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establish a subjective and objective harmonious oral function. Oral rehabilitation may become necessary as a result of
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(primarily dental caries and periodontal diseases) and orofacial pain conditions. As such, oral rehabilitation in the twenty-
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SJR





The SJR is a size-independent prestige indicator that

ranks journals by their 'average prestige per article'. It is

based on the idea that 'all citations are not created

equal'. SJR is a measure of scientific influence of

journals that accounts for both the number of citations

received by a journal and the importance or prestige of

the journals where such citations come from It measures

the scientific influence of the average article in a journal,

it expresses how central to the global scientific

Total Documents





Evolution of the number of published documents. All

types of documents are considered, including citable and

non citable documents.

Year Documents

1999 144

2000 142

2001 170

2002 177

Citations per document



This indicator counts the number of citations received by

documents from a journal and divides them by the total

number of documents published in that journal. The

chart shows the evolution of the average number of

times documents published in a journal in the past two,

three and four years have been cited in the current year.

The two years line is equivalent to journal impact factor

™ (Thomson Reuters) metric.

Cites per document Year Value

Cites / Doc. (4 years) 1999 0.514

Cites / Doc. (4 years) 2000 0.712

Total Cites  Self-Cites





Evolution of the total number of citations and journal's

self-citations received by a journal's published

documents during the three previous years.

Journal Self-citation is defined as the number of citation

from a journal citing article to articles published by the

same journal.

Cites Year Value

f

External Cites per Doc  Cites per Doc



Evolution of the number of total citation per document
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Cites per document Year Value

Cites / Doc. (4 years) 2001 0.833

Cites / Doc. (4 years) 2002 0.899

Cites / Doc. (4 years) 2003 0.978

Cites / Doc. (4 years) 2004 1.015

Cites / Doc. (4 years) 2005 1.224

Cites / Doc. (4 years) 2006 1.395

Cites / Doc. (4 years) 2007 1.609

and external citation per document (i.e. journal self-

citations removed) received by a journal's published

documents during the three previous years. External

citations are calculated by subtracting the number of

self-citations from the total number of citations received

by the journal’s documents.

% International Collaboration





International Collaboration accounts for the articles that

have been produced by researchers from several

countries. The chart shows the ratio of a journal's

documents signed by researchers from more than one

country; that is including more than one country address.

Year International Collaboration

1999 13.89

2000 14 08

Citable documents  Non-citable documents





Not every article in a journal is considered primary

research and therefore "citable", this chart shows the

ratio of a journal's articles including substantial research

(research articles, conference papers and reviews) in

three year windows vs. those documents other than

research articles, reviews and conference papers.

Documents Year Value

Cited documents  Uncited documents





Ratio of a journal's items, grouped in three years

windows, that have been cited at least once vs. those not

cited during the following year.

Documents Year Value

Uncited documents 1999 256

Uncited documents 2000 249

Uncited documents 2001 225

Uncited documents 2002 266

% Female Authors





Evolution of the percentage of female authors.

Year Female Percent

1999 18.22

2000 18.31

2001 21.01

2002 24.44

2003 28.29

2004 30 00

Documents cited by public policy (Overton)





Evolution of the number of documents cited by public

policy documents according to Overton database.

Documents Year Value

Overton 1999 13

Overton 2000 6

Overton 2001 10

Overton 2002 15

Overton 2003 14

Documents related to SDGs (UN)





Evolution of the number of documents related to

Sustainable Development Goals defined by United

Nations. Available from 2018 onwards.

Documents Year Value

SDG 2018 8

SDG 2019 11

SDG 2020 16

SDG 2021 13

Estimated APC





It estimates the article processing charges (APCs) a

journal might charge, based on its visibility, prestige, and

impact as measured by the SJR. It does not reflect the

actual APC, but rather a calculated approximation based

on journal quality.

Year Est. APC (USD)

1999 2857

2000 2873

Estimated financial value





It represents the potential financial worth of a journal. It

is obtained by multiplying the journal's Estimated APC by

the total number of citable documents published over

the past five years. This value reflects the hypothetical

revenue a journal could generate based on its estimated

publication costs and scholarly output.

