:' frontiers

ORIGINAL RESEARCH
published: 19 November 2021

in Oral Health doi: 10.3389/froh.2021.675709
Check for
updates
The Association Between
Self-Reported Temporomandibular
Amal Al-Khotani®?%*, Dalia E. Meisha*, Samaa Al Sayegh??,
Britt Hedenberg-Magnusson?®, Malin Ernberg?® and Nikolaos Christidis %°
" Dental Department, East Jeddah Hospital, Ministry of Health, Jeddah, Saudi Arabia, ? Scandinavian Center for Orofacial
Neurosciences (SCON), Huddinge, Sweden, ° Division of Oral Diagnostics and Rehabilitation, Department of Dental
Medicine, Karolinska Institutet, Huddinge, Sweden, * Department of Dental Public Health, Faculty of Dentistry, King Abdulaziz
University, Jeddah, Saudi Arabia, ° Department of Orofacial Pain and Jaw Function, Eastman Institutet, Folktandvarden
OPEN ACCESS Stockholm AB, Stockholm, Sweden
Edited by:
Ashraf F. Ayoub, Background: Several studies have reported an association between
U”’Verj”ﬁ O(;i/,asiow’ temporomandibular disorder pain (TMD-P) and emotional disorders in children
nited Kingdom ) ) ) )
Reviewed b and adolescents. However, no studies have reported if self-reported TMD-P in Saudi
view y:

Ezekiel Taiwvo Adebayo,

University of Medical Sciences, Nigeria
Cid Gomes,

Universidade Nove de Julho, Brazil

*Correspondence:

Amal Al-Khotani
aalkhotani@yahoo.com
orcid.org/0000-0001-7168-9835

Specialty section:

This article was submitted to
Oral and Maxillofacial Surgery,
a section of the journal
Frontiers in Oral Health

Received: 03 March 2021
Accepted: 18 October 2021
Published: 19 November 2021

Citation:

Al-Khotani A, Meisha DE, Al

Sayegh S, Hedenberg-Magnusson B,
Ernberg M and Christidis N (2021) The
Association Between Psychological
Symptoms and Self-Reported
Temporomandibular Disorders Pain
Symptoms in Children and
Adolescents.

Front. Oral. Health 2:675709.

doi: 10.3389/froh.2021.675709

Arabia is associated with psychosocial symptoms. Therefore, the current study aimed
to evaluate the association between self-reported TMD-P with depression, anxiety and
somatic problems in children and adolescents in Saudi Arabia. The hypothesis was
that there is an association between self-reported TMD-P and psychological symptoms
among children and adolescents.

Materials and Methods: The included participants were randomly selected boys
and girls aged between 10 and 18 years, with a mean (SD) age of 14.0 (2.3) years.
Out of 633 children and adolescents that were invited to participate, 509 voluntarily
agreed to participate, and 466 completed all questionnaires. The questionnaires included
items retrieved from the Youth Self Report (YSR) and Axis Il of the Research Diagnostic
Criteria for TMD (RDC/TMD) besides demographic data, medical history, and presence of
oral parafunctions. To assess the presence of self-reported TMD-Pain, each participant
was verbally asked two validated questions regarding the presence of TMD-P and
dysfunction (2Q-TMD).

Results: Self-reported TMD-P in children and adolescents was significantly associated
with anxiety, depression, somatic symptoms, and social problems (P < 0.0001). Further,
the frequencies of anxiety, depression, and somatic disorders were more evident among
children and adolescents who suffered from TMD-P (P < 0.0001). The odds of reporting
TMD-P in children and adolescents was 1.4 times for border line and clinical diagnosis
scores for anxiety and withdrawal depression domains, and 2.6 times for the somatic
symptoms’ domains. However, in the multiple regression model after controlling for
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possible confounders, only somatic symptoms and social scores were significant.
Moreover, self-reported TMD-P was twice as prevalent among girls compared to boys.

