles on the
bibliometric analysis of exercise methods in treating
temporomandibular joint dysfunction. The access date
to the database was recorded as July 14, 2024. After
filtering, the bibliometric analysis of the identified ar-
ticles was conducted. At this stage, content analysis
was performed using the “bibliometrix 3.0 (GNU
General Public License, New Zealand)” program de-
veloped in the R environment and its web interface
“biblioshiny (GNU General Public License, New
Zealand)”.!"! The following analyses were performed:

Annual Scientific Production: The number of
articles published each year was plotted to identify
trends in publication over time.

Article Types and Counts: Articles were cate-
gorized into original research articles, review articles,
case reports, and editorials to determine the distribu-
tion of publication types.

Most Prolific Authors: The analysis of author-
ship focused on identifying the researchers who have
contributed the most to the literature on exercise
methods for TMD.

Keyword Analysis: Keywords associated with
the articles were analyzed to identify the primary
themes and areas of focus in the literature.

Institutional Contributions: The institutions
that contributed to the research were identified and
ranked based on the number of articles published.

Journal Analysis: Journals that published arti-
cles on TMD exercise methods were examined to de-
termine the most prolific platforms for disseminating
research findings.

Geographical Distribution: The distribution of
publications across different countries was analyzed
to identify the most active regions in TMD research.

Citation Analysis: The most cited articles were
identified to assess their impact and influence on the
field.

I RESULTS

The bibliometric analysis included a total of 147 ar-
ticles related to exercise methods in TMD. The years
with the highest number of publications were identi-
fied as 2022 with 19 articles, 2023 with 14 articles,
and both 2020-2021 with 13 articles each. This trend
indicates a growing interest in the field over recent
years (Figure 1). The distribution of article types
showed that original research articles were the most
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FIGURE 1: Annual scientific production
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common, accounting for 114 publications, followed
by 28 review articles, and 5 others. The predomi-
nance of original research articles suggests a strong
focus on primary data collection and experimental
studies in this field. Among the authors, the most pro-
lific are Fialka-Moser and Nicolakis, each with 5 ar-
ticles, followed by Erdogmus and Kopf, each with 4
articles (Figure 2). These authors have significantly
influenced the research landscape in exercise meth-
ods for TMD treatment.

The analysis of keyword occurrences identified
“exercise” with 40 occurrences, “dysfunction” and
“management” each with 31 occurrences, while “dis-
orders” with 28 occurrences and “pain” with 27 oc-
currences were identified (Figure 3). These keywords
highlight the central themes and focal points of re-
search in this area.

The top centers for research publications in-
cluded Vienna University with 13 articles, Ravi Nair
Physiotherapy College with 8 articles, Granada Uni-
versity with 7 articles, and Hacettepe University with
3 articles (Figure 4). These institutions have made sig-
nificant contributions to the field of TMD and exercise
methods. The most prolific journals have been identi-
fied as the Journal of Oral Rehabilitation and
CRANIO: The Journal of Craniomandibular&Sleep
Practice, each with 10 articles, followed by the Jour-
nal of Bodywork and Movement Therapies with 5 ar-
ticles, and the Cureus Journal of Medical Science with
4 articles (Figure 5). These journals serve as key plat-
forms for disseminating research findings in this area.
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FIGURE 3: Keyword analysis

The most prolific countries have been identified
as the USA with 20 articles, Brazil with 18 articles,
India with 11 articles, Italy with 10 articles, and
Tiirkiye with 6 articles (Figure 6).

The most highly cited articles include the stud-
ies by Medlicott and Harris with 179 citations, Hlaw-
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FIGURE 6: Geographical distribution

itschka, et al. with 116 citations, and Widmark G et
al. with 92 citations.'>'*

I DISCUSSION

The bibliometric analysis of exercise methods for
TMD reveals significant trends and patterns, un-
derscoring the growing interest and scholarly ac-
tivity in this field. The increase in publications from
2020 to 2023, with a peak in 2022, reflects a rising
focus on TMD and exercise interventions. This
growth trend highlights the increasing recognition
of the importance of noninvasive treatment modal-
ities for TMD.

Bibliometric analyses are powerful tools for un-
derstanding how scientific literature in a particular
field has developed. These analyses allow us to de-
termine the distribution of publications over time, the
most influential authors, the most frequently used
keywords, and the most cited studies. This provides
a better understanding of the current state and trends
in the research area.'’ In the literature, the study ti-
tled “Bibliometric Analysis of Telemedicine and e-
Health Literature” aimed to investigate the past
patterns of telemedicine and e-health research over
the past 10 years. The database used was Scopus. The
research was conducted on 1,401 articles to deter-
mine the most cited authors, journals, institutions,
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countries, and the most cited articles. The findings of
the research reflect the growth trend of publications,
the model of authors, and the distribution of articles
and key journals. The use of the Scopus database in
the study marks a difference.' In our study, the WoS
database was used.