Year Est. value (USD)
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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
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Abstract
Background: The relation between personality, psychosocial factors, somatisation, 
andoral behaviours as risk factors to temporomandibular disorder symptoms have 
notbeen well established.
Objectives: This study examined the association of temporomandibular disorder 
(TMD) symptoms with personality traits, psychological distress, somatisation and oral 
behaviours. The psychosocial and oral behavioural risk factors for TMD symptoms 
were also established in Asian young adults.
Methods: Participants were recruited from a large private University. Based on the 
quintessential five TMD symptoms (5Ts) of the DC/TMD, the participants were 
stratified into those with no (NT), painful (PT), dysfunctional (DT) and mixed (MT) TMD 
symptoms. Personality traits, psychological distress, somatisation and oral behaviours 
were evaluated with the Big Five Inventory-10 (BFI-10), Depression, Anxiety, Stress 
Scales-21 (DASS-21), Patient Health Questionnaire-15 (PHQ-15) and Oral Behaviours 
Checklist (OBC) accordingly. Data were examined using Kruskal–Wallis/Mann–
Whitney U and Chi-squared tests, as well as multivariate logistic regression analysis 
(α = .05).
Results: Of the 420 young adults (mean age 22.7 ± 1.1 years) evaluated, 41.4% had no 
TMD symptoms, while 17.4%, 20.0% and 21.2% reported PT, DT and MT, respectively. 
Though personality traits did not vary notably, participants with MT and PT had 
significantly higher levels of negative affectivity, anxiety and stress than the NT group. 
Moreover, those with MT and PT presented significantly greater somatisation and 
more oral behaviours than the DT and NT groups. Multivariate regression analyses 
indicated that anxiety, somatisation, sleep-related and waking-state nonfunctional 
oral activities were associated with painful and/or dysfunctional TMD symptoms.
Conclusions: Except for sleep-related oral activity, psychosocial and oral behavioural 
risk factors differed for painful, dysfunctional and mixed TMD symptoms in Asian 
young adults.
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1  |  BACKGROUND

Temporomandibular Disorders (TMDs) are a cluster of musculo-
skeletal and neuromuscular conditions characterised by pain and/
or dysfunction of the Temporomandibular joints (TMJs), masticatory 
muscles and related structures.1 They are the most common cause 
of nonodontogenic orofacial pain and affect up to 16% and 75% of 
the general population when determined by protocolised diagnos-
tic criteria and self-reported questionnaires/physical examinations, 
respectively.2,3 Women, particularly those of reproductive age, 
are more vulnerable to TMDs and constitute about 80% of TMD 
patients.4,5 According to the contemporary Diagnostic Criteria for 
TMDs (DC/TMD) standard, common TMDs can be broadly classi-
fied into pain-related (TMJ arthralgia, masticatory muscle myalgia 
and headache attributed to TMDs) and intra-articular TMDs (pri-
marily TMJ disc displacements, degenerative joint disease and sub-
luxation).6 Similarly, TMD symptoms could be categorised as painful 
and dysfunctional.

The complex aetiology of TMDs was found to adhere to the ‘bio-
psychosocial model of illness’ in prospective cohort studies.7 This 
was also supported by cross-sectional and case–control studies in-
dicating higher levels of psychosocial disorders among individuals 
with TMDs including depression, anxiety, stress and somatisation 
(manifestation of psychological distress through physical symptom-
s).8–11 Asians have a greater propensity to somatise negative expe-
riences than Westerners due partly to the stigma associated with 
mental illness in Asian cultures.12–14 More recently, somatisation and 
stress were shown to be predictors for TMDs in nonclinical Asian 
youths, lending additional support to the notion that TMDs could 
be a form of functional somatic syndromes (FSSs).15,16 Furthermore, 
people with TMDs often report multiple FSSs including fibromy-
algia, tension-type headache, chronic fatigue and irritable bowel 
syndromes.17,18

Oral behaviours during sleep and wakefulness had also been as-
sociated with TMDs.19–24 The odds of painful TMDs were increased 
by two to five folds in young adults with high levels of oral be-
haviours.22 Besides bruxism (repetitive masticatory muscle activity 
typified by clenching and/or grinding of teeth), other oral behaviours 
such as the application of pressure to the jaws and unilateral chew-
ing were frequently observed in individuals with TMDs.23 A new 
method of grouping and scoring oral behaviours was just introduced 
by Donnarumma et al.24 In addition to oral activities during sleep, 
subscales for nonfunctional (NFAs) and functional activities (FAs) 
were created for waking-state oral behaviours founded on the Oral 
Behaviour Checklist (OBC).25