Conclusion: This study reports a significant association between psychosocial burden
and presence of self-reported TMD-Pain, with a stronger impact on girls than boys.
There were significantly higher number of participants with self-reported TMD-P reporting
a poor oral and general health. In addition, self-reported TMD-P was higher among
those with borderline and clinically diagnosed anxiety/depression scores. Based on this
finding, the current study supports that an early approach and recognition of children
and adolescents with anxiety, depression, somatic symptoms, and TMD problems. This
could result in a lesser burden for these children and adolescents both in regard to pain
and psychosocial implications with increased quality of life.

Keywords: pain, anxiety, depression, somatic, TMD (temporomandibular disorders)

INTRODUCTION

It is well-documented that pain disorders, such as the
pain in orofacial or temporomandibular joint (TM])
regions, are comorbid with biopsychosocial factors [1-3].
Temporomandibular disorders (TMD) are a heterogeneous
group of symptoms including signs and symptoms with different
degrees which affect the musculoskeletal system in the face and
TM]J area [4]. Studies have shown that the prevalence of TMD
signs and symptoms range between 20 and 34% [5-8]. It is worth
mentioning that TMD patients respond more to stressors in
the masticatory muscles than in other muscle systems [9]. One
cannot ignore the importance of this area since it includes a
complex mechanism while the person is chewing and talking.
Therefore, pain or dysfunction in this part will negatively affect
the children’s and adolescents’ well-being. When left untreated,
patients who reported TMD pain (TMD-P) in adolescents have a
threefold risk of TMD-P in adulthood [10].

TMD-P can be comorbid with somatic painful complaints
such as headache, neck pain, and back pain [10-12]. Non-
painful complaints can also co-occur with TMD-P such as social
impairment, anxiety, depression, and low school performance
[10, 12-15]. In addition to comorbidities, the challenge clinicians
encounter is the diagnosis of TMD due to its special anatomic
location and proximity to complex structures in the head and
neck area. This unique location can lengthen the journey of
reaching a definite TMD diagnosis which in turn increases the
patient’s stress and anxiety.

Anxiety can be defined as a person’s expected emotional
condition in certain situations [16]. It is considered one of
the internalizing psychosocial disorders that commonly affect
children and adolescents suffering from pain [17]. Recently,
it has been reported that the prevalence of anxiety and its
consequent depression and somatic complains are increasing
among children and adolescents [18]. Relying on its prevalence,
many studies elaborated the possible causes of anxiety in
children and adolescents such as chronic pain, physical illness,
puberty, and health problem secondary to a disease or syndrome
[18]. Accordingly, patients usually ease their stress by using
their stomatognathic system, in turn this leads to increase

in the secretion of cortisol level in saliva [19]. Consequently,
the secretion of cortisol level leads to muscular tension and
developing of parafunctional habit including bruxism, teeth
grinding, and clenching [20]. As a response, psychophysiological
symptoms, which indicate an individual muscular reaction,
might appear secondary to stressful circumstances [21]. Long
term, untreated anxiety can progress into depression and somatic
disorders such as TMD-P [10, 22, 23].

In Saudi Arabia, it has been shown that more than half of
adolescent boys have at least one emotional disorder (depression,
anxiety, and stress) [24]. Other studies found more than one
quarter of children and adolescents diagnosed with one or more
TMD problems [8]. Together, several studies have reported
an association between TMD-P and emotional disorders in
children and adolescents [11, 15, 23]. However, no study, to the
authors knowledge, has reported self-reported TMD-P in Saudi
Arabia associated with psychosocial symptoms. Therefore, the
current study aimed to evaluate the association between self-
reported TMD-P and depression, anxiety and somatic problems
in children and adolescents in Saudi Arabia. The hypothesis was
that there is an association between self-reported TMD-P and
psychological symptoms among children and adolescents.

MATERIALS AND METHODS

This cross-sectional study was conducted between January 2014
and March 2014 and was part of a project with several studies
carried out in the city of Jeddah, Saudi Arabia [8, 15, 23].
The study was approved by the local ethical committee at the
Department of Medical Study and Research, Ministry of Health,
Jeddah, Saudi Arabia following the Declaration of Helsinki
guidelines. All participants received both written and verbal
information and gave both verbal and parental written consent
prior to inclusion.

