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SCOPE

Journal of Oral Rehabilitation aims to be the most prestigious journal of dental research within all aspects of oral
rehabilitation and applied oral physiology. It covers all diagnostic and clinical management aspects necessary to re-
establish a subjective and objective harmonious oral function. Oral rehabilitation may become necessary as a result of
developmental or acquired disturbances in the orofacial region, orofacial traumas, or a variety of dental and oral diseases
(primarily dental caries and periodontal diseases) and orofacial pain conditions. As such, oral rehabilitation in the twenty-
first century is a matter of skilful diagnosis and minimal, appropriate intervention, the nature of which is intimately linked to
a profound knowledge of oral physiology, oral biology, and dental and oral pathology. The scientific content of the journal
therefore strives to reflect the best of evidence-based clinical dentistry. Modern clinical management should be based on
solid scientific evidence gathered about diagnostic procedures and the properties and efficacy of the chosen intervention
(e.g. material science, biological, toxicological, pharmacological or psychological aspects). The content of the journal also
reflects documentation of the possible side-effects of rehabilitation, and includes prognostic perspectives of the treatment
modalities chosen.
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SCOPE

Journal of Oral Rehabilitation is an international journal for those active in research, teaching and practice in oral

rehahllltatmn and strives to reflect the beﬁl of evldence based clinical dentistry. The content of the journal also reflects
ion of the possible sid and includes prognostic perspectives of the treatment modali-

ties chosen.

Journal of Oral Rehabilitation aims to be the most prestigious journal of dental research within all aspects of oral reha-
bilitation and applied oral physiology. It covers all diagnostic and clinical management aspects necessary to reestablish a
subjective and objective harmonious oral function.

The focus for the journal is to present original research findings; to generate critical reviews and relevant case stories, and
to stimulate commentaries and professional debates in Letters to the Editor. We will invite relevant commercial interests to
engage in the journal in order to make it the international forumfor debate between dental clinical sciences and industry,
which share a common goal: to improve the quality of oral rehabilitation.

We would particularly like to

We will support our authors by posting the accepted version of articles by NIH grant-holders to PubMed Central upon accept-
ance by the journal. Authors must ensure that manuscripts are clearly indicated as NIH-funded using the guidelines below.

the reporting of i trials.

Keywords: dental dlsease dental health, dental materials, gerodontology, oral health, oral medicine, oral physiology, oral
oral ive dentistry, TMD.

POLICIES

Authorship

Authors submitting a paper do so on the understanding that the manuscript have been read and approved by all authors and

that all authors agree to the submission of the manuscript to the Journal.

Journal of Oral Rehabilitation adheres to the definition of set up by The International Committee of Medical

Journal Editors (ICMJE). According to the ICMJE, authorship criteria should be based on 1) substantial contributions to

conception and design of, or acquisition of data or analysis and interpretation of data, 2) drafting the article or revising

it critically for important intellectual content and 3) final approval of the version to be published. Authors should meet

conditions 1, 2 and 3.

Approvals

Experimentation involving human subjects will only be published if such research has been conducted in full accordance with eth-

ical principles, including the World Medical Association Declaration of Helsinki (version, 2002 www.wma.net/e/policy/b3.htm)

w

. Correspondence should be written after the affiliations list as follows: write only the title of one correspond-

ing author (Mr/Mrs/Ms/Dr/Prof), first name(s) written with initials only, and followed by the last name - e.g.

Dr. J. E. Smith; add Department/Division/Unit name, if any/affiliation name/Street address/City/postal code/Country/

Email address;

A structured abstract (summary for review papers);

Six MeSH-compliant keywords http://www.nlm.nih.gov/mesh

Main body containing sections on background, methods, results and conclusions, with the appropriate heading.

. Disclosure/Acknowledgements: Indicate at the end of the text before references: 1. Any necessary ethical approval(s);
2. The source of funding for the study; and 3. Any conflict of interest.

. A reference list in Vancouver style (Ann. Intern. Med. 1997; 126: 36-47), in the order made in the text. Example: confirmed
by other studies.23/23Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. BMJ 2009; 339: b2535.

For books, names and initials of all authors, the full title, place of publication, publisher, year of publication and page
number should be given.

11. Tables - if appropriate, in tabulate text. Do not embed tables.

© e S o

s

12. Figure legends - if appropriate, in a list following the references/tables. (Figures must be uploaded
additionally as individual graphic files. Please do not embed figures.)
Accepted article types

Original research - structured abstract of no more than 250 words should include the following: background, objective(s),
methods (include design, setting, subject and main outcome measures as appropriate), results and conclusion. Original
articles that describe cases require parental/patient consent. For cohort studies, please upload a copy of your IRB approval.
Maximum words - 5000; maximum figures and tables - 6; maximum references - 50.

Reviews - structured summary giving information on methods of selecting the publications cited.

Maximum words - 5000; maximum figures and tables - 6; maximum references - no limit.

Case reports - only exceptional reports that have important education or safety messages will be considered. Our current
rejection rate is 90%. Conclude with 3 learning points for our readers. All case reports require parental/patient consent for
publication.

Maximum words - 2000; maximum figures or tables - 1; maximum references - 5

Correspondence - Letters to the editor are encouraged, particularly if they comment, question or criticise original articles
that have been published in the journal. Letters that describe cases require parental/patient consent for publication.

and the additional requirements, if any, of the country where the research has been carried out. must be

by a statement that the experiments were undertaken with the understanding and written consent of each subject and according

to the above mentioned principles. A statement regarding the fact that the study has been independently reviewed and approved

by an ethical board should also be included. Editors reserve the right to reject papers if there are doubts as to whether appropriate

procedures have been used.

‘When experimental animals are used the methods section must clearly indicate that adequate measures were taken to mini-

mise pain or discomfort. Experiments should be carried out in accordance with the Guidelines laid down by the National

Institute of Health (NTH) in the USA regarding the care and use of animals for experimental procedures or with the European

Communities Council Directive of 24 November 1986 (86/609/EEC) and in accordance with local laws and regulations.

All studies using human or animal subjects should include an explicit statement in the Material and methods section identi-

fying the review and ethics committee approval for each study, if applicable. Editors reserve the right to reject papers if there

is doubt as to whether appropriate procedures have been used.

Consent for publication

If individuals might be identified from a publication (e.g. from images or description) authors must obtain explicit informed

consent from the individual. Please do not confuse this with consent for the procedure (above). Consent for publication

is required for studies involving human subjects — ALL case reports, letters that describe cases and some original articles.

Cohort studies are exempt; instead evidence of IRB approval (name of IRB, date of approval and approval code/reference

number) must be provided.

Disclosures/conflicts of interest

Authors are required to disclose competing interests. A competing interest exists when a primary interest (such as patients’

welfare or the validity of research) might be influenced by a secondary interest (such as financial gain or personal rivalry).

All sources of funding must be disclosed in the Acknowledgments section of the paper. List governmental, industrial, chari-

table, philanthropic and/or personal sources of funding used for the studies described in the manuscript. Attribution of these

funding sources is preferred. If in doubt - disclose. For further details, please refer to the Ethics Policy.

For papers where there are no competing interests, include the statement ‘Conflicts of interest: No conflicts of

interest declared.”

For research where no source of funding is declared, include the statement ‘This research was carried out without funding.’

Peer review

All papers published in Journal of Oral Rehabilitation are subject to peer review. Papers that are outside the scope of the

Jjournal, that do not comply with the guidelines below or are otherwise judged to be unsuitable by the editor will be rejected

without review.

Appropriate papers are sent to at least two independent referees for evaluation. Authors are encouraged to suggest reviewers

of international standing. Referees advise on the originality and scientific merit of the paper; the Editor in Chief and editorial

board, decide on publication. The Editor-in-Chief’s decision is final.

Appeals

The decision on a paper is final and cannot be appealed.

PRE-SUBMISSION ADVICE AND PREPARATION

Before submitting your manuscript, ensure that you refer to the requirements below, which explain the file types, structure

and supporting information required for a successful submission.

SUBMISSIONS THAT DO NOT CONFORM TO OUR REQUIREMENTS WILL BE UNSUBMITTED. THE EDITOR MAY

REJECT YOUR SUBMISSION IF THESE GUIDELINES ARE NOT MET.

‘Writing should be clear and simple, avoiding excessive use of the passive, and written in good clear ‘international’ English.

Particularly if English is not your first language, before submitting your manuscript you may wish to have it edit-

ed for language. This is not a mandatory step, but may help to ensure that the academic content of your paper is fully

understood by journal editors and reviewers. Language editing does not guarantee that your manuscript will be

accepted for publication. If you would like information about one such service please see http://authorservices.

wiley.com/bauthor/english_language.asp. The Editor may recommend an English Language Editing Service to an

author as a condition of acceptance. There are other specialist language editing companies that offer similar services

and you can also use any of these. Authors are liable for all costs associated with such services.

‘Manuscripts and tables

In order to be processed by our production team, all files should be editable, prepared in an appropriate word processing

package and saved as .doc or .rtf. Please note: PDF (.pdf) is not a .doc or .rtf file format and is therefore not an appropriate

file type. Manuscripts should be double line spaced with 2.5cm margins. Use 10pt Helvetica font. Headings: main (section)

headings [A] in bold sentence case; sub-headings [B] in italic sentence case; sub-subheadings [C] in italic sentence case with

the text continued on the same line.

Figures

For help and advice on preparing your artwork, see http://authorservices.wiley.com/bauthor/illustration.asp

TIFF and EPS are preferred file formats. Figures should be prepared in an appropriate graphic package and named according

to DOS conventions, e.g. ‘figurel.tif’. PLEASE NOTE our submission system does not accept RAR files. Space in the print

version is limited. Please consider if any of your figures (or tables) could appear online only. Additional figures and tables

can be made available on the web version of the journal - please see below.

Line work (vector graphics) and combined images (photographs with lines/bars)- .ai (Adobe Illustrator)/Encapsulated Post-

Script (.eps). There is a ‘save as’ function in most statistical/spreadsheet packages such as Microsoft Excel that allows files

to be saved in eps format.

Lines should not be thinner than 0.25 pts and in-fill patterns and screens should have a density of at least 10%. Use 10pt

Helvetica font for labels. The optimal resolution for these images is 600-1200dpi.

Photographs should be saved as high-resolution (300dpi) .tif files at 1.5x desired print size. Lower resolutions (<300 dpi)

may compromise output quality.