Both TMDs and oral behaviours could be influenced by person-
ality traits (a person's characteristic pattern of thoughts, attitudes, 
feelings and behaviours), which affect the way psychosocial distress 
is controlled and relieved.26–31 While there are several personality 
taxonomies, the five-factor model or ‘big five’ is widely accepted and 
applied in research.32–34 The five personality dimensions (OCEAN) 
are openness (the tendency to be curious, creative and imaginative), 
conscientiousness (the tendency to be well-organised, goal-oriented, 

reliable and self-disciplined), extraversion (the propensity to be 
warm, sociable and self-confident), agreeableness (the tendency to 
be polite, cooperative, empathetic and caring) and neuroticism (the 
tendency to experience negative emotions including depression, 
anxiety and stress). The limited literature available suggested that 
TMDs might be related to neurotic or ‘distressed’ personality pro-
files.26–28 Conversely, specific oral behaviours were associated with 
contrasting personality types.29–31 More specifically, individuals 
with bruxism were reported to exhibit conscientiousness, extraver-
sion, as well as neuroticism. The variance could be contributed to 
differences in oral behaviour assessment methods and study sam-
ples including race/ethnicity.

Considering the aforesaid, the objective of this study was to in-
vestigate the association of TMD symptoms with personality traits, 
psychological distress, somatisation as well as oral behaviours. 
The psychosocial and behavioural risk factors for the presence of 
painful and/or dysfunctional TMD symptoms were also explored in 
Asian young adults. The research hypotheses were: (a) painful and 
dysfunctional TMDs are related to some personality traits, (b) pain-
ful and mixed TMD symptoms are accompanied by higher levels 
of psychological distress, somatisation, as well as oral behaviours 
and (c) the odds of painful, dysfunctional and mixed TMDs were 
increased by certain personality, psychosocial and oral behavioural 
factors.

2  |  METHODS

2.1  |  Study participants

Ethical approval for this study was granted by the Institutional 
Review Board at the Faculty of Dentistry, Trisakti University, 
Indonesia (reference number: 013/S3/KEPK/FKG/9/2021). Young 
adults attending a large private university in the capital city of Jakarta 
were recruited using a voluntary sampling method. Volunteers were 
solicited in person and over the internet through public postings. 
Individuals aged 18 to 24 years old who were proficient in English 
were included, while those with previous orofacial trauma/orthog-
nathic surgery or undergoing professional care for debilitating 
physical and/or psychiatric conditions were excluded. A minimum 
of 374 participants are required for the study. This was computed 
with an online sample size calculator (https://www.calcu​lator.net/
sampl​e-size-calcu​lator.html) based on a confidence level of 95%, a 
precision of 5%, enrolment of 20 638 students at the university and 
55% estimated prevalence of TMD symptoms among Asian young 
adults as determined in earlier studies.15,35 Details of the study were 
presented to all potential participants and no financial compensa-
tions were offered for their involvement. After obtaining informed 
consent, the participants were directed to complete an electronic 
survey containing demographic information, the quintessential five 
TMD symptoms (5Ts) of the DC/TMD, Big Five Inventory-10 (BFI-
10), Depression, Anxiety, Stress Scales-21 (DASS-21), Patient Health 
Questionnaire-15 (PHQ-15) and OBC.25,33,36–38
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2.2  |  Study measures

2.2.1  |  TMD symptoms

Archetypal TMD symptoms were appraised with the 5Ts that com-
prised the five key items of the DC/TMD Symptom Questionnaire.6 
The 5Ts have high diagnostic accuracy for identifying pain-related 
and/or intra-articular TMDs with a sensitivity of 96.1%–99.2% and 
specificity of 100%.37 The two painful (TMJ/masticatory muscle 
pain and headache) and three dysfunctional (TMJ noises, closed 
and open-locking) TMD symptoms were assessed over 30 days. 
Participants who answered ‘no’ to all five questions (5Ts-negative) 
were deemed to have ‘no TMD’ symptoms (NT), while those who an-
swered ‘yes’ to any of the five items (5Ts-positive) were considered 
to be ‘with TMD’ symptoms (WT). The WT group was further strati-
fied into those with painful (PT), dysfunctional (DT) and mixed (MT; 
both painful and dysfunctional) TMD symptoms.