Participants

The only inclusion criterion for the participating children and
adolescents was being at the age between 10 and 18 years. To
obtain results that could be generalizable the present study did
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not have any exclusion criteria; thus, all plausible participants
were invited. However, the participants of the current study were
randomly selected from different schools in Jeddah city. This
randomization process was conducted as follows:

1. The city of Jeddah was divided into the five predefined
regions: North, South, East, West, and Central.

2. The inclusion of schools was based on a predefined set of
schools, as clustered by the ministry of education, in order to
obtain a representative sample of the city of Jeddah.

3. The educational system in Saudi Arabia is based on single-sex
schools (i.e., boy-schools vs. girl-schools).

4. Two boy-schools and two girl-schools were randomly selected
from each region. This randomization was performed with
a computer-based application (www.randomization.com) by
one of the researchers (NC) who did not participate in
data collection.

5. One class from each school (having on average 30 pupils) was
also randomly selected using a simple sampling method. This
simple sampling was done by using a bucket with the titles of
the school classes from the specific school from which a dental
assistant not participating in the data collection drew one class.

Study Protocol(s)

As this study is part of a larger project, this paper only
presents the Axis II of the Research Diagnostic Criteria for TMD
(RDC/TMD). The clinical diagnoses, based on Axis I of the
RDC/TMD, are presented in another study [8]. Due to the single-
sex education system in Saudi Arabia, two protocols were used:
one for girls and one for boys. To reduce the impact of using
two protocols and different locations/surroundings during the
examinations only one examiner (AA-K) did all examinations,
and the same equipment was used in both examination
facilities. Furthermore, collected data included demographic
data (including ethnic and socioeconomic background), medical
history, headache, and presence of oral parafunctions, i.e., the
biopsychosocial aspects of TMD.

Protocol for Girls

One day before their clinical examination, all girls and their
parents received information about the purpose of the study and
a brief explanation of the questionnaires they were asked to fill
in. On the day of clinical examination (Axis I of the RDC/TMD),
the participating girls were examined in their schools, during the
ordinary school day, using a mobile dental chair in the nurse’s
room. Also, the girls completed the official Arabic version of the
YSR (YSR; licensed from ASEBA/Research Centre for Children,
Youth & Families, University of Vermont, Burlington, USA).

Protocol for Boys

One appointment was offered to each presumable participant.
The boys were accompanied by a parent/guardian to the
clinic. To reduce the risk of parent/guardian interference the
parents/guardians were asked to wait outside the clinical room.
However, if the parent/guardian insisted to attend together with
their son, they were asked to remain passive during the entire
session. The participating boys were examined at a dental clinic,
at the primary health care center of that region.

All boys were examined according to Axis I of the RDC/TMD.
Their parents received information about the purpose of the
study and a brief explanation of the questionnaires they were
asked to fill in. This questionnaire is the Arabic version of the
YSR (YSR; licensed from ASEBA/Research Centre for Children,
Youth & Families, University of Vermont, Burlington, USA).

Self-Reported Temporomandibular

Disorder Pain

To assess the presence of self-reported TMD-P, each participant
was verbally asked two validated questions regarding (1) the
presence of TMD-P, and (2) the presence of jaw dysfunction once
a week or more often [25, 26]. In young patients, the reliability
values range from acceptable to excellent in correlation to Axis II
of the RDC/TMD [27, 28]. The first question was “Do you have
pain in the temple, face, temporomandibular joint, or jaws once a
week or more?,” while the second question was “Do you have pain
when you open your mouth wide or chew once a week or more?.” If
the participant marked “yes” to one or both of the two questions
was regarded as TMD-P. Thus, the participants were categorized
into two groups: TMD-P and no TMD-P.

Questionnaires

Research Diagnostic Criteria for Temporomandibular
Disorders (RDC/TMD)

The RDC/TMD is a dual diagnostic tool (Axis I and II) that is
reliable and used for children and adolescents [27].

a. The data from Axis I, which is the diagnostic algorithm for
clinical TMD diagnoses, were presented previously [23].

b. The Axis II included, Symptom Checklist-90-Revised (SCL-
90-R), Graded Chronic Pain Scale (GCPS), and Jaw Disability
Checklist (JDC).

c. The SCL-90-R is not validated for children and adolescents
younger than 13 years of age [29], therefore it was replaced
with the Arabic version of the YSR.

d. The data obtained from GCPS and JDC was presented
elsewhere [8].