Supplementary data

Supporting material that is too lengthy for inclusion in the full text of the manuscript, but would nevertheless

benefit the reader, can be made available by the publisher as online-only content, linked to the online manuscript.

The material should not be essential to understanding the conclusions of the paper, but should contain data that is additional

or complementary and directly relevant to the article content. Such information might include the study protocols, more

detailed methods, extended data sets/data analysis, or additional figures (including colour).

All material to be considered as supplementary data must be uploaded as such with the manuscript for peer review. It can-

nol be altered or replaced after the paper has been accepted for publication. Please indicate clearly the material intended
'y Data upon Also ensure that the Supplementary Data is referred to in the main manuscript.

Please label these supplementary figures/tables as S1, S2, S3, etc. Full details on how to submit supporting information, can

be found at http://authorservices.wiley.com/bauthor/suppinfo.asp

Permission to include other’s work

Permission to reproduce material within the manuscript must be obtained in advance by the corresponding author. Refer
to the original publisher, who is responsible for managing the rights of the original author. Expect this to take up to six
weeks. Once granted, upload a copy of the approval as a supporting file. An acknowledgement to the source must be made
in your text.

SUBMISSION REQUIREMENTS

All submissions to Journal of Oral Rehabilitation should conform to the uniform for manuscripts i to

words - 1500; i figures and tables - 1; maximum references - 5.
Guidelines on specific papers
Randomised clinical trials (RCTs) must conform to the CONSORT statement http://www.consort-statement.org on the
reporting of RCTs. A flow diagram of subjects, the trial protocol, and the registration details of the trial must be included in
the paper along with a numbered checklist provided as supplemenlary material.
Diagnostic studies must conform to the STARD p:/, ard- org/. A flow diagram of subjects,
the trial protocol, and the registration details of the trial mu:t be leuded in the paper alung with a checklist provided as
supplementary material.
Qualitative research - authors should refer to the EQUATOR NETWORK resource centre guidance on good research reporting

).

http://www.equator-network.org, which has the full suite of reporting guidelines (both and qu
Observational studies (Epidemiology) please follow the STROBE guidelines http:// www. org/ and sub-
mit the study protocol as supplementary material.

i i Lysis of ised trials and other evaluation studies must conform to PRISMA guidelines
http://www.pri org (these have the QUOROM guidelines) and submit the study protocol as sup-
plementary material.

SUBMISSION

Submissions must have been read and approved by all authors. Submission of a manuscript implies that it reports unpub-
lished work and that it is not under active consideration for publication elsewhere, nor been accepted for publication, nor
been published in full or in part (except in abstract form).

All material to be considered for publication in Journal of Oral Rehabilitation should be submitted via the journal’s online
submission system at ScholarOne Manuscripts http://mc.manuscriptcentral.com/jor

Full instructions and support are available on the site and a user ID and password can be obtained on the first visit. If you have
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AUTHOR GUIDELINES
SCOPE
Journal of Oral Rehabilitation is an international journal for those active in research, teaching and practice in oral
rehabilitation and strives to reflect the best of evidence-based clinical dentistry. The content of the journal also reflects
documentation of the possible side-effects of rehabilitation, and includes prognostic perspectives of the treatment mo-
dalities chosen.
Journal of Oral Rehabilitation aims to be the most prestigious journal of dental research within all aspects of oral reha-
bilitation and applied oral physiology. It covers all diagnostic and clinical management aspects necessary to reestablish
a subjective and objective harmonious oral function.
The focus for the journal is to present original research findings; to generate critical reviews and relevant case stories,
and to stimulate commentaries and professional debates in Letters to the Editor. We will invite relevant commercial
interests to engage in the journal in order to make it the international forumfor debate between dental clinical sciences
and industry, which share a common goal: to improve the quality of oral rehabilitation.
'We would particularly like to encourage the reporting of randomised controlled trials.
‘We will support our authors by posting the accepted version of articles by NIH grant-holders to PubMed Central upon
acceptance by the journal. Authors must ensure that manuscripts are clearly indicated as NIH-funded using the guide-
lines below.
Keywords: dental disease, dental health, dental materials, gerodontology, oral health, oral medicine, oral physiology, oral
prostheses, oral rehabilitation, restorative dentistry, TMD.
POLICIES
Authorship
Authors submitting a paper do so on the understanding that the manuscript have been read and approved by all authors
and that all authors agree to the submission of the manuscript to the Journal.
Journal of Oral Rehabilitation adheres to the definition of authorship set up by The International Committee of Medical
Journal Editors (ICMJE). According to the ICMJE, authorship criteria should be based on 1) substantial contributions to
conception and design of, or acquisition of data or analysis and interpretation of data, 2) drafting the article or revising
it critically for important intellectual content and 3) final approval of the version to be published. Authors should meet
conditions 1, 2 and 3.
Approvals
Experimentation involving human subjects will only be published if such research has been conducted in full accordance with
ethical principles, including the World Medical Association Declaration of Helsinki (version, 2002 www.wma.net/e/policy/
b3.htm) and the additional requirements, if any, of the country where the research has been carried out. Manuscripts must
be accompanied by a statement that the experiments were undertaken with the understanding and written consent of each
subject and according to the above mentioned principles. A statement regarding the fact that the study has been indepen-
dently reviewed and approved by an ethical board should also be included. Editors reserve the right to reject papers if there
are doubts as to whether appropriate procedures have been used.
‘When experimental animals are used the methods section must clearly indicate that adequate measures were taken
to minimise pain or discomfort. Experiments should be carried out in accordance with the Guidelines laid down by the
National Institute of Health (NIH) in the USA regarding the care and use of animals for experimental procedures or with
the European Communities Council Directive of 24 November 1986 (86/609/EEC) and in accordance with local laws
and regulations.
All studies using human or animal subjects should include an explicit statement in the Material and methods section
identifying the review and ethics committee approval for each study, if applicable. Editors reserve the right to reject
papers if there is doubt as to whether appropriate procedures have been used.
Consent for publication
If individuals might be identified from a publication (e.g. from images or description) authors must obtain explicit in-
formed consent from the individual. Please do not confuse this with consent for the procedure (above). Consent for
publication is required for studies involving human subjects - ALL case reports, letters that describe cases and some
original articles. Cohort studies are exempt; instead evidence of IRB approval (name of IRB, date of approval and approval
code/reference number) must be provided.
Disclosures/conflicts of interest
Authors are required to disclose competing interests. A competing interest exists when a primary interest (such as pa-
tients’ welfare or the validity of research) might be influenced by a secondary interest (such as financial gain or personal
rivalry).
All sources of funding must be disclosed in the Acknowledgments section of the paper. List governmental, industrial,
charitable, philanthropic and/or personal sources of funding used for the studies described in the manuscript. Attribu-
tion of these funding sources is preferred. If in doubt - disclose. For further details, please refer to the Ethics Policy.
For papers where there are no competing interests, include the statement 'Conflicts of interest: No conflicts of
interest declared.”
For research where no source of funding is declared, include the statement 'This research was carried out without
funding!
Peer review
All papers published in Journal of Oral Rehabilitation are subject to peer review. Papers that are outside the scope of
the journal, that do not comply with the guidelines below or are otherwise judged to be unsuitable by the editor will be
rejected without review.
Appropriate papers are sent to at least two independent referees for evaluation. Authors are encouraged to suggest
reviewers of international standing. Referees advise on the originality and scientific merit of the paper; the Editor in Chief
and editorial board, decide on publication. The Editor-in-Chief’s decision is final.
Appeals
The decision on a paper is final and cannot be appealed.
PRE-SUBMISSION ADVICE AND PREPARATION
Before submitting your manuscript, ensure that you refer to the requirements below, which explain the file types, struc-
ture and supporting information required for a successful submission.
SUBMISSIONS THAT DO NOT CONFORM TO OUR REQUIREMENTS WILL BE UNSUBMITTED. THE EDITOR MAY
REJECT YOUR SUBMISSION IF THESE GUIDELINES ARE NOT MET.
Writing should be clear and simple, avoiding excessive use of the passive, and written in good clear ‘international’ English.
Particularly if English is not your first language, before submitting your manuscript you may wish to have it edited
for language. This is not a mandatory step, but may help to ensure that the academic content of your paper is fully
understood by journal editors and reviewers. Language editing does not guarantee that your manuscript will be
accepted for publication. If you would like information about one such service please see http:/authorservices.
wiley.com/bauthor/english_language.asp. The Editor may recommend an English Language Editing Service to an
author as a condition of acceptance. There are other specialist language editing companies that offer similar services
and you can also use any of these. Authors are liable for all costs associated with such services.
Manuscripts and tables
In order to be processed by our production team, all files should be editable, prepared in an appropriate word processing
package and saved as .doc or .rtf. Please note: PDF (.pdf) is not a .doc or .rtf file format and is therefore not an ap-
propriate file type. Manuscripts should be double line spaced with 2.5cm margins. Use 10pt Helvetica font. Headings:
main (section) headings [A] in bold sentence case; sub-headings [B] in italic sentence case; sub-subheadings [C] in italic
sentence case with the text continued on the same line.
Figures
For help and advice on preparing your artwork, see http:/authorservices.wiley.com/bauthor/illustration.asp
TIFF and EPS are preferred file formats. Figures should be prepared in an appropriate graphic package and named
according to DOS conventions, e.g. "figure1.tif. PLEASE NOTE our submission system does not accept RAR files. Space
in the print version is limited. Please consider if any of your figures (or tables) could appear online only. Additional figures
and tables can be made available on the web version of the journal - please see below.
Line work (vector graphics) and combined images (photographs with lines/bars)- .ai (Adobe lllustrator)/Encapsulated
PostScript (.eps). There is a ’save as’ function in most statistical/spreadsheet packages such as Microsoft Excel that
allows files to be saved in eps format.
Lines should not be thinner than 0.25 pts and in-fill patterns and screens should have a density of at least 10%. Use 10pt
Helvetica font for labels. The optimal resolution for these images is 600-1200dpi.
Photographs should be saved as high-resolution (300dpi) .tif files at 1.5x desired prmt size. Lower resolutions (<300 dpi)
may compromise output quality.
Supplementary data
Supporting material that is too lengthy for inclusion in the full text of the manuscript, but would nevertheless
benefit the reader, can be made available by the publisher as online-only content, linked to the online manuscript.
The material should not be essential to understanding the conclusions of the paper, but should contain data that is
additional or complementary and directly relevant to the article content. Such information might include the study pro-
tocols, more detailed methods, extended data sets/data analysis, or additional figures (including colour).
All material to be considered as supplementary data must be uploaded as such with the manuscript for peer review.
It cannot be altered or replaced after the paper has been accepted for publication. Please indicate clearly the material
intended as Supplementary Data upon submission. Also ensure that the Supplementary Data is referred to in the main
manuscript. Please label these supplementary figures/tables as S1, S2, S3, etc. Full details on how to submit supporting
information, can be found at http:/authorservices.wiley.com/bauthor/suppinfo.asp
Permission to include other’s work
Permission to reproduce material within the manuscript must be obtained in advance by the corresponding author. Refer
to the original publisher, who is responsible for managing the rights of the original author. Expect this to take up to six
weeks. Once granted, upload a copy of the approval as a supporting file. An acknowledgement to the source must be
made in your text.
SUBMISSION REQUIREMENTS
All submissions to Journal of Oral Rehabilitation should conform to the uniform requirements for manuscripts submitted
to biomedical journals, drawn up by the International Committee of Medical Journal Editors (ICMJE) see http:/www.
icmje.org/.
General requirements
All submissions should include the following:
Main document
1. Title and running head (short title);
2. Article category;
3. First name, middle initial (if any) and family name of all authors - no degree/titles/positions of responsibility. All those
listed as authors must fulfil the ICMJE criteria;
4. Affiliations should be written after the authors list as follows: Department/Division/Unit name, if any; affiliation
name/City (without state)/Country;