Another bibliometric study in the literature fo-
cused on “individuals experiencing homelessness”,
covering the years 2003-2016. After a systematic re-
view process from 5 databases, a total of 50 published
articles were selected. Despite the rarity of experi-
mental studies and typically small sample sizes, the
studies analyzing the impact of information and com-
munication technologies on health were found to be
beneficial.' In our study, articles from the years
1993-2024 were analyzed, providing a broader sam-
ple group. Additionally, only articles were included
in both studies.

Another study using the WoS database related
to healthy living indicated a growth rate of 26% since
2000." The analysis results show that the number of
publications on exercise applications for TMD has
steadily increased over the years, with an annual
growth rate of 2.65%. This increase indicates that ex-
ercise applications for TMD are increasingly valued
by the scientific community and selected as a re-
search topic. Bibliometric analysis helps us under-
stand the reasons behind this increase and the
dynamics driving it.

The most prolific journals, including the Journal
of Oral Rehabilitation and CRANIO: The Journal of
Craniomandibular&Sleep Practice, are instrumental
in disseminating critical findings. Their frequent pub-
lication of TMD-related articles signifies their im-
portance as primary outlets for researchers to share
their work and influence clinical practices globally.
These journals serve as key platforms for dissemi-
nating research findings in this field. This indicates
that the journal has a particular interest in studies on
TMD dysfunction and rehabilitation and serves as an
essential publication platform for such studies. Ad-
ditionally, the analysis of authorship identifies Fialka-
Moser and Nicolakis as leading contributors, each
with 5 articles, followed closely by Erdogmus and
Kopf, each with 4 articles. These authors’ prolific
contributions have significantly shaped the research
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landscape, suggesting that their work is pivotal in ad-
vancing our understanding and treatment of TMD
through exercise methods.

Institutional contributions are led by Vienna
University, Ravi Nair Physiotherapy College,
Granada University, and Hacettepe University. These
institutions’ significant output in TMD research un-
derscores their roles as key centers for advancing
knowledge and treatment strategies in this field.

Keyword analysis reveals that “exercise”, “dys-

EEINNTY

function”, “management”, “disorders”, and “pain”
are central themes in the literature. The frequent oc-
currence of these keywords indicates that research is
particularly focused on the practical aspects of man-
aging TMD through therapeutic exercises, high-
lighting the clinical relevance of these studies.
Bibliometric analyses provide researchers and clini-
cians with the ability to track the most important stud-
ies and trends in the field. They also help identify
which topics need more research and where knowl-
edge gaps exist. This can guide future research and
help plan scientific studies more effectively.'®

Geographically, the USA, Brazil, India, Italy,
and Tiirkiye are leading contributors to the TMD ex-
ercise methods literature. The diversity in research
origins highlights a global interest and underscores
the universal relevance of TMD and its treatment.
The substantial contributions from these countries
suggest robust research environments and dedicated
efforts towards understanding and treating TMD
through exercise.

Among the most cited articles, Medlicott and
Harris, Hlawitschka, et al. and Widmark et al. have
had a significant impact on the field, reflecting piv-
otal research developments and influential findings
that have shaped current understanding and ap-
proaches to TMD treatment.!”"

In our study, the Bibliometrix application was
used for bibliometric analysis. Bibliometrix is a tool
developed in the R language that can perform statis-
tical calculations according to a logical workflow and
also create graphics. R is an object-oriented and func-
tional programming language with the advantage of
being highly extensible. Automating analyses and
creating new functions with R is relatively easy for
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the user. Additionally, Bibliometrix is open-source
and flexible, allowing integration with other statisti-
cal R packages. These features make it a valuable tool
for scientific research. It includes all fundamental
bibliometric analysis methods, which enhances its
widespread use, particularly in science mapping.>*-*>
The presence of other studies in the literature that
have used this tool directed us to choose it for our

analysis.”

This research is limited to articles and keywords
published in the WoS database before July 14, 2024.

I CONCLUSION

Future studies should examine the effectiveness of
exercise methods in the treatment of TMD in more
detail and evaluate their applicability to different pa-
tient groups. Such studies will contribute to the de-
velopment of more effective and personalized
treatment protocols for TMD. Additionally, increas-
ing international collaborations and expanding scien-
tific networks in this field will enhance the quality
and impact of research on TMD and exercise thera-
pies. This will promote greater information sharing
on a global scale and accelerate scientific progress in
this area.

In conclusion, exercise methods for the treat-
ment of TMD hold a significant place in the scien-
tific literature, and research in this field continues to
grow. Future research should examine the effective-
ness and applicability of these treatment methods in
greater detail, allowing for the development of more
effective and reliable approaches for TMD treatment.
Strengthening scientific collaborations and networks
will significantly support the accumulation of knowl-
edge and scientific development in this field.
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