Youth Self Report (YSR)
This Arabic version of YSR is validated and reliable [30] and was
licensed from the ASEBA/Research Center for Children, Youth &
Families, University of Vermont, Burlington, VT USA [31]. The
YSR is a scale that shares the same purpose as SCL-90-R but is
constructed for children and adolescents of all school ages [32].
The YSR contains two main domains including 112 problem
statements [32]. The first domain is the Problem Checklist, and
the second domain is the Social Competence.

The Problem Checklist Domain

This domain assesses emotional and behavioral functioning that
consists of 109 statements. Those statements explicate five major
clusters: (1) anxiety; (2) depression; (3) somatic complaints;
(4) aggressive disorders; and (5) social and attention problems.
These major clusters are grouped into three subscales: (a) broad-
band internalizing and externalizing; (b) eight narrow-band
syndromes; and (c) DSM-oriented scales [32].
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FIGURE 1 | Flowchart illustrating child and adolescent participation in this study among the general population in Jeddah, Saudi Arabia.

This study focuses on the first three narrow-band syndromes,
which are: (1) Anxious/Depressed; (2) Withdrawn/Depressed;
(3) Somatic Complaints. The other five narrow-band syndromes,
as well as the DSM-oriented scales, are already presented in a
previous study [23]. The YSR Anxious/Depressed syndrome
scale indicates the internalizing problems that can lead
to suicidality. Whereas, Withdrawn/Depressed syndrome
indicates the internalizing problems that can be known
as a protective factor against negative thinking including
suicidality [33].

Due to cultural considerations, three statements about sexual
problems were removed in the current study. This was also done
in a previous study regarding TMD-P in an adult cohort in Saudi
Arabia [34]. A licensed software scoring program (ASEBA™
version 9.1, Burlington, VT, USA) was used to calculate and
present percentiles and T-scores for all subscales and syndromes.

The normal T-score range for all syndromes is between 50
and 64, the borderline clinical T-score range is between 65
and 69, while the clinical T-score range is between 70 and
100 [35].

The Social Competence Domain

This domain measures the social competence and physical
activities that comprises of seven statements covering three areas:
(1) social relations; (2) physical activities; and (3) the mean
of self-reported academic performance [32]. The same licensed
software scoring program (ASEBA™ version 9.1, Burlington,
VT, USA) was used for this domain to calculate and present
percentiles and T-scores for all activities and social competencies.
The normal T-score range for all syndromes is between 36 and 65,
the borderline clinical T-score range is between 32 and 35, while
the clinical T-score range is between 20 and 31 [35].
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TABLE 1 | Demographic characteristics grouped according to self-reported
temporomandibular pain (TMD-P) among adolescents living in Jeddah, Saudi
Arabia (N = 466).