5. Correspondence should be written after the affiliations list as follows: write only the title of one correspond-
ing author (Mr/Mrs/Ms/Dr/Prof), first name(s) written with initials only, and followed by the last name - e.g.
Dr. ). E. Smith; add Department/Division/Unit name, if any/affiliation name/Street address/City/postal code/Country/
Email address;

6. A structured abstract (summary for review papers);

7. Six MeSH-compliant keywords http:/www.nlm.nih.gov/mesh

8. Main body containing sections on background, methods, results and conclusions, with the appropriate heading.

9. Disclosure/Acknowledgements: Indicate at the end of the text before references: 1. Any necessary ethical approval(s);
2. The source of funding for the study; and 3. Any conflict of interest.

10. A reference list in Vancouver style (Ann. Intern. Med. 1997; 126: 36-47), in the order made in the text. Example:
confirmed by other studies.23/23Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic
reviews and meta-analyses: the PRISMA statement. BMJ 2009; 339: b2535.

For books, names and initials of all authors, the full title, place of publication, publisher, year of publication and page
number should be given.

11. Tables - if appropriate, in tabulate text. Do not embed tables.

12. Figure legends - if appropriate, in a list following the references/tables. (Figures must be uploaded
additionally as individual graphic files. Please do not embed figures.)
Accepted article types

Original research - structured abstract of no more than 250 words should include the following: background, objective(s),
methods (include design, setting, subject and main outcome measures as appropriate), results and conclusion. Original
articles that describe cases require parental/patient consent. For cohort studies, please upload a copy of your IRB ap-
proval.

Maximum words - 5000; maximum figures and tables - 6; maximum references - 50.

Reviews - structured summary giving information on methods of selecting the publications cited.

Maximum words - 5000; maximum figures and tables - 6; maximum references - no limit.

Case reports - only exceptional reports that have important education or safety messages will be considered. Our current
rejection rate is 90%. Conclude with 3 learning points for our readers. All case reports require parental/patient consent
for publication.

Maximum words - 2000; maximum figures or tables - 1; maximum references - 5

Correspondence - Letters to the editor are encouraged, particularly if they comment, question or criticise original articles
that have been published in the journal. Letters that describe cases require parental/patient consent for publication.
Maximum words - 1500; maximum figures and tables - 1; maximum references - 5.

Guidelines on specific papers

Randomised clinical trials (RCTs) must conform to the CONSORT statement http:/www.consort-statement.org on the
reporting of RCTs. A flow diagram of subjects, the trial protocol, and the registration details of the trial must be included
in the paper along with a numbered checklist provided as supplementary material.

Diagnostic studies must conform to the STARD statement http:/www.stard-statement.org/. A flow diagram of subjects,
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ABSTRACT

Objectives: A four-dimensional structure for oral health-related quality of life (OHRQoL) was recently proposed, comprising
oral function (OF), orofacial pain (OP), orofacial appearance (OA) and psychosocial impact (PI). This study examined the impact
of different temporomandibular disorder (TMD) symptoms on the four OHRQoL dimensions in young adults. It also correlated
the four dimensions with the seven Oral Health Impact Profile (OHIP) domains.

Methods: Young adults were recruited from a large university. The quintessential five TMD symptoms (5Ts) and OHIP-14 were
used to assess TMD symptoms and OHRQoL. Participants were categorised into no (NT), pain-related (PT), intra-articular (IT)
and combined (CT) TMD groups, and total, dimension and domain OHIP scores were computed. Data were evaluated using the
chi-square test and non-parametric analyses (¢ =0.05).

Results: Among the 1097 eligible participants (mean age 19.9years [SD =1.3]; 69.7% women), 47.2% reported no TMD symp-
toms, while 20.5%, 14.9% and 17.4% had PT, IT and CT TMD symptoms, respectively. Significant differences in OHIP scores
were noted between individuals with and without TMD symptoms across all dimensions and domains (CT, PT, IT>NT).
Additionally, notable distinctions in normalised dimension scores were evident in all participant groups (OP, OA > OF, PI).
Moderate to strong correlations were discerned between OHIP dimensions and domain, except for OA with functional limi-
tation (r,=0.35).

Conclusions: Adopting the four dimensions as the standard metric for assessing OHRQoL can improve study comparability and
enhance understanding of TMD impacts.

Adrian Ujin Yap and Yinghao Xiong are co-first authors.

© 2025 John Wiley & Sons Ltd.

Journal of Oral Rehabilitation, 2025; 0:1-10 10of 10
https://doi.org/10.1111/joor.13965


https://doi.org/10.1111/joor.13965
https://orcid.org/0000-0003-0361-6209
https://orcid.org/0009-0003-0134-3291
https://orcid.org/0000-0002-9621-6257
mailto:
https://orcid.org/0000-0002-7899-1460
mailto:mcmwong@hku.hk

1 | Background

Temporomandibular disorders (TMDs), a cluster of clinical
problems involving the masticatory system, are the second
most common musculoskeletal condition causing pain and
disability, following chronic low back pain [1]. While the es-
timated prevalence of TMDs is around 34%, up to 75% of the
general population experience TMD symptoms, including
facial/pre-auricular pain, temporomandibular joint (TMJ)
sounds and limitations in jaw movements [2-4]. Using the di-
agnostic criteria for TMDs (DC/TMD) and its stratified report-
ing system, TMD diagnoses and symptoms can be classified
into three main categories: intra-articular (IT), pain-related
(PT) and combined (CT) [5, 6]. Women, particularly those be-
tween 20 and 40years old, have a heightened susceptibility to
TMDs [7, 8]. In addition to gender, various bio-psychosocial
factors, such as age, trauma, oral parafunction, psychological
distress and somatic symptoms, have been implicated in the
development of TMDs [9-11]. TMDs, especially those accom-
panied by pain, have been shown to significantly impair oral
health-related quality of life (OHRQoL) in both patient and
community samples. This impact appears more pronounced
in individuals who experience a higher number of TMD symp-
toms [12-14]. Conversely, therapeutic TMD interventions,
such as psychotherapy, occlusal appliances and TMJ arthro-
centesis, have the potential to enhance the OHRQoL of indi-
viduals affected by TMDs [15].

OHRQoL is a complex construct concerning the bio-psychosocial
(functional, physical and psychosocial) aspects of well-being re-
lated to oral health/diseases [14-16]. Its importance in both dental
research and clinical practice lies in the increasing recognition
that managing oral diseases, including TMDs, should prioritise
dental patient-reported outcomes (dPROs) that ‘resonate’ with
patients’ subjective experiences, rather than solely concentrating
on objective clinical measures [15, 16]. The Oral Health Impact
Profile (OHIP), specifically its 14-item short-form version (OHIP-
14), is one of the most widely used tools for assessing OHRQoL
[16-18]. Derived from Locker's model of oral health, the OHIP-
14 consists of seven domains and is frequently employed in TMD
research [12, 13, 19, 20]. However, the OHIP's seven-domain
structure doesn't align well with empirical data [16, 21]. Instead, a
set of four dimensions, namely oral function (OF), orofacial pain
(OP), orofacial appearance (OA) and psychosocial impact (PI),
were identified using exploratory factor analysis [22]. These di-
mensions were later verified and validated through further anal-
yses, establishing a more psychometrically robust and clinically
plausible structure for OHIP and OHRQoL in general [23-25].
Moreover, the four dimensions were also found to underlie den-
tal patient-reported outcome measures (dPROMs) and were de-
termined to be the primary drivers compelling dental patients to
seek care worldwide [26-29]. In light of these discoveries, an in-
ternational group of oral health researchers recommended adopt-
ing the four dimensions as the common metric for assessing the
impact of oral diseases and exploring the effectiveness of dental
interventions. This involved re-mapping and scoring the OHIP
and its iterations, including the OHIP-14 [16, 29, 30].

The four-dimensional impact of different TMD symptoms on
OHRQoL has not been documented among non-clinical young
adults in community settings [30, 31]. Furthermore, correlation

analyses need to be conducted between the OHIP dimensions
and domains to substantiate the use of the physical disability,
physical pain, psychological discomfort and handicap domains
to represent OF, OP, OA and PI dimensions, respectively [16].
Therefore, the threefold objectives of this study were to (1) in-
vestigate the impact of intra-articular and/or pain-related TMD
symptoms on the four OHIP dimensions, (2) identify which
OHIP dimensions are primarily affected by various TMD symp-
toms and (3) establish correlations between the four OHIP
dimensions and the seven OHIP domains. The research hy-
potheses were as follows: (a) TMD symptoms significantly di-
minished the OHRQoL of young adults; (b) the affected OHIP
dimensions varied depending on the presence of TMD pain and/
or dysfunction; and (c) the physical disability, physical pain,
psychological discomfort and handicap domains exhibited mod-
erate to strong correlations with the OF, OP, OA and PI dimen-
sions, correspondingly.