2.2.2  |  Personality traits and psychological distress

The ‘big five’ personality traits were assessed with the BFI-10, the 
validated short version of BFI-44, which consists of two items for 
each of the OCEAN dimensions.33,34 The items are scored on a 5-
point response scale where ‘disagree strongly’ = 1 point, ‘disagree 
a little’ = 2 points, ‘neither agree nor disagree’ = 3 points, ‘agree 
a little’ = 4 points and ‘agree strongly’ = 5 points, One of the two 
items in each dimension is scored reversely. Dimension scores 
range from 2 to 10 points with higher scores indicating greater 
partiality towards the specific trait. Psychological distress, spe-
cifically the negative emotional states of depression, anxiety and 
stress, was evaluated with the DASS-21, the abbreviated version of 
the DASS-42.37 The psychometric properties of the DASS-21 are 
well established and it has been shown to have a bifactor structure 
where the different subscales load on a general factor for negative 
affectivity (the disposition to experiencing negative emotions and 
poor self-concept).39 The DASS-21 entails seven items for each of 
its three subscales, which are scored on a 4-point response scale 
spanning from ‘did not apply to me at all’ = 0 points to ‘applied to 
me very much or most of the time’ = 3 points. While total DASS-
21 scores that convey negative affectivity vary between 0 and 63 
points, subscale scores range from 0 to 21 points. Higher total 
and subscale scores indicate greater levels of negative affectivity, 
depression, anxiety and stress accordingly. The severity (normal to 
extremely severe) scoring guide for the three emotional states is 
presented in the DASS manual.37

2.2.3  |  Somatic symptoms and oral behaviours

The presence and severity of nonspecific somatic (physical) symp-
toms/somatisation were examined with the PHQ-15.39 It has good 
measurement properties and the 15 items are scored on a 3-point 

response scale where ‘not bothered at all’ = 0 points, ‘bothered a lit-
tle’ = 1 point and ‘bothered a lot’ = 2 points.38,40 Total PHQ-15 scores 
range from 0 to 30 points and scores of ≥5, ≥10 and ≥15 points spec-
ify mild, moderate and high somatic symptoms/somatisation, re-
spectively. The frequency of oral behaviours was assessed with the 
OBC, which comprised 21 items concerning activities during sleep 
and wakefulness.25 Both sleep and waking-state items are scored on 
a 5-point response scale extending from ‘none of the time’ = 0 points 
to ‘4-7 nights per week’ or ‘all of the time’ = 4 points. Global oral be-
haviours (total OBC scores) vary between 0 and 84 points and are 
categorised as normal (0 to 16 points), low (17 to 24 points) and high 
(25 to 84 points) ‘jaw use behaviours’.22,41 The two sleep-related oral 
activities scrutinised are teeth clenching/grinding when asleep and 
sleeping in positions that put pressure on the jaws. Waking-state 
oral behaviours are grouped into six nonfunctional and six functional 
oral activities.24 While the NFAs encompass grinding, clenching and 
holding activities, the FAs are related to normal jaw functioning such 
as chewing, talking, singing and yawning.24

2.3  |  Statistical analyses

The IBM SPSS Statistics for Windows software Version 27.0 (IBM 
Corporation) was used for statistical analyses with a significance 
level of .05. Qualitative data were reported as frequencies with pro-
portions and examined using the Chi-squared test. Quantitative data 
were subjected to normality testing with Shapiro–Wilk's test and 
presented as means/median with standard deviations (SD)/inter-
quartile ranges (IQR). As data were non-normal, intergroup compari-
sons were done using Kruskal–Wallis and post-hoc Mann–Whitney 
U tests. Multivariate logistic regression analyses were conducted 
to establish the personality, psychosocial and oral behavioural 
risk factors for painful, dysfunctional and mixed TMD symptoms. 
Insignificant variables were removed using a stepwise variable se-
lection technique with a threshold of p < .10. Outcomes were stated 
as odds ratios (ORs) with 95% confidence intervals (95% CI).

3  |  RESULTS

A total of 428 young adults volunteered for the study. Of these, 
8 were excluded due to age (≥25 years old) and the remaining 420 
had a mean age of 22.7 ± 1.1 years and 85.5% were women. While 
41.4% did not experience any TMD symptoms, PT, DT and MT were 
reported by 17.4%, 20.0% and 21.2% of the participants corre-
spondingly (Table 1). The variance in age was insignificant, but con-
siderable differences in gender distribution were noted with the WT 
group having 8.5% more women than the NT group. Tables 2 and 
3 show the mean/median BFI and DASS-21 scores for the various 
TMD groupings. Although personality dimension (OCEAN) scores 
did not differ substantially, significant differences in negative affec-
tivity (MT, PT > NT; MT > DT), anxiety (MT, PT > DT, NT) and stress 
(MT, PT > NT; MT > DT) scores were observed.
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934  |    YAP and MARPAUNG

Table 4 indicates the mean/median PHQ-15 and OBC scores. The 
MT and PT groups had significantly greater somatic symptom scores 
than the DT and NT groups. While participants with DT and NT expe-
rienced mostly mild somatic symptoms, those with MT and PT pre-
sented moderate somatisation. Significant differences in total OBC 
scores were also discerned (MT, PT > DT > NT). Participants without 
(NT) and with TMD symptoms, specifically DT, PT and MT, reported 
normal and low jaw use behaviours, respectively. Significant differ-
ences in sleep-related oral activities (MT, PT, DT > NT), waking-state 
NFA (MT, PT, DT > NT; MT > DT) and waking-state FA (PT > DT, NT) 
scores were also discerned.