Total No TMD-P TMD-P P-value
N (%) N (%) N (%)
Age 0.6
10-13 years 235 (51.5) 135 (50.6) 100 (52.6)
14-18 years 221 (48.5) 132 (49.4) 89 (47.1)
Gender 0.05*
Boys 182 (40.4) 118 (44.2) 66 (34.9)
Girls 272 (59.6) 149 (55.8) 123 (65.1)
Nationality
Saudi Arabian 291 (63.8) 175 (65.5) 116 (61.4) 0.4
Non-Saudi 165 (36.2) 92 (34.5) 73 (38.6)
School grade 0.5
Primary school (Grade 1-6) 213 (41.4) 122 (45.7) 91 (48.1)
Middle school (Grade 7-9) 139 (27) 87 (32.6) 52 (27.5)
High school (Grade 10-12) 104 (20.2) 58 (21.7) 46 (24.3)
Parental income 0.8
Below average 233 (52.6) 133 (51.8) 100 (53.8)
Average 149 (33.6) 90 (35) 59 (31.7)
Above average 61 (13.8) 34 (13.2) 27 (14.5)
Living with parents 0.3
No 28 (7.2) 19 (8.4) 9(5.5)
Yes 362 (92.8) 207 (91.6) 155 (94.5)
Father’s occupation 0.2
White collar 163 (37.6) 98 (38.6) 65 (36.3)
Blue collar 149 (34.4) 86 (33.9) 63 (35.2)
Gold collar 44 (10.2) 28 (11) 16 (36.4)
Gray collar 54 (12.5) 25(9.8) 29 (16.2)
No collar 23 (5.3 17 (6.7) 6(3.4)
Mother’s occupation
White collar* 46 (11.3) 32 (13%) 14 (8.8) 0.4
Blue collar* 5(1.2) 3(1.2 2(1.3)
Gold collar* 5(1.2) 3(1.2) 2 (1.9
Gray collar* 8(2) 7(2.8) 1(0.6)
No collar* 343 (84.3) 202 (81.8) 141 (88.1)
General health
Excellent 273 (60.3) 180 (67.7) 93 (49.7)  <0.0001*
Good 149 (32.9) 75 (28.2) 74 (39.6)
Poor 31(6.8) 11 (4.1) 20 (10.7)
Oral health 0.001*
Excellent 130 (28.8) 93 (35.1) 37 (19.8)
Good 243 (53.8) 136 (51.3) 107 (57.2)
Poor 79 (17.5) 36 (13.6) 43 (23)
TMD-P
No 332 (72.8) 240 (89.9) 92 (48.7)  <0.0001*
Yes 124 (27.2) 27 (10.1) 97 (61.3)

Data are presented as n (%).

*Statistical significance (Chi-square tests; P < 0.05).

White collar: jobs including office setting (as secretary, marketing, company
employer, academia).

Blue collar: jobs including manual labor (as military, manufacturing, sales, fishing,
power operation).

Gold collar: Jobs that need high education and skills (as surgeons, engineers, airline pilot,
and lawyers).

Gray collar: retired.

No collar: unemployed, volunteer.

TABLE 2 | Self-reported psychosocial scores according to the Youth Self Report
(YSR) among children and adolescents living in Jeddah, Saudi Arabia grouped
according to the presence of self-reported temporomandibular disorder pain
(TMD-P).

Youth self report No TMD-P TMD-P P-value
Anxiety/depression

Mean + SD 57.5+6.8 591 +7.7 0.03*
Median (IQR) 56 (11) 59 (12)

Withdrawal depression score

Mean + SD 56.5 + 6.3 582+ 7.8 0.02*
Median (IQR) 55 (10) 58 (13)

Somatic score

Mean + SD 538 +5.4 58.1 £9.5 <0.0001*
Median (IQR) 51 (5) 54 (12)

Activity score

Mean + SD 32.8+7.6 33.4 £ 8.1 0.8
Median (IQR) 32 (11) 32 (13)

Social score

Mean + SD 40.3 +£41.2 41.2+6.6 0.3
Median (IQR) 41 (10) 41 (10)

*Statistical significance (Mann-Whitney U tests; P < 0.05).

Statistical Analysis

Sample size calculation was done using G-power (Version
3.1.9.3). Based on a previous study [23], results, the prevalence
of anxiety was reported to be 24.1 and 18.4% among those
diagnosed with TMD vs. no TMD. Assuming an alpha of 0.05
and a power of 80%, the estimated minimum sample size was 396
subjects for this study.

Statistical analyses were performed using the statistical
software: IBM SPSS Statistics (Version 24, Armonk, NY: IBM
Corp). The dependent variable was the self- reported TMD-
P; categorized as a dichotomous variable no/yes. Demographic
data were categorical and included gender, nationality, school
grade, parental income, and occupation. Psychosocial scores
included Anxiety/Depression score, Withdrawal/Depression
score, Somatic Complaints score, Activity Score, and Social Score.
Scores were not normally distributed (Kolmogorov-Smirnov p <
0.0001), so Mann-Whitney U tests were used to determine if there
were any significant differences in psychosocial scores based
on self- reported TMD pain status. Logistic regression models
were performed to predict which variables were determinants of
self-reported TMD-P status at 0.05 level of significance.