2 | Methods
2.1 | Study Design and Sample

Ethics approval for this research was duly obtained from the
Institutional Review Board of Trisakti University School of
Dentistry (ID: 377/S1/KEPK/FKG/8/2020). Young adults were
recruited from a large university using a non-probabilistic vol-
untary sampling approach. The recruitment process extended
from January to December 2021, leveraging various channels
such as the university's intranet portal and direct interpersonal
engagement. To attain a 95% confidence level with a 5% margin
of error, taking into account the university's student population
of 21000 individuals and a previously reported prevalence rate
of 59% for TMD symptoms in a comparable sample, the study
required a minimum of 366 participants [32]. The inclusion
criteria involved individuals aged 18-24 proficient in English,
while the exclusion criteria comprised those with a history of
prior orofacial trauma/orthognathic surgery, as well as individu-
als currently undergoing treatment for debilitating physical and/
or psychological conditions that impeded independent living.
Additionally, participants with incomplete surveys were also
omitted. After providing informed consent, participants were
directed to complete a comprehensive online survey, which in-
cluded demographic information, the quintessential five TMD
symptoms of the DC/TMD (5Ts) and the OHIP-14 [4, 18].

2.2 | Study Measures

The 5Ts screening tool involves the five key TMD symptoms
specified in the DC/TMD Symptom Questionnaire (SQ), com-
prising three intra-articular symptoms (TMJ noises, closed and
open locking) and two pain-related symptoms (masticatory
muscle/TMJ pain and headache) [4, 5]. It demonstrated high ac-
curacy in detecting all TMDs, IT and PT, with corresponding
areas under the receiver operating characteristics curves of 0.98,
0.98 and 1.00, respectively [4, 5]. Furthermore, the 5Ts exhibited
high sensitivity, ranging from 96.1% to 99.2%, and 100% speci-
ficity in identifying the various TMD conditions [4]. Recently,
the validity of the 5Ts tool was reaffirmed, and enhancements
were made by including options to indicate the frequency and
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differentiate muscle/TMJ pain [33]. TMD symptoms were eval-
uated over 30days, with participants categorised as either ‘5Ts-
negative’ (no TMD symptoms [NT]) if they responded ‘no’ to all
five questions or as ‘5Ts-positive’ (with TMD symptoms [WT])
if they answered ‘yes’ to any of the five items. The ‘5Ts-positive’
participants were subsequently stratified into subgroups based
on the presence of IT, PT or CT symptoms [4, 32].

OHRQoL was assessed using the OHIP-14 questionnaire, which
contained 14 items. The items were grouped into four dimensions
(OF, OP, OA and PI) and seven domains (functional limitation,
physical pain, psychological discomfort, physical disability, psy-
chological disability, social disability and handicap), as outlined
in Table 1 [16, 18]. A 5-point response scale was employed for
scoring the items, where ‘never’ equated to 0 points, ‘hardly’ to 1
point, ‘occasionally’ to 2 points, ‘fairly often’ to 3 points and ‘very
often’ to 4 points. Severity scores for total OHIP, individual di-
mensions and domains were calculated by summing the ordinal
values of all 14 items or dimension/domain-specific items. To sup-
port the comparison of dimensional impacts, normalised severity
scores were computed by dividing the sum of dimension scores
by the number of stipulated items, thereby normalising the scores
with a common score range of 0—-4. Larger severity scores indicate
more impairments to quality of life and a lower OHRQoL.

2.3 | Statistical Analyses

All statistical analyses were conducted using the Statistical
Package for the Social Sciences (SPSS) software version 28.0

(IBM Corporation, Armonk, New York, USA), with the sig-
nificance level set at 0.05. Categorical data were displayed as
frequencies with their corresponding percentages, whereas
numerical data were depicted using both means with standard
deviations and medians with interquartile ranges. Chi-square
test was employed to evaluate categorical data. Given the non-
normal distribution of OHIP data as per Shapiro-Wilk's test,
statistical comparisons among participant groups were per-
formed using Mann-Whitney U test or Kruskal-Wallis tests
with post hoc Dunn tests and Bonferroni correction, while
within-group comparisons were assessed with the Friedman
and Wilcoxon signed-rank tests. Correlation analysis between
the four OHIP dimensions and seven OHIP domains was
conducted using Spearman'’s rho correlation. The strength of
correlation coefficients (r) was classified as weak, moderate
or strong, with cut-off values of 0.1, 0.4 and 0.7, correspond-
ingly [34].

3 | Results

The study included 1097 eligible participants, with a mean age
of 19.9years (SD =1.3), and 69.7% were women. Of these, 47.2%
were 5Ts-negative (NT), while 52.8% were 5Ts-positive (WT)
and experienced TMD symptoms. Among the 5Ts-positive indi-
viduals, the proportion with PT (38.8%) was notably higher than
those with CT (32.9%) and IT (28.3%). The 5Ts-positive group
was somewhat older than the 5Ts-negative group, and no signif-
icant difference in sex distribution was noted between the two
groups (Table 2).

TABLE1 | Distribution of OHIP-14 items for the four dimensions and seven domains.
Dimensions Domains
OHIP Items OF oP 0OA PI D1 D2 D3 D4 D5 D6 D7
1. Speaking/pronouncing d i
2. Sense of taste b i
3. Painful aching b ®
4, Uncomfortable eating b o
5. Self-conscious d d
6. Tense b ®
7. Unsatisfactory diet b i
8. Interrupted meals b i
9. Difficulty relaxing ® o
10. Embarrassed d ®
11. Irritable ® ®
12. Occupational difficulties b b
13. Unsatisfactory life b o
14 Unable to function hd o
Total number of items 4 2 1 7 2 2 2 2 2 2 2

Abbreviations: D1 = functional limitation; D2 = physical pain; D3 =psychological discomfort; D4 = physical disability; D5 = psychological disability; D6 =social
disability; D7 =handicap; OA =orofacial appearance; OF = oral function; OP = orofacial pain; PI=psychosocial impact.
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TABLE 2 | Demographic characteristics of the study sample.

5Ts-negative with no

5Ts-positive with TMD

Variables Total TMD symptoms (NT) symptoms (WT) D
n (%) 1078 (100%) 509 (47.2%) 569 (52.8%)
Age
Mean (SD) 19.9 (1.3) 19.7 (1.3) 20.0 (1.3)
Median (IQR) 20.0 (19.0-21.0) 19.0 (19.0-21.0) 20.0 (19.0-21.0) <0.001*
Sex
Male, n (%) 327 (30.3%) 155 (30.5%) 172 (30.2%) 0.937/

Female, n (%) 751 (69.7%)
TMD sub-types

No TMD, n (%) 509 (47.2%)
Pain-related, n (%) 221 (20.5%)
Intra-articular, n (%) 161 (14.9%)

Combined, n (%) 187 (17.4%)

354 (69.5%)

397 (69.8%)

509 (100%) —

221 (38.8%) —
161 (28.3%)
187 (32.9%)

Note: Bold indicates p <0.05. Results of *Mann-Whitney U and ~chi-square tests.

Table 3 shows the mean/median of OHIP dimension and domain
scores for the four participant groups. Individuals with TMD
symptoms presented significantly higher scores for all OHIP di-
mensions and domains compared to their peers without TMD
symptoms (CT, PT, IT>NT). Moreover, substantial differences in
total OHIP, OP and PI dimension scores, as well as physical pain,
physical disability and psychological disability domain scores,
were observed between those with CT and IT (CT>IT). Table 4
presents the mean/median normalised OHIP dimension scores.
For all participant groups, OP and OA scores were significantly
higher than OF and PI scores (OP, OA > OF, PI). Additionally, no
significant differences in scores were observed between OP and
OA, as well as between OF and PI normalised scores.

Table 5 indicates the correlations between the four OHIP di-
mensions and seven OHIP domains. The correlations between
dimension and domain scores were highly significant (p <0.001)
and generally moderate to strong except for OA with functional
limitation (r,=0.35). The strongest correlations between the four
dimensions and discrete domains were as follows: OF and physi-
cal disability (r,=0.92), OP and physical pain (r,=1.00), OA and
psychological discomfort (r,=0.93) and PI and psychological dis-
ability (r,=0.90).

4 | Discussion

This research is an initial exploration into the impact of differ-
ent TMD symptoms on the four OHRQoL dimensions in young
adults. It identified the dimensions primarily affected by the vari-
ous symptoms and correlated the four dimensions with the seven
OHIP domains. In addition to being more reliable and relevant,
adopting the four dimensions as a standardised metric enables
comparisons among various OHRQoL measures, oral diseases
and dental interventions. It also facilitates decision-making in

clinical practice, enhances communication and collaboration and
aids in policy development [23-25]. Given the significant impact
on OHRQoL caused by TMD symptoms and the largely moderate
to strong correlations between OHIP dimensions and domains,
the first and third research hypotheses were supported. However,
the second research hypothesis was not upheld, as the primarily
affected OHIP dimensions were consistent across all participant
groups. University students were selected as the young adult pop-
ulation due to their vulnerability to chronic pain, including TMDs,
which may stem from psychological distress induced by academic
stress, social pressures and lifestyle adjustments [35, 36]. The prev-
alence of TMD symptoms observed fell within the documented
range for the general population [3, 37]. Participants experiencing
TMD symptoms tended to be slightly older, which could be associ-
ated with increased academic stressors and class hours as courses
progressed [38].

4.1 | Comparison of TMD Symptoms

The presence of TMD pain and/or dysfunction significantly
impaired overall OHRQoL as well as all OHIP dimensions and
domains. Additionally, the combination of pain-related and
intra-articular TMD symptoms reduced overall OHRQoL and
negatively affected the OP and PI dimensions, along with the
physical pain, physical disability and psychological disability do-
mains, when contrasted with painless intra-articular symptoms
alone. This could be partially attributed to the increased likeli-
hood of young adults with CT experiencing more TMD pain and
dysfunction, possibly linked to elevated levels of psychological
distress and reliance on maladaptive coping strategies, including
oral parafunction [32, 39]. Findings corroborated those of previ-
ous studies, emphasising the significant influence of TMDs on
OHRQoL, particularly concerning the physical and psychosocial
aspects [12, 13, 20, 40].
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TABLE 3 | Mean/median OHIP dimension and domain scores for the four participant groups.