The outcomes of logistic regression analyses are displayed in 
Table 5. After adjusting for potential confounders, the odds of pain-
ful TMD symptoms were increased by somatisation (OR = 1.24; 
95% CI = 1.10–1.41), sleep-related oral activities (OR = 1.23; 95% 
CI = 1.05–1.45) and waking-state NFA (OR = 1.15; 95% CI = 1.01–
1.31), whereas the odds of dysfunctional TMD symptoms were 
elevated by only sleep-related oral activities (OR = 1.35; 95% 
CI = 1.16–1.57). The odds of mixed TMD symptoms were increased 
by anxiety (OR = 1.37; 95% CI = 1.12–1.69), sleep-related oral ac-
tivities (OR = 1.23; 95% CI = 1.04–1.45) and waking-state NFA 
(OR = 1.34; 95% CI = 1.18–1.52).

TA B L E  1  Demographic characteristics of the study cohort (n = 420).

Age Gender

Variables n (%) Mean (SD)
Median 
(IQR)

p-value* 
Post-hoc Male n (%) Female n (%)

p-value^ 
Post-hoc

Total 420 (100) 22.7 (1.1) 23.0 (2) – 61 (14.5) 359 (85.5) –

TMD symptoms

No (5Ts-negative) 174 (41.4) 22.7 (1.2) 23.0 (2) .796 34 (19.5) 140 (80.5) .011

Yes (5Ts-positive) 246 (58.6) 22.6 (1.1) 23.0 (2) 27 (11.0) 219 (89.0)

TMD groups

No TMD symptoms (NT) 174 (41.4) 22.7 (1.2) 23.0 (2) .195 34 (19.5) 140 (80.5) .145

Painful TMD symptoms (PT) 73 (17.4) 22.8 (1.0) 23.0 (2) 6 (8.2) 67 (91.8)

Dysfunctional TMD 
symptoms (DT)

84 (20.0) 22.7 (1.2) 23.0 (2) 11 (13.1) 73 (86.9)

Mixed TMD symptoms (MT) 89 (21.2) 22.5 (1.1) 22.0 (1) 10 (11.2) 79 (88.8)

Note: Results of *Kruskal–Wallis and ^Chi-squared tests. Bold indicates p < .05.
Abbreviations: IQR, interquartile range; SD, standard deviation.

Variables
No TMD 
(NT)

Painful 
TMD (PT)

Dysfunctional 
TMD (DT)

Mixed TMD 
(MT)

p-value* 
Post-hoc

Openness (O)

Mean (SD) 6.2 (1.4) 6.2 (1.4) 6.1 (1.4) 6.6 (1.6) .199

Median (IQR) 6.0 (2) 6.0 (2) 6.0 (2) 7.0 (2)

Conscientiousness (C)

Mean (SD) 6.8 (1.4) 6.5 (1.4) 6.6 (1.4) 6.4 (1.2) .235

Median (IQR) 7.0 (2) 7.0 (2) 7.0 (2) 7.0 (1)

Extraversion (E)

Mean (SD) 7.0 (1.7) 6.8 (1.7) 6.6 (1.5) 7.0 (1.7) .364

Median (IQR) 7.0 (2) 7.0 (2) 6.5 (2) 7.0 (2)

Agreeableness (A)

Mean (SD) 7.2 (1.4) 7.0 (1.1) 7.2 (1.5) 7.0 (1.4) .392

Median (IQR) 7.0 (2) 7.0 (2) 7.0 (2) 7.0 (2)

Neuroticism (N)

Mean (SD) 6.5 (1.8) 7.0 (1.5) 6.8 (1.6) 6.9 (1.7) .123

Median (IQR) 7.0 (3) 7.0 (2) 7.0 (2) 7.0 (2)

Note: Results of *Kruskal–Wallis test.
Abbreviations: IQR, interquartile range; SD, standard deviation.