RESULTS
Study Participants

Five-hundred nine participants agreed to participate that is
equivalent to a response rate of 80.4%. Out of those 509
participants, 466 completed all study questionnaires (Figure 1).
Their age ranged from 10 through 18 years with a mean (SD)
of 14.0 (2.3) years. They were categorized according to self-
reported TMD-P into two groups: no TMD-P and TMD-P.
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The demographic characteristics for the participants are shown
in Table 1. About 60% of participants were female with more
than half reporting having less than average income (SR15,000).
Among the fathers, 37.6% of the sample were white collar,
while 84% of mothers reported being unemployed. There was a
significantly higher proportion of participants with self-reported
TMD pain reporting poor oral health, general health, and
presence of a TMD diagnosis.

Self-Reported TMD-P and

Emotional/Somatic Functioning Scores
Participants reporting TMD-P had significantly higher
Anxiety/Depression  score, Withdrawal/Depression  score,
and Somatic Scores compared to those with no reported TMD-P
(Table 2). A higher proportion of the participants with self-
reported TMD-P were among the borderline and clinically
diagnosed categories in terms of Anxiety/Depression score,
Withdrawal/Depression score, and Somatic Scores (Figure 2).
However, among the three psychosocial score domains, the
sum of the frequencies of the borderline and clinical diagnosis
scores in the Anxiety/Depression domain was highest among
the TMD-P group compared to the other domains. The odds
of reporting TMD-P in children and adolescents was 1.4 times
for border line and clinical diagnosis scores for anxiety and
withdrawal depression domains, and 2.6 times for the somatic
symptoms’ domains compared to children and adolescents with
no TMD-P.

The subgroup analysis stratified by age showed that
adolescents of the age group 14-18 years had a significantly
higher Anxiety/Depression score (by 2.94 scores) and
Withdrawal/Depression score (by 1.95 scores) compared to

the age group 10-13 years. Girls and boys were only different
in their Social scores, as girls had lower Social score by 3.88
(Figure 3).

The multivariate logistic regression model showed that having
a confirmed TMD diagnosis (OR 8.8, 95% CI 5.0-15.8), being a
female (OR 2.4, 95% CI 1.3-4.2), and higher somatic complaints
(OR 1.1, 95% CI 1.001-1.1) and social problems scores (OR
1.1, 95% CI 1.01-1.1) were significantly associated with the self-
reported TMD-P (Model P < 0.0001) (Table 3).

DISCUSSION

Since pain is a subjective feeling affected by the bio-psychosocial
model, our study aimed to evaluate the associations between self-
reported TMD-P and depression, anxiety, and somatic problems
in children and adolescents. The results showed that children
and adolescents with self-reported TMD-P reported higher
scores for anxiety, depression, and somatic symptoms compared
to children and adolescents with no TMD-P complaint.
Similar to our results, previous studies have reported that
internalizing emotional problems such as depression and anxiety
are associated with TMD signs and symptoms and a TMD
diagnosis [2, 23, 36, 37]. Furthermore, some studies measured
the level of urinary catecholamines in young children and
adolescents; they found that those children were not only
emotionally stressed but also were at risk of developing TM]
tenderness [38].

Concerning anxiety, depression, and somatic diagnoses,
our study showed that a higher proportion of children and
adolescents with TMD-P reported Anxiety/Depression than
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other domains. A recent longitudinal study suggested that TMD-
P in children and adolescents was increased three times in
adulthood [10]. Taken together, anxiety in adolescents primarily
increased their attention to pain. This attention could enhance
their pain sensation, which can induce depression or suicidality
in the future [39, 40]. In comparison to this explanation, a recent
systematic review study found that the suicidal risk is increased
two times in adolescents with previous pain experience [41].

The present study showed that self-reported TMD-P was nine
times more frequent among those with a confirmed RDC/TMD
pain diagnosis. The current results corroborate previous results
of a significant association between self-reported TMD-P and
the presence of confirmed TMD diagnosis [8, 10]. However, one
has to consider that not all children and adolescents with a self-
reported TMD-P were diagnosed with a TMD diagnosis using
the RDC/TMD Axis one protocol. One explanation could be that
children and adolescents reporting TMD-P were suffering from
odontogenic pain. Another reason could be that orofacial pain
could be a comorbidity to psychological distress or pain from
other body parts [1, 21]. These comorbidities might be painful or
non-painful [10]. This could be based on the fact that stress and
anxiety induce tension-reducing activities such as parafunctional
habits. In turn, these tension-reducing habits will affect both teeth
and associated muscular structure [21, 42].