Pain-related Intra-articular Combined
Variables No TMD (NT) TMD (PT) TMD (IT) TMD (CT) p* Post hoc”
Total OHIP-14
Mean (SD) 8.7(8.7) 13.8 (9.6) 12.6 (11.3) 15.4 (10.5)
Median 6.0 (2-13) 12.0 (6.0-19.5) 10.0 (3.5-18.0) 14.0 (7.0-22.0)  <0.001 CT,PT,IT>NT
(IQR) CT>IT
Dimensions
Oral function (OF)
Mean 2.202.7) 3.6(2.9) 3.2(3.2) 3.8(3.2)
(SD)
Median 1.0 (0.0-4.0) 3.0 (1.0-6.0) 2.0 (0.5-5.0) 3.0 (2.0-6.0) <0.001 CT, PT,IT>NT
(IQR)
Orofacial pain (OP)
Mean 1.7 (1.6) 2.6 (1.9) 2.4(2.0) 3.0 (2.0)
(SD)
Median 2.0 (0.0-3.0) 2.0 (1.0-4.0) 2.0 (1.0-4.0) 3.0 (2.0-4.0) <0.001 CT, PT,IT>NT,
(IQR) CT>IT
Orofacial appearance (OA)
Mean 1.1(1.2) 1.6 (1.3) 1.5(1.3) 1.8(1.5)
(SD)
Median 1.0 (0.0-2.0) 2.0 (0.0-3.0) 2.0 (0.0-3.0) 2.0 (0.0-3.0) <0.001 CT,PT,IT>NT
(IQR)
Psychosocial impact (PI)
Mean 3.6 (4.6) 6.1(5.5) 5.5(5.9) 6.8 (5.7)
(SD)
Median 2.0 (0.0-6.0) 4.0 (2.0-9.0) 4.0 (1.0-8.0) 6.0 (2.0-10.0) <0.001 CT, PT,IT>NT
(IQR) CT>IT
Domains
Functional limitation (D1)
Mean 0.8 (1.3) 1.3(1.6) 1.2(1.7) 1.2 (1.5)
(SD)
Median 0.0 (0.0-1.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) <0.001 CT, PT,IT>NT
(IQR)
Physical pain (D2)
Mean 1.7 (1.6) 2.6 (1.9) 2.4(2.0) 3.0 (2.0)
(SD)
Median 2.0 (0.0-3.0) 2.0 (1.0-4.0) 2.0 (1.0-4.0) 3.0 (2.0-4.0) <0.001 CT, PT,IT>NT
(IQR) CT>IT
Psychological discomfort (D3)
Mean 1.6 (1.8) 2.5(2.2) 2.2(2.1) 2.8(2.2)
(SD)
Median 1.0 (0.0-3.0) 2.0 (0.0-4.0) 2.0 (0.0-4.0) 2.0 (1.0-4.0) <0.001 CT, PT,IT>NT
(IQR)
(Continues)
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TABLE 3 | (Continued)
Pain-related Intra-articular Combined
Variables No TMD (NT) TMD (PT) TMD (IT) TMD (CT) p* Post hoc”
Physical disability (D4)
Mean 1.4(1.7) 2.3(2.0) 1.9 (1.9) 2.6(2.1)
(SD)
Median 1.0 (0.0-2.0) 2.0 (0.0-4.0) 2.0 (0.0-3.0) 2.0 (1.0-4.0) <0.001 CT, PT,IT>NT
(IQR) CT>IT
Psychological disability (D5)
Mean 1.3(1.7) 2.2(2.0) 2120 2.6 (2.0)
(SD)
Median 1.0 (0.0-2.0) 2.0 (0.0-4.0) 2.0 (0.0-4.0) 2.0 (1.0-4.0) <0.001 CT, PT,IT>NT
(IQR) CT>IT
Social disability (D6)
Mean 0.9 (1.5) 1.5(1.9) 1.3(L.8) 1.6 (1.9)
(SD)
Median 0.0 (0.0-1.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-3.0) <0.001 CT,PT,IT>NT
(IQR)
Handicap (D7)
Mean 0.9 (1.4) 1.5(1.7) 1.4(1.8) 1.6 (1.8)
(SD)
Median 0.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-3.0) <0.001 CT, PT,IT>NT
(IQR)

Note: Bold indicates p <0.05. Results of *Kruskal-Wallis and “Dunn tests with Bonferroni correction.

4.2 | Comparison of OHIP Dimensions

The use of normalised scores allowed for the standardised eval-
uation of the four OHIP dimensions. In all participant groups,
the OP and OA dimensions were significantly more affected
than the OF and PI dimensions. While the disparity in impact
between the OP and OF/PI dimensions is evident, the signifi-
cance of the OA dimension warrants further clarification, es-
pecially since it was also observed in participants without TMD
symptoms [30]. According to the recommended mapping, the
OA dimension is only assessed by a single question in the OHIP-
14: ‘Have you been self-conscious because of your teeth, mouth
or jaws? (item 5)’ [16, 29]. As dental malocclusion, which may be
related to dentofacial disharmonies, has considerable effects on
OA and is associated with OHRQoL, much of the impact on OA
may result from untreated malocclusion [41, 42]. Nevertheless,
a recent study of prospective orthodontic patients found that
TMDs influenced OHRQoL more than the severity of malocclu-
sion [43]. The moderate to strong correlations of OA with OP, OF
and PI (r,=0.465-0.674) provided some evidence to support this.

Montero et al. [44], employing both exploratory and confirma-
tory factor analyses, determined that the OHIP-14 has a three-
dimensional structure, comprising only OF, OP and PI. Their
model was subsequently applied in TMD research, revealing
that the OP and PI dimensions, which exhibited moderate to
strong relationships, were more impacted than the OF dimen-
sion [31]. The three-dimensional structure of the OHIP-14 might

be better suited for TMD research, as it corresponds with exist-
ing literature and the limited relevance of OA to TMDs, except
in situations of dentofacial deformities resulting from severe
TMJ degeneration [31]. Considering the aforementioned infor-
mation, it is advisable to minimise or even omit emphasis on the
OA dimension when using the OHIP-14 mapping recommended
by the international workgroup for TMD research.

4.3 | Correlations Between OHIP Dimensions
and Domains

Correlational analyses were conducted to confirm the inter-
national workgroup’s recommendation to use the physical dis-
ability, physical pain, psychological discomfort and handicap
domains as representations of the OF, OP, OA and PI dimen-
sions, correspondingly, in OHIP assessments [16, 29]. While the
strongest correlations for OF, OP and OA were consistent with
those proposed by the international workgroup, there was a
variation for the PI dimension. The highest correlation coeffi-
cient was noted between PI and psychological disability, with
additional strong associations evident in the psychological dis-
comfort (r,=0.78), social disability (r;=0.78) and handicap do-
mains (r,=0.83). Similarly, strong correlations were discerned
between OF and functional limitation (r;=0.75), as well as be-
tween OA and psychological disability (r;=0.71). This implies
that there may be some overlap in the concepts measured by the
various OHIP-14 domains [45]. As such, the handicap domain
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TABLE 4 | Normalised mean/median OHIP dimension scores for the four participant groups.

Orofacial
Oral function Orofacial appearance Psychosocial
Variables (OF) pain (OP) (0A) impact (PI) p* Post hoc”
5Ts-negative
No TMD symptoms (NT)
Mean (SD) 0.6 (0.7) 0.9 (0.8) 1.1(1.2) 0.5(0.7)
Median 0.3 (0.0-1.0) 1.0 (0.0-1.5) 1.0 (0.0-2.0) 0.3 (0.0-0.9) <0.001 OA, OP> OF, PI
(IQR)
5Ts-positive
With TMD symptoms (WT)
Mean (SD) 0.9 (0.8) 1.3 (1.0) 1.6 (1.4) 0.9 (0.8)
Median 0.8 (0.3-1.3) 1.0 (0.5-2.0) 2.0 (0.0-3.0) 0.6 (0.3-1.3) <0.001 OA, OP> OF, PI
(IQR)
Intra-articular TMD (IT)
Mean (SD) 0.8 (0.8) 1.2 (1.0) 1.5(1.3) 0.8 (0.8)
Median 0.5(0.1-1.3) 1.0 (0.5-2.0) 2.0 (0.0-3.0) 0.6 (0.1-1.1) <0.001 OA, OP>PI, OF
(IQR)
Pain-related TMD (PT)
Mean (SD) 0.9 (0.7) 1.3 (1.0) 1.6 (1.3) 0.9 (0.8)
Median 0.8 (0.3-1.5) 1.0 (0.5-2.0) 2.0 (0.0-3.0) 0.6 (0.3-1.3) <0.001 OA, OP> OF, PI
(IQR)
Combined TMD (CT)
Mean (SD) 0.9 (0.8) 1.5(1.0) 1.8(1.5) 1.0(0.8)
Median 0.8 (0.5-1.5) 1.5 (1.0-2.0) 2.0 (0.0-3.0) 0.9 (0.3-1.4) <0.001 OP, OA > PI, OF
(IQR)

Note: Bold indicates p <0.05. Results of *Friedman and ~Wilcoxon signed-rank tests with Bonferroni correction.

can still be used to reflect the PI domain given their close to very
strong relationships.

4.4 | Study Limitations

The study was subject to some limitations. Firstly, the use of a
cross-sectional design limits the ability to establish causality
between TMD symptoms and the dimensions and domains of
OHRQoL. To determine causal relationships, a longitudinal
study would be necessary. Secondly, the study focused solely on
TMDs and did not assess other oral conditions, such as caries,
periodontal disease and malocclusion, which could also affect
OHRQoL [46]. Thirdly, the findings may not be easily gener-
alised to other age groups or TMD patient populations, as the
study involved young adults from a single university. Moreover,
the sample had a higher proportion of female participants, likely
due to women's greater tendency to engage in online surveys [47].
However, the strong alignment of the results with those from
more diverse populations suggests that the underlying mecha-
nisms are robust, reinforcing the strength of the findings despite
differences in the study population and lending support to their

cautious generalisability [16, 26]. Lastly, although the measures
for assessing TMD symptoms and OHRQoL were validated, they
are self-reported, which can introduce information partialities,
including recall and social desirability biases [48]. That said,
the four-dimensional impact of PT and/or IT symptoms in this
study appears to have mitigated these potential biases. Future
research should prioritise longitudinal studies to establish cau-
sality between TMD symptoms and OHRQoL, with consider-
ation for both general and TMD patient populations to enhance
generalisability. Additionally, TMDs and a broader range of oral
conditions should be physically assessed to minimise biases in
self-reported measures.