TA B L E  2  Mean/median Brief big five 
inventory (BFI) scores for the various 
groups.
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    |  935YAP and MARPAUNG

4  |  DISCUSSION

This study focussed on young adults as they characterised the major-
ity of TMD patients and represented the age when TMD symptoms 
start to peak.42,43 University students were singled out, due to their 
relatively high rates of psychological distress, bodily pain, bruxism 
and TMD symptoms, which could be linked with new autonomy/re-
sponsibilities, altered life/living conditions and academic stresses/
demands.44,45 The prevalence of TMD symptoms in our sample of 

Southeast Asian young adults was within the range reported inter-
nationally and corroborated reports of high frequencies of TMDs in 
South and West Asian university students.3,46,47 As personality traits 
did not differ significantly among the various TMD groupings. the first 
research hypothesis was rejected. The second and third research hy-
potheses were partly supported as participants with MT and PT had 
considerably higher levels of psychological distress and the odds of 
painful, dysfunctional and mixed TMD symptoms were significantly 
increased by explicit psychosocial and oral behavioural factors.

TA B L E  3  Mean/median Depression, anxiety, stress scales-21 (DASS-21) scores for the various groups.

Variables No TMD (NT) Painful TMD (PT)
Dysfunctional TMD 
(DT) Mixed TMD (MT) p-value* Post-hoc

Negative affectivity

Mean (SD) 13.1 (10.2) 15.9 (9.9) 13.3 (9.7) 16.9 (10.1) .004

Median (IQR) 12.0 (14) 15.0 (13) 11.5 (13) 16.0 (14) MT, PT > NT MT > DT

Depression

Mean (SD) 3.2 (3.5) 3.5 (3.5) 3.1 (3.3) 3.6 (3.8) .611

Median (IQR) 2.0 (5) 2.0 (5) 2.0 (4) 2.0 (4)

Anxiety

Mean (SD) 4.0 (3.3) 5.2 (3.4) 4.1 (3.6) 5.9 (3.4) <.001

Median (IQR) 4.0 (5) 5.0 (4) 3.0 (5) 5.0 (4) MT, PT > DT, NT

Stress

Mean (SD) 5.9 (4.4) 7.2 (4.3) 6.0 (4.2) 7.4 (4.1) .010

Median (IQR) 6.0 (5) 7.0 (6) 5.5 (7) 7.0 (6) MT, PT > NT MT > DT

Note: Results of *Kruskal–Wallis/Mann–Whitney U tests. Bold indicates p < .05.
Abbreviations: IQR, interquartile range; SD, standard deviation.

TA B L E  4  Mean/median Patient health questionnaire-15 (PHQ-15) and Oral Behaviour Checklist (OBC) scores for the various groups.

Variables No TMD (NT) Painful TMD (PT)
Dysfunctional TMD 
(DT) Mixed TMD (MT) p-value* Post-hoc

Somatic symptoms

Mean (SD) 5.1 (4.9) 10.7 (5.9) 5.6 (4.9) 10.1 (5.9) <.001

Median (IQR) 4.0 (5) 10.0 (10) 5.0 (5) 9.0 (8) PT, MT > DT, NT

Oral behaviours (OB)

Global OB

Mean (SD) 14.9 (6.5) 19.3 (5.4) 17.3 (5.7) 20.1 (6.8) <.001

Median (IQR) 14.0 (9) 20.0 (8) 16.5 (8) 20.0 (10) MT, PT > DT > NT

Sleep-related oral activities

Mean (SD) 2.7 (2.0) 3.7 (1.6) 3.6 (1.5) 3.8 (1.7) <.001

Median (IQR) 3.0 (3) 4.0 (1) 4.0 (1) 4.0 (2) MT, PT, DT > NT

Waking-state nonfunctional oral activities (NFA)

Mean (SD) 1.5 (2.2) 2.7 (2.5) 2.2 (2.5) 3.7 (2.7) <.001

Median (IQR) 1.0 (2) 2.0 (3) 2.0 (3.0) 4.0 (3) MT, PT, DT > NT MT > DT

Waking-state functional oral activities (FA)

Mean (SD) 6.3 (2.7) 7.3 (2.3) 6.4 (2.5) 6.8 (3.0) .022

Median (IQR) 6.0 (4) 7.0 (3) 6.0 (4) 7.0 (4) PT > DT, NT

Note: Results of *Kruskal–Wallis/Mann–Whitney U tests. Bold indicates p < .05.
Abbreviations: IQR, interquartile range; SD, standard deviation.
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936  |    YAP and MARPAUNG