Concerning somatic complaint, our study showed that
TMD-P is significantly associated with somatic disorders.
Similarly, other studies reported headache, backache,
and stomachache in children and adolescents with TMD
problems [23]. When oral and general health of children
and adolescents were controlled for, there was a significant
difference between the TMD-P group and the no TMD-
P group. However, about one-quarter of the children and

adolescents in the TMD-P group reported poor oral health
compared to one out of ten children and adolescents
from the no TMD-P. An explanation for this significant
difference might be that children and adolescents with
TMD-P can experience pain-associated challenges such as
stressors associated with the period of hormonal changes,
their desire to become independent, missing school due to
clinical appointments or hospitalizations [43, 44]. Consequently,
the level of anxiety and depression could be elevated due
to increased stress and worry about their bad teeth and
orofacial pain and how this will develop in the future [18].
In turn, depression would negatively affect children’s and
adolescents’ peer relationships. Indeed, our study showed a
significant association between social problems and the presence
of TMD-P.

Moreover, the present study found a significant association
between self-reported TMD-P and female sex. Self-reported
TMD-P was twice as frequent among girls than boys. Similarly,
Nilsson and co-workers 2001 found a higher prevalence of
TMD-P among adolescents girls than adolescents boys [28].
Other studies reported that depression and somatic pain was
more significant among adolescent girls than boys [1, 36].
Nevertheless, this association cannot be ignored and can be
interpreted in a variety of ways. Such a way could be through
stress intensity, which occurs more often among girls than
boys [1, 11]. Another study reported that pain among girls is
aggravated by medical disorders and psychosocial as well as
emotional factors [45]. Another interpretation can be female sex-
hormone and its relation to TMD-P [46]. However, many studies
showed that female sex-hormones are considered a predictive
factor for development TMD [46, 47]. Hence, alterations
(polymorphisms) in the catechol-O-methyl-transferase (COMT)
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TABLE 3 | Logistic regression predicting self- reported TMD pain among
adolescents in Jeddah, Saudi Arabia.

Adjusted OR 95% CI P-value
odds ratio
Gender
Male (Reference)
Female 2.4 (1.3,4.2) 0.003*
Tempromandibular disorders
No (Reference)
Yes 8.8 (5.0,15.8) 0.0001*
Somatic complaint domain 1.1 (1.001,1.1) 0.0001*
Social score 1.1 (1.01,1.1) 0.04*

Cl, Confidence Interval.
*Indicates statistical significance.
Hosmer-Lemeshow test p-value is 0.6, R-square 35.2%, Model P < 0.0001.

genotype, was shown to be responsible for TMD-pain onset, and
therefore can be one explanation since it has been proven that the
risk of emerging TMD increases when COMT activity decreases
[48]. In contrast to girls, boys tend to distract themselves from
pain by physical activities, and in turn, they recover more
rapidly from TMD symptoms than girls, which might be an
explanation [47].

This study has numerous strengths. One strength is
data collection through the rigor randomization process.
Hence, this process would permit the generalizability of
the results to the residents of Saudi Arabia. The use of
two validated questions (2Q-TMD) is another strength of
our study. Also the use of the self-reported YSR in the
current research is another strength since it is a valid and
reliable instrument [35]. Moreover, the one examiner was
calibrated to a reference standard examiner performed all clinical
examinations using the validated RDC/TMD examination, which
allows for comparison with other studies using the same
system. Another strength is that only one examiner AA-
K did the clinical examinations according to Axis I of the
RC/TMD and was also the one who asked and explained the
two TMD-questions.

One could argue that the unequal numbers between boys and
girls, with a higher number of dropouts among the boys, can be
seen as a limitation of this study. This was probably due to the
study set-up with different settings for boys and girls. The girls
were examined in the school nurse’s room using a mobile dental
chair which made the examination very accessible. The boys, on
the other hand, had to go to a dental clinic at their primary health
care center, which could explain the higher number of dropouts.
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