5 | Conclusion

This study represents the first large-scale validation of the four-
dimensional impact framework in a non-clinical sample of
young adults, specifically addressing the consequences of TMD
symptoms. Pain-related and/or intra-articular TMD symptoms
are common among young adults, affecting approximately 53%
of the participants in the study. TMD pain and dysfunction,
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TABLE 5 | Correlations between the four OHIP dimensions and seven OHIP domains for all participants.

OHIP dimensions

Orofacial Orofacial Psychosocial
Variables Oral function (OF) pain (OP) appearance (OA) impact (PI)
OHIP dimensions
Oral function (OF) — 0.68 0.47 0.67
Orofacial pain (OP) 0.68 — 0.49 0.60
Orofacial appearance (OA) 0.47 0.49 — 0.67
Psychosocial impact (PI) 0.67 0.60 0.67 —
OHIP domains
Functional limitation (D1) 0.75 0.49 0.35 0.46
Physical pain (D2) 0.68 1.00 0.49 0.60
Psychological discomfort (D3) 0.55 0.56 0.93 0.78
Physical disability (D4) 0.92 0.65 0.44 0.65
Psychological disability (D5) 0.60 0.58 0.71 0.90
Social disability (D6) 0.56 0.46 0.40 0.78
Handicap (D7) 0.53 0.44 0.53 0.83

Note: Results of Spearman's correlation. All displayed associations were significant (p <0.001). Bold indicates the strongest correlations.

especially when concurrent, can significantly impair the OF, OP,
OA and PI dimensions of OHRQoL. The dimensions concern-
ing OP and OA seem to be more affected than those associated
with OF and PI, even in individuals without TMD symptoms.
As dental malocclusion and related conditions exert consider-
able effects on OA and are associated with OHRQoL, it is advis-
able to minimise or even omit emphasis on the OA dimension
when using the OHIP-14 mapping recommended by the interna-
tional workgroup for TMD research. Apart from OA and func-
tional limitation, moderate to strong associations were observed
among OHIP dimensions and domains. The strong correlations
observed between the physical disability, physical pain, psycho-
logical discomfort and handicap domains and the OF, OP, OA
and PI dimensions confirmed their suitability as representa-
tions for the four dimensions. However, within the field of TMD,
there exists some degree of overlap in the concepts measured
by the four dimensions, warranting further investigation. The
adoption of the four dimensions as the standardised metric for
assessing OHRQoL can facilitate comparability between stud-
ies and enhance understanding of the impacts of TMDs, as well
as the outcomes of bio-psychosocial interventions aimed at ad-
dressing them.
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ABSTRACT

Objectives: A four-dimensional structure for oral health-related quality of life (OHRQoL) was recently proposed, comprising
oral function (OF), orofacial pain (OP), orofacial appearance (OA) and psychosocial impact (PI). This study examined the impact
of different temporomandibular disorder (TMD) symptoms on the four OHRQoL dimensions in young adults. It also correlated
the four dimensions with the seven Oral Health Impact Profile (OHIP) domains.

Methods: Young adults were recruited from a large university. The quintessential five TMD symptoms (5Ts) and OHIP-14 were
used to assess TMD symptoms and OHRQoL. Participants were categorised into no (NT), pain-related (PT), intra-articular (IT)
and combined (CT) TMD groups, and total, dimension and domain OHIP scores were computed. Data were evaluated using the
chi-square test and non-parametric analyses (o =0.05).

Results: Among the 1097 eligible participants (mean age 19.9years [SD = 1.3]; 69.7% women), 47.2% reported no TMD symp-
toms, while 20.5%, 14.9% and 17.4% had PT, IT and CT TMD symptoms, respectively. Significant differences in OHIP scores
were noted between individuals with and without TMD symptoms across all dimensions and domains (CT, PT, IT > NT).
Additionally, notable distinctions in normalised dimension scores were evident in all participant groups (OPF, OA > OF, PI).
Moderate to strong correlations were discerned between OHIP dimensions and domain, except for OA with functional limi-
tation (r, =0.35).

Conclusions: Adopting the four dimensions as the standard metric for assessing OHRQoL can improve study comparability and
enhance understanding of TMD impacts.

Adrian Ujin Yap and Yinghao Xiongare co-firstauthors.
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1 | Background

Temporomandibular disorders (TMDs), a cluster of clinical
problems involving the masticatory system, are the second
most common musculoskeletal condition causing pain and
disability, following chronic low back pain [1]. While the es-
timated prevalence of TMDs is around 34%, up to 75% of the
general population experience TMD symptoms, including
facial/pre-auricular pain, temporomandibular joint (TMJ)
sounds and limitations in jaw movements [2-4]. Using the di-
agnostic criteria for TMDs (DC/TMD) and its stratified report-
ing system, TMD diagnoses and symptoms can be classified
into three main categories: intra-articular (IT), pain-related
(PT) and combined (CT) [5, 6]. Women, particularly those be-
tween 20 and 40 years old, have a heightened susceptibility to
TMDs [7, 8]. In addition to gender, various bio-psychosocial
factors, such as age, trauma, oral parafunction, psychological
distress and somatic symptoms, have been implicated in the
development of TMDs [9-11]. TMDs, especially those accom-
panied by pain, have been shown to significantly impair oral
health-related quality of life (OHRQoL) in both patient and
community samples. This impact appears more pronounced
in individuals who experience a higher number of TMD symp-
toms [12-14]. Conversely, therapeutic TMD interventions,
such as psychotherapy, occlusal appliances and TMI arthro-
centesis, have the potential to enhance the OHRQoL of indi-
viduals affected by TMDs [15].

OHRQoL is a complex construct concerning the bio-psychosocial
(functional, physical and psychosocial) aspects of well-being re-
lated to oral health /diseases [14-16]. Its importance in both dental
research and clinical practice lies in the increasing recognition
that managing oral diseases, including TMDs, should prioritise
dental patient-reported outcomes (dPROs) that ‘resonate’ with
patients' subjective experiences, rather than solely concentrating
on objective clinical measures [15, 16]. The Oral Health Impact
Profile (OHIP), specifically its 14-item short-form version (OHIP-
14), is one of the most widely used tools for assessing OHRQoL
[16-18]. Derived from Locker's model of oral health, the OHIP-
14 consists of seven domains and is frequently employed in TMD
research [12, 13, 19, 20]. However, the OHIP's seven-domain
structure doesn't align well with empirical data [16, 21]. Instead, a
set of four dimensions, namely oral function (OF), orofacial pain
(OP), orofacial appearance (OA) and psychesocial impact (PI),
were identified using exploratory factor analysis [22]. These di-
mensions were later verified and validated through further anal-
yses, establishing a more psychometrically robust and clinically
plausible structure for OHIP and OHRQoL in general [23-25].
Moreover, the four dimensions were also found to underlie den-
tal patient-reported outcome measures (AIPROMs) and were de-
termined to be the primary drivers compelling dental patients to
seek care worldwide [26-29]. In light of these discoveries, an in-
ternational group of oral health researchers recommended adopt-
ing the four dimensions as the common metric for assessing the
impact of oral diseases and exploring the effectiveness of dental
interventions. This involved re-mapping and scoring the OHIP
and its iterations, including the OHIP-14 [16, 29, 30].

The four-dimensional impact of different TMD symptoms on
OHRQoL has not been documented among non-clinical young
adults in community settings [30, 31]. Furthermore, correlation

analyses need to be conducted between the OHIP dimensions
and domains to substantiate the use of the physical disability,
physical pain, psychological discomfort and handicap domains
to represent OF, OP, OA and PI dimensions, respectively [16].
Therefore, the threefold objectives of this study were to (1) in-
vestigate the impact of intra-articular and/or pain-related TMD
symptoms on the four OHIP dimensions, (2) identify which
OHIP dimensions are primarily affected by various TMD symp-
toms and (3) establish correlations between the four OHIP
dimensions and the seven OHIP domains. The research hy-
potheses were as follows: (a) TMD symptoms significantly di-
minished the OHRQoL of young adults; (b) the affected OHIP
dimensions varied depending on the presence of TMD painand/
or dysfunction; and (c) the physical disability, physical pain,
psychological discomfort and handicap domains exhibited mod-
erate to strong correlations with the OF, OP, OA and PI dimen-
sions, correspondingly.

2 | Methods
2.1 | Study Design and Sample

Ethics approval for this research was duly obtained from the
Institutional Review Board of Trisakti University School of
Dentistry (ID: 377/S1/KEPK/FKG/8/2020). Young adults were
recruited from a large university using a non-probabilistic vol-
untary sampling approach. The recruitment process extended
from January to December 2021, leveraging various channels
such as the university's intranet portal and direct interpersonal
engagement. To attain a 95% confidence level with a 5% margin
of error, taking into account the university's student population
of 21000 individuals and a previously reported prevalence rate
of 59% for TMD symptoms in a comparable sample, the study
required a minimum of 366 participants [32]. The inclusion
criteria involved individuals aged 18-24 proficient in English,
while the exclusion criteria comprised those with a history of
prior orofacial trauma/orthognathic surgery, as well asindividu-
als currently undergoing treatment for debilitating physical and/
or psychological conditions that impeded independent living.
Additionally, participants with incomplete surveys were also
omitted. After providing informed consent, participants were
directed to complete a comprehensive online survey, which in-
cluded demographic information, the quintessential five TMD
symptoms of the DC/TMD (5Ts) and the OHIP-14 [4, 18].

2.2 | Study Measures

The 5Ts screening tool involves the five key TMD symptoms
specified in the DC/TMD Symptom Questionnaire (SQ), com-
prising three intra-articular symptoms (TMJ noises, closed and
open locking) and two pain-related symptoms (masticatory
muscle/TMI pain and headache) [4, 5]. It demonstrated high ac-
curacy in detecting all TMDs, IT and PT, with corresponding
areas under the receiver operating characteristics curves of 0.98,
0.98 and 1.00, respectively [4, 5]. Furthermore, the 5Ts exhibited
high sensitivity, ranging from 96.1% to 99.2%, and 100% speci-
ficity in identifying the various TMD conditions [4]. Recently,
the validity of the 5Ts tool was reaffirmed, and enhancements
were made by including options to indicate the frequency and
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differentiate muscle/TMJ pain [33]. TMD symptoms were eval-
uated over 30days, with participants categorised as either ‘5Ts-
negative’ (no TMD symptoms [NT]) if they responded ‘no’ to all
five questions or as ‘5Ts-positive’ (with TMD symptoms [WT])
if they answered ‘yes’ to any of the five items. The *5Ts-positive’
participants were subsequently stratified into subgroups based
on the presence of 1T, PT or CT symptoms [4, 32].