4.1  |  Personality traits and psychological distress

Results of intergroup comparisons indicated that personality traits 
did not influence the presence of TMD symptoms. Findings dif-
fered from those of earlier work suggesting that TMDs are con-
nected to neurotic or ‘distressed’ personalities.26–28 The disparity 
could be attributed to differences in research settings and race/
ethnicity as well as the rather high scores for neuroticism in the 
NT group. Significant differences in negative affectivity, anxiety 
and stress scores were detected among the four TMD groups. 
Participants with MT had significantly higher levels of negative af-
fectivity, anxiety and stress than the DT and NT groups reiterat-
ing the observations in TMD patients.48,49 Findings corroborated 
earlier research specifying the greater role of anxiety and stress 
in the development of TMDs in Southeast Asian youths who often 
have normal levels of depression.50,51 Anxiety and stress are inter-
twined and may be mediated via the effects of glucocorticoids on 
corticotropin-releasing hormones in limbic structures.52 Moreover, 
anxiety and stress were also recently found to be moderately cor-
related to TMD and somatic symptoms in a nonclinical community 
sample of young people.15

4.2  |  Somatic symptoms and oral behaviours

Individuals with PT and MT had significantly higher levels of so-
matic symptoms than the DT and NT groups. While participants 
with DT and NT experienced mostly mild somatic symptoms, 
those with TMD pain (PT and MT) presented moderate somati-
sation reinforcing the belief that TMDs are a type of FSSs.15,16 
Women are known to experience more numerous, frequent and 
intense somatic symptoms than men and gender differences in 
somatic perceptions, symptoms acknowledgement/disclosure, 
socialisation and psychological distress had been implicated.53 
Findings were congruent with the high prevalence of moderate-
to-high somatisations in TMD patients and the preponderance of 
women among them.2,8 This study is one of the first to apply the 
new method of grouping/scoring the OBC that categorises oral 
behaviours into sleep-related activities and waking-state NFA/
FA.24 Significant differences in total OBC, sleep-related oral ac-
tivity, waking-state NFA and waking-state FA scores were dis-
cerned among the four TMD groups supporting the potential role 
of oral parafunction (abnormal function not related to mastica-
tion, deglutition or speech) in the aetiology of TMDs. However, 

TA B L E  5  Risk factors for the presence of painful, dysfunctional and mixed TMD symptoms.

Variables

Painful TMD symptoms Dysfunctional TMD symptoms Mixed TMD symptoms

Odds ratio (95% CI) p-Value Odds ratio (95% CI) p-Value Odds ratio (95% CI) p-Value

Gender

Male Reference

Female 1.51 (0.54–4.24) .432

Personality traits

Openness 1.18 (0.95–1.17) .128

Conscientiousness 0.96 (0.75–1.23) .121

Extraversion 0.88 (0.75–1.04) .143

Agreeableness

Neuroticism 1.15 (0.96–1.38) .121 1.05 (0.83–1.32) .698

Psychological distress

Negative affectivity 0.99 (0.95–1.02) .470 1.01 (0.95–1.08) .700 0.94 (0.87–1.00) .062

Depression

Anxiety 1.13 (0.92–1.38) .257 1.37 (1.12–1.69) .003

Stress 1.01 (0.81–1.27) .930 0.97 (0.78–1.20) .770

Somatisation 1.24 (1.10–1.41) .001 1.08 (0.95–1.23) .236

Oral behaviours

Global OB 0.98 (0.92–1.05) .560

Sleep-related oral 
activity

1.23 (1.05–1.45) .011 1.35 (1.16–1.57) <.001 1.23 (1.04–1.45) .014

Waking-state NFA 1.15 (1.01–1.31) .031 1.10 (0.97–1.24) .148 1.34 (1.18–1.52) <.001

Waking-state FA 1.10 (0.98–1.23) .119

Note: Results of multivariate logistic regression analyses. Bold indicates p < .05.
Abbreviations: OB, oral behaviours; NFA, nonfunctional oral activity; FA, functional oral activity.
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    |  937YAP and MARPAUNG