OHRQoL was assessed using the OHIP-14 questionnaire, which
contained 14 items. The items were grouped into four dimensions
(OF, OP, OA and PI) and seven domains (functional limitation,
physical pain, psychological discomfort, physical disability, psy-
chological disability, social disability and handicap), as outlined
in Table 1 [16, 18]. A 5-point response scale was employed for
scoring the items, where ‘never’ equated to 0 points, ‘hardly’ to 1
point, ‘occasionally’ to 2 points, ‘fairly often’ to 3 points and ‘very
often’ to 4 points. Severity scores for total OHIP, individual di-
mensions and domains were calculated by summing the ordinal
values of all 14 items or dimension/domain-specific items, To sup-
port the comparison of dimensional impacts, normalised severity
scores were computed by dividing the sum of dimension scores
by the number of stipulated items, thereby normalising the scores
with a common score range of 0-4. Larger severity scores indicate
more impairments to quality of life and a lower OHRQoL.

2.3 | Statistical Analyses

All statistical analyses were conducted using the Statistical
Package for the Social Sciences (SPSS) software version 28.0

(IBM Corporation, Armonk, New York, USA), with the sig-
nificance level set at 0.05. Categorical data were displayed as
frequencies with their corresponding percentages, whereas
numerical data were depicted using both means with standard
deviations and medians with interquartile ranges. Chi-square
test was employed to evaluate categorical data. Given the non-
normal distribution of OHIP data as per Shapiro-Wilk's test,
statistical comparisons among participant groups were per-
formed using Mann-Whitney U test or Kruskal-Wallis tests
with post hoc Dunn tests and Bonferroni correction, while
within-group comparisons were assessed with the Friedman
and Wilcoxon signed-rank tests. Correlation analysis between
the four OHIP dimensions and seven OHIP domains was
conducted using Spearman'’s rho correlation. The strength of
correlation coefficients (r,) was classified as weak, moderate
or strong, with cut-off values of 0.1, 0.4 and 0.7, correspond-
ingly [34].

3 | Results

The study included 1097 eligible participants, with a mean age
of 19.9years (SD=1.3), and 69.7% were women. Of these, 47.2%
were 5Ts-negative (NT), while 52.8% were 5Ts-positive (WT)
and experienced TMD symptoms. Among the 5Ts-positive indi-
viduals, the proportion with PT (38.8%) was notably higher than
those with CT (32.9%) and IT (28.3%). The 5Ts-positive group
was somewhat older than the 5Ts-negative group, and no signif-
icant difference in sex distribution was noted between the two
groups (Table 2).

TABLE1 | Distribution of OHIP-14 items for the four dimensions and seven domains.
Dimensions Domains
OHIP Items OF opP 0OA PI D1 D2 D3 D4 D5 D6 D7
1. Speaking/pronouncing . .
2. Sense of taste . .
3. Painful aching . hd
4. Uncomfortable eating . .
5. Self-conscious hd g
6. Tense . .
@ Unsatisfactory diet . .
8. Interrupted meals . .
9, Difficulty relaxing . .
10. Embarrassed . .
iliL] Irritable . .
12. Occupational difficulties hd hd
13. Unsatisfactory life . .
14 Unable to function . .
Total number of items 4 2 1 7 2 2 2 2 2 2 2

Abbreviations: D1 = functional limitation; D2= physical pain; D3 = psychological discomfort; D4= physical disability; D5 =psychological disability; D6 =social

v: D7 =handicap; OA = orofacial appearance; OF = aral function; OF = arofacial pain; PI = psychosocial impact.
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TABLE 2 | Demographic characteristics of the study sample.

5Ts-negative with no 5Ts-positive with TMD

Variables Total TMD symptoms (NT) symptoms (WT) P
n(%) 1078 (100%) 509 (47.2%) 569 (52.8%)
Age

Mean (SD) 19.9(1.3) 19.7 (1.3) 20.0 (1.3)

Median (IQR) 20.0 (19.0-21.0) 19.0 (19.0-21.0) 20.0 (19.0-21.0) <0.001*
Sex

Male, n (%) 327 (30.3%) 155 (30.5%) 172 (30.2%) 0.937%

Female, n (%) 751 (69.7%)
TMD sub-types

No TMD, 1 (%) 509 (47.2%)
Pain-related, n (%) 221 (20.5%)
Intra-articular, n (%) 161 (14.9%)

Combined, n (%) 187 (17.4%)

354 (69.5%)

509 (100%)

397 (69.8%)

— 221 (38.8%)
161 (28.3%)

187 (32.9%)

Note: Bald indicates p <0.05. Results of *Mann-Whitney U and *chi-square tests.

Table 3 shows the mean/median of OHIP dimension and domain
scores for the four participant groups. Individuals with TMD
symptoms presented significantly higher scores for all OHIP di-
mensions and domains compared to their peers without TMD
symptoms (CT, PT, IT>NT). Moreover, substantial differences in
total OHIP, OP and PI dimension scores, as well as physical pain,
physical disability and psychological disability domain scores,
were observed between those with CT and IT (CT >IT). Table 4
presents the mean/median normalised OHIP dimension scores.
For all participant groups, OP and OA scores were significantly
higher than OF and PI scores (OF, OA > OF, PI). Additionally, no
significant differences in scores were observed between OP and
OA, as well as between OF and PI normalised scores.

Table 5 indicates the correlations between the four OHIP di-
mensions and seven OHIP domains. The correlations between
dimension and domain scores were highly significant (p <0.001)
and generally moderate to strong except for OA with functional
limitation (r, =0.35). The strongest correlations between the four
dimensions and discrete domains were as follows: OF and physi-
cal disability (r, =0.92), OP and physical pain (r,=1.00), OA and
psychological discomfort (r, =0.93) and P1 and psychological dis-
ability (r,=0.90).

4 | Discussion

This research is an initial exploration into the impact of differ-
ent TMD symptoms on the four OHRQoL dimensions in young
adults. It identified the dimensions primarily affected by the vari-
ous symptoms and correlated the four dimensions with the seven
OHIP domains. In addition to being more reliable and relevant,
adopting the four dimensions as a standardised metric enables
comparisons among various OHRQoL measures, oral diseases
and dental interventions. It also facilitates decision-making in

clinical practice, enhances communication and collaboration and
aids in policy development [23-25]. Given the significant impact
on OHRQoL caused by TMD symptoms and the largely moderate
to strong correlations between OHIP dimensions and domains,
the first and third research hypotheses were supported. However,
the second research hypothesis was not upheld, as the primarily
affected OHIP dimensions were consistent across all participant
groups. University students were selected as the young adult pop-
ulation due to their vulnerability to chronic pain, including TMDs,
which may stem from psychological distress induced by academic
stress, social pressures and lifestyle adjustments [35, 36]. The prev-
alence of TMD symptoms observed fell within the documented
range for the general population [3, 37]. Participants experiencing
TMD symptoms tended to be slightly older, which could be associ-
ated with increased academic stressors and class hours as courses
progressed [38].

4.1 | Comparison of TMD Symptoms

The presence of TMD pain and/or dysfunction significantly
impaired overall OHRQoL as well as all OHIP dimensions and
domains. Additionally, the combination of pain-related and
intra-articular TMD symptoms reduced overall OHRQoL and
negatively affected the OP and PI dimensions, along with the
physical pain, physical disability and psychological disability do-
mains, when contrasted with painless intra-articular symptoms
alone. This could be partially attributed to the increased likeli-
hood of young adults with CT experiencing more TMD pain and
dysfunction, possibly linked to elevated levels of psychological
distress and reliance on maladaptive coping strategies, including
oral parafunction [32, 39]. Findings corroborated those of previ-
ous studies, emphasising the significant influence of TMDs on
OHRQoL, particularly concerning the physical and psychosocial
aspects [12, 13, 20, 40].
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TABLE 3 | Mean/median OHIP dimension and domain scores for the four participant groups.

Pain-related Intra-articular Combined
Variables NoTMD (NT) TMD (PT) TMD (IT) TMD (CT) p* Post hoc”
Total OHIP-14
Mean (SD) 87(8.7) 13.8(9.6) 12.6(11.3) 15.4(10.5)
Median 6.0 (2-13) 12.0 (6.0-19.5) 10.0(3.5-18.0) 14.0 (7.0-22.0)  <0.001 CT, PT, IT>NT
(IQR) CT>IT
Dimensions
Oral function (OF)
Mean 2.2(2.7) 3.6(29) 32(3.2) 3.8(3.2)
(SD)
Median 1.0 (0.0-4.0) 3.0 (1.0-6.0) 2.0(0.5-5.0) 3.0(2.0-6.0) <0.001 CT, PT, IT> NT
(IQR)
Orofacial pain (OP)
Mean 17 (1.6) 2.6(19) 2.4(2.0) 3.0(2.0)
(SD)
Median 2.0(0.0-3.0) 2.0(1.0-4.0) 2.0 (1.0-4.0) 3.0(2.0-4.0) <0.001 CT,PT.IT>NT,
(IQR) CT>1IT
Orofacial appearance (OA)
Mean 11(1.2) 1.6(1.3) 1.5(1.3) 1.8(L.5)
(SD)
Median 1.0 (0.0-2.0) 2.0 (0.0-3.0) 2.0 (0.0-3.0) 2.0(0.0-3.0) <0.001 CT,PT,IT>NT
(IQR)
Psychosocial impact (PT)
Mean 3.6(4.6) 6.1(5.5) 5.5(5.9) 6.8 (5.7)
(SD)
Median 2.0(0.0-6.0) 4.0(2.0-9.0) 4.0 (1.0-8.0) 6.0 (2.0-10.0) <0.001 CT, PT, IT> NT
(IQR) CT>IT
Domains
Functional limitation (D1)
Mean 0.8(1.3) 1.3(1.6) 1.2(1.7) 1.2(1.5)
(SD)
Median 0.0 (0.0-1.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) <0.001 CT, PT, IT> NT
(IQR)
Physical pain (D2)
Mean 17 (1.6) 2.6(19) 2.4(2.0) 3.0(2.0)
(SD)
Median 2.0(0.0-3.0) 2.0(1.0-4.0) 2.0 (1.0-4.0) 3.0 (2.0-4.0) <0.001 CT, PT,IT> NT
(IQR) CT>IT
Psychological discomfort (D3)
Mean 1.6 (1.8) 25(2.2) 22(2.0) 2.8(2.2)
(SD)
Median 1.0 (0.0-3.0) 2.0 (0.0-4.0) 2.0 (0.0-4.0) 2.0 (1.0-4.0) <0.001 CT, PT, IT> NT
(IQR)

(Continues)
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TABLE 3 | (Continued)

Pain-related Intra-articular Combined
Variables NoTMD (NT) TMD (PT) TMD (IT) TMD (CT) p* Post hoc”

Physical disability (D4)

Mean 1.4(1.7) 2.3(2.0) 1.9(1.9) 2.6(2.1)

(SD)

Median 1.0(0.0-2.0) 2.0(0.0-4.0) 2.0(0.0-3.0) 2.0 (1.0-4.0) <0.001 CT, PT, IT>NT

(IQR) CT>IT
Psychological disability (D5)

Mean 1.3(1.7) 2.2(2.0) 21(2.1) 2.6 (2.0)

(SD)

Median 1.0(0.0-2.0) 2.0(0.0-4.0) 2.0 (0.0-4.0) 2.0 (1.0-4.0) <0.001 CT, PT, IT>NT

(IQR) CT>IT
Social disability (D&)

Mean 0.9 (1.5) 1.5(1.9) 1.3(1.8) 1.6(1.9)

(SD)

Median 0.0 (0.0-1.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-3.0) <0.001 CT, PT, IT>NT

(IQR)
Handicap (D7)

Mean 0.9(1.4) 1.5(L7) 14(1.8) 1.6 (L.8)

(SD)

Median 0.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-2.0) 1.0 (0.0-3.0) <0.001 CT, PT, IT>NT

(IQR)

Note: Bold indicates p <0.05. Results of *Krusk al-Wallis and “Dunn tests with Bonferroni correction.

4.2 | Comparison of OHIP Dimensions

The use of normalised scores allowed for the standardised eval-
uation of the four OHIP dimensions. In all participant groups,
the OP and OA dimensions were significantly more affected
than the OF and PI dimensions. While the disparity in impact
between the OP and OF/PI dimensions is evident, the signifi-
cance of the OA dimension warrants further clarification, es-
pecially since it was also observed in participants without TMD
symptoms [30]. According to the recommended mapping, the
OA dimension is only assessed by a single question in the OHIP-
14: ‘Have you been self-conscious because of your teeth, mouth
or jaws? (item 5)’ [16, 29]. As dental malocclusion, which may be
related to dentofacial disharmonies, has considerable effects on
OA and is associated with OHRQoL, much of the impact on OA
may result from untreated malocclusion [41, 42]. Nevertheless,
a recent study of prospective orthodontic patients found that
TMDs influenced OHRQoL more than the severity of malocclu-
sion [43]. The moderate to strong correlations of OA with OP, OF
and P1 (r,=0.465-0.674) provided some evidence to support this.

Montero et al. [44], employing both exploratory and confirma-
tory factor analyses, determined that the OHIP-14 has a three-
dimensional structure, comprising only OF, OP and PL Their
model was subsequently applied in TMD research, revealing
that the OP and PI dimensions, which exhibited moderate to
strong relationships, were more impacted than the OF dimen-
sion [31]. The three-dimensional structure of the OHIP-14 might

be better suited for TMD research, as it corresponds with exist-
ing literature and the limited relevance of OA to TMDs, except
in situations of dentofacial deformities resulting from severe
TMIJ degeneration [31]. Considering the aforementioned infor-
mation, it is advisable to minimise or even omitemphasis on the
0A dimension when using the OHIP-14 mapping recommended
by the international workgroup for TMD research.

4.3 | Correlations Between OHIP Dimensions
and Domains

Correlational analyses were conducted to confirm the inter-
national workgroup's recommendation to use the physical dis-
ability, physical pain, psychological discomfort and handicap
domains as representations of the OF, OP, OA and PI dimen-
sions, correspondingly, in OHIP assessments [16, 29]. While the
strongest correlations for OF, OP and OA were consistent with
those proposed by the international workgroup, there was a
variation for the Pl dimension. The highest correlation coeffi-
cient was noted between PI and psychological disability, with
additional strong associations evident in the psychological dis-
comfort (r,=0.78), social disability (r,=0.78) and handicap do-
mains (r,=0.83). Similarly, strong correlations were discerned
between OF and functional limitation (r,=0.75), as well as be-
tween OA and psychological disability (r,=0.71). This implies
that there may be some overlap in the concepts measured by the
various OHIP-14 domains [45]. As such, the handicap domain
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TABLE 4 |

Normalised mean/median OHIP dimension scores for the four participant groups.

Orofacial
Oral function Orofacial appearance Psychosocial
Variables (OF) pain (OP) (0A) impact (PI) p* Post hoc”
5Ts-negative
No TMD symptoms (NT)
Mean (SD) 0.6 (0.7) 0.9 (0.8) 1.1(1.2) 0.5(0.7)
Median 0.3 (0.0-1.0) 1.0 (0.0-1.5) 1.0(0.0-2.0) 0.3(0.0-0.9) <0.001 0OA, OP>OF, PI
(IQR)
5Ts-positive
With TMD symptoms (WT)
Mean (SD) 0.9 (0.8) 1.3(1.0) 1.6(1.4) 0.9(0.8)
Median 0.8(0.3-1.3) 1.0 (0.5-2.0) 2.0 (0.0-3.0) 0.6 (0.3-1.3) <0.001 0A, OP>OF, PI
(IQR)
Intra-articular TMD (IT)
Mean (SD) 0.8 (0.8) 1.2 (1.0) 1.5(1.3) 0.8(0.8)
Median 0.5(0.1-1.3) 1.0 (0.5-2.0) 2.0 (0.0-3.0) 0.6 (0.1-1.1) <0.001 0A, OP > PI, OF
(IQR)
Pain-related TMD (PT)
Mean (SD) 09 (0.7) 1.3 (L0) 1.6(1.3) 0.9 (0.8)
Median 0.8 (0.3-1.5) 1.0 (0.5-2.0) 2.0 (0.0-3.0) 0.6 (0.3-1.3) <0.001 0A, OP>OF, PI
(IQR)
Combined TMD (CT)
Mean (SD) 0.9 (0.8) 1.5 (L0) 1.8(1.5) 1.0(0.8)
Median 0.8 (0.5-1.5) 1.5 (L.0-2.0) 2.0 (0.0-3.0) 0.9 (0.3-1.4) <0.001 OP, 0A > PI, OF
(IQR)

Note: Bold indicates p <0.05. Results of *Friedman and *Wilcoxon signed-rank tests with Bonferroni correction.

can still be used to reflect the PT domain given their close to very
strong relationships.

4.4 | Study Limitations

The study was subject to some limitations. Firstly, the use of a
cross-sectional design limits the ability to establish causality
between TMD symptoms and the dimensions and domains of
OHRQoL. To determine causal relationships, a longitudinal
study would be necessary. Secondly, the study focused solely on
TMDs and did not assess other oral conditions, such as caries,
periodontal disease and malocclusion, which could also affect
OHRQoL [46]. Thirdly, the findings may not be easily gener-
alised to other age groups or TMD patient populations, as the
study involved young adults from a single university. Moreover,
the sample had a higher proportion of female participants, likely
due to women's greater tendency to engage in online surveys [47].
However, the strong alignment of the results with those from
more diverse populations suggests that the underlying mecha-
nisms are robust, reinforcing the strength of the findings despite
differences in the study population and lending support to their

cautious generalisability [16, 26]. Lastly, although the measures
for assessing TMD symptoms and OHRQoL were validated, they
are self-reported, which can introduce information partialities,
including recall and social desirability biases [48]. That said,
the four-dimensional impact of PT and/or IT symptoms in this
study appears to have mitigated these potential biases. Future
research should prioritise longitudinal studies to establish cau-
sality between TMD symptoms and OHRQoL, with consider-
ation for both general and TMD patient populations to enhance
generalisability. Additionally, TMDs and a broader range of oral
conditions should be physically assessed to minimise biases in
self-reported measures.

5 | Conclusion

This study represents the first large-scale validation of the four-
dimensional impact framework in a non-clinical sample of
young adults, specifically addressing the consequences of TMD
symptoms. Pain-related and/or intra-articular TMD symptoms
are common among young adults, affecting approximately 53%
of the participants in the study. TMD pain and dysfunction,
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TABLE 5 | Correlations between the four OHIP dimensions and seven OHIP domains for all participants.

OHIP dimensions

Orofacial Orofacial Psychosocial
Variables Oral function (OF) pain (OP) appearance (OA) impact (PI)
OHIP dimensions
Oral function (OF) — 0.68 047 0.67
Orofacial pain (OF) 0.68 — 0.49 0.60
Orofacial appearance (OA) 0.47 0.49 — 0.67
Psychosocial impact (P1) 0.67 0.60 0.67 —
OHIP domains
Functional limitation (D1) 0.75 0.49 0.35 046
Physical pain (D2) 0.68 1.00 0.49 0.60
Psychological discomfort (D3) 0.55 0.56 0.93 0.78
Physical disability (D4) 0.92 0.65 0.44 0.65
Psychological disability (DS) 0.60 0.58 0.71 0.90
Social disability (D &) 0.56 0.46 0.40 0.78
Handicap (D7) 0.53 0.44 0.53 0.83

Note: Results of Spearman’s correlation. All displayed associations were significant (p < 0.001). Bold indicates the strongest correlations.

especially when concurrent, can significantly impair the OF, OP,
OA and PI dimensions of OHRQoL. The dimensions concern-
ing OP and OA seem to be more affected than those associated
with OF and PI, even in individuals without TMD symptoms.
As dental malocclusion and related conditions exert consider-
able effects on OA and are associated with OHRQoL, it is advis-
able to minimise or even omit emphasis on the OA dimension
when using the OHIP-14 mapping recommended by the interna-
tional workgroup for TMD research. Apart from OA and func-
tional limitation, moderate to strong associations were observed
among OHIP dimensions and domains. The strong correlations
observed between the physical disability, physical pain, psycho-
logical discomfort and handicap domains and the OF, OF, OA
and PI dimensions confirmed their suitability as representa-
tions for the four dimensions. However, within the field of TMD,
there exists some degree of overlap in the concepts measured
by the four dimensions, warranting further investigation. The
adoption of the four dimensions as the standardised metric for
assessing OHRQoL can facilitate comparability between stud-
ies and enhance understanding of the impacts of TMDs, as well
as the outcomes of bio-psychosocial interventions aimed at ad-
dressing them.
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