this affiliation may depend partly on the presence of other risk 
factors given the generally low levels of jaw use behaviours con-
veyed by the participants. Furthermore, there is currently no 
evidence demonstrating a direct causal relationship between oral 
behaviours and TMDs.19,20 While substantial differences in global 
oral behaviours, sleep-related oral activities and waking-state 
NFA were observed between individuals with (MT, PT and DT) 
and without TMD symptoms, notable variance in waking-state FA 
was observed only between the PT and NT groups. Repetitive 
parafunctional and functional oral activities could generate ex-
cessive and/or protracted stresses on the stomatognathic sys-
tem ensuing in possible pain-related and intra-articular TMDs.54 
When the various types of TMD symptoms were compared, 
considerable differences in global oral behaviours (MT, PT > DT), 
waking-state NFA (MT > DT) and FA (PT > DT) were perceived. No 
significant differences in sleep-related oral activities were ob-
served among the MT, PT and DT groups. This can be explained 
by either sleep-related oral activities contributing to all TMD 
symptoms or decreased oral behaviour awareness during sleep. 
Multivariate logistic regression analyses, where all explanatory 
variables were examined simultaneously, were subsequently per-
formed to establish the risk factors for painful, dysfunctional and 
mixed TMD symptoms.

4.3  |  Risk factors for TMD symptoms

The outcomes of multivariate analyses indicated that apart from 
sleep-related oral activities, psychosocial and oral behavioural risk 
factors differed for painful, dysfunctional and mixed TMD symp-
toms. Sleep-related oral activities increased the odds of painful, dys-
functional and mixed TMDs by 23%, 35% and 23% correspondingly. 
Waking-state NFA appeared to affect TMD pain increasing the odds 
of painful TMD symptoms by 15% and mixed TMD symptoms by 
34%. While somatisation amplified the odds of painful TMD symp-
toms by 24%, anxiety increased the odds of mixed TMD symptoms 
by 37%. Unlike earlier studies, psychological distress did not appear 
to increase the risk of painful and dysfunctional TMD symptoms sub-
stantially even though significant differences in negative affectivity, 
anxiety and stress were discerned among TMD groups.15,50 Besides 
the lower levels of psychological distress in community samples 
when compared to TMD patients,49 this outcome could also be ac-
counted for by the absence of oral behaviours assessment in many 
prior studies. Psychological distress influences oral behaviours as 
well as somatic, and TMD symptoms and is thus a confounding vari-
able.15,21,23,35 It is plausible that the effects of psychological distress 
are mediated by somatisation and oral parafunction during sleep and 
wakefulness.

Collectively, the results reinforced the need to assess young 
adults for somatisation, sleep and awake oral activities together 
with psychological distress during TMD management. In addition 
to standard TMD interventions such as medication and splint ther-
apy, cognitive-behavioural therapies could be advantageous for 

alleviating TMD and somatic symptoms and their accompanying oral 
behaviours and psychological distress.55

4.4  |  Study limitations

This observational study has its limitations. First, like other cross-
sectional investigations, causal and temporal relationships between 
TMD symptoms and the various variables cannot be ascertained. 
Temporal associations are pertinent considering the fluctuating 
nature of TMD symptoms and can only be established with pro-
spective longitudinal studies. Second, the study was focussed on 
university students that do not represent all young adults in the 
country. Furthermore, the majority of the participants were women 
as they have a greater propensity to contribute to online surveys 
than men.56 Though the results may be subjected to a gender bias, 
the odds of TMDs in the female participants paralleled that of other 
studies.4 Third, the study is also disposed to other information par-
tialities, such as social desirability, recall and confirmation biases, 
that accompany self-reported data.57 Future research could incor-
porate out-of-school/working young adults, more male participants, 
as well as objective examinations for rendering TMD diagnoses. The 
research should also be extended to TMD patients given their con-
ceivable phenotypic differences.

5  |  CONCLUSION

TMD symptoms were experienced by 58.6% of the Asian young 
adults examined. While 17.4% and 20.0% had painful and dys-
functional complaints, 21.2% reported mixed TMD symptoms. 
Personality traits did not appear to influence the presence of TMD 
symptoms. Notwithstanding, individuals with painful and mixed 
TMD symptoms had substantially higher levels of negative affec-
tivity, anxiety, stress, somatisation and oral behaviours compared 
with their peers with no TMDs. While sleep-related oral activities 
increased the odds of painful and/or dysfunctional TMD symptoms, 
waking-state nonfunctional activities increased the odds of TMD 
pain. Somatisation and anxiety were risk factors for painful and 
mixed TMD symptoms, respectively. Results validated the utility 
of the new method of grouping/scoring the OBC and emphasised 
the need to screen for psychological distress, somatisation and par-
afunctional oral behaviours in young adults with TMD symptoms. 
Further research is warranted to confirm the multifaceted inter-
relationship between psychosocial and oral behavioural factors in 
the aetiology of painful and/or intra-articular TMDs.
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