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Temporomandibular disorders (TMD) are defined
not as merely a temporomandibular joint (TMJ)

problem, but rather as all disturbances associated with
the function of the masticatory system.1 The subtype

of TMD with the highest prevalence is the TMJ inter-
nal derangement (ID) that is caused by dislocation of
the TMJ articular disc. This frequently results in joint
pain, joint noise, and limited condylar movement dur-
ing maximum mouth opening/closing.2,3

Previous epidemiologic studies reported that almost
half (49.9%) of the subjects who were 20 to 81 years
old (n = 4,289) had 1 or more clinical sign/symptom of
TMD.4 The signs/symptoms of a TMJ ID develop from
childhood, and their prevalence and severity increase
in the adolescent population5 but then decrease with
age. Therefore, the first step in understanding the risk
factors for TMD is to investigate the prevalence of the
possible risk factors between childhood and adoles-
cence associated with the signs and symptoms of TMD.

Previously, various factors such as malocclusion, ex-
ternal injury, and habit were thought to be related to the
incidence of TMD. However, it is still unclear which fac-
tor is most closely related to TMD. Sleep bruxism (SB)
was suggested to be one of the candidate etiologies of
TMD.6 According to the International Classification of
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Sleep Disorders, SB is a stereotypical mandibular move-
ment characterized by tooth grinding or jaw clenching
during sleep.7,8 This unconscious loading to the TMJ
caused by SB is suspected to cause damage to the ar-
ticular disc or to displace it forward. For example, Tsolka
et al9 indicated that the prevalence of awareness of
bruxism was significantly greater in TMD patients than
in asymptomatic controls, and other studies also re-
ported that a moderate to strong relationship existed
between self-reported SB and the signs and symp-
toms of TMD.10–12 In contrast, other studies reported
that there is no relationship between presence of brux-
ism and muscle sensitivity under palpation or joint dis-
turbances.13,14 One of the major reasons for these con-
tradictory results is assumed to be the low validity of the
SB assessment outcomes, such as self-awareness of
SB, feeling of masticatory muscle tension and/or stiff-
ness upon awakening, and reports of grinding sounds
heard by sleep partner or others.6,9–14

Recently, a disposable SB detection device (BiteStrip,
SLP) that can record the cumulative number of noc-
turnal masseter hyperactivity episodes in an individual’s
home environment was introduced. The gold standard
of SB diagnosis was polysomnography (PSG) assess-
ment in the sleep laboratory.15–18 However, even the
PSG data can be affected by the numerous electrodes
attached on the subjects’ face and body or by envi-
ronmental bias.17 Meanwhile, Bitestrip is a miniature
device that does not disturb the subjects’ usual sleep.
In addition, the accuracy of SB event detection of
BiteStrip has already been shown to be excellent com-
pared with PSG assessment,19 which is much more
costly than Bitestrip. Thus, Bitestrip makes it possible
to measure individual SB frequency easily and objec-
tively, even in an epidemiologic situation. 

Therefore, this study was designed to elucidate the
prevalence of SB in an adolescent population and to in-
vestigate the relationship between SB frequency and
prevalence of the signs/symptoms of TMD. The estab-
lished null hypothesis was that there is no correlation
between SB frequency and prevalence of the
signs/symptoms of TMD in an adolescent population. 

Materials and Methods

Study Population

First-year students (male/female = 173/148; mean age:
15.4 ± 0.5 years) at a high school located near the major
urban area in Okayama, Japan, in 2005 were asked to
join this survey. In response, 195 subjects (male/female:
86/109; mean age: 15.4 ± 0.5 years) agreed to partic-
ipate. They received both clinical examinations and SB
measurement. The subjects were excluded if they pre-
sented with 1 or more of the following conditions: 

(1) using any oral device, (2) taking one or more med-
ications, (3) having any medically diagnosed sleep dis-
orders, or (4) showing compromised mental or physi-
cal ability. All subjects signed a consent form. If the
subject was under 20 years old, his or her parent’s writ-
ten consent was also obtained.

This study protocol was approved by the Ethical Com-
mittee for Human Research of Okayama University
Graduate School of Medicine, Dentistry and Pharmaceu-
tical Sciences (no. 69), and the Grant-in-Aids for Scientific
Research was approved by the Japan Society for the
Promotion of Science (nos. 16591949 and 18592122). 

SB Detection Device

The device used was a miniature single-use electronic
device for SB detection (BiteStrip). It is composed of
electromyography (EMG) electrodes and an amplifier
to acquire masticatory muscle signals, a central pro-
cessing unit with real-time software that detects and
analyzes the EMG patterns, and a permanent chemi-
cal display that indicates the 4-grade score, which in-
terprets the accumulated number of SB for 4.5 hours.
This device counts the number of masseter muscle hy-
peractivities as the number of SB events that exceed the
continuous 30% maximum voluntary clenching, and
previous reports demonstrated this device had suffi-
cient validity to detect SB events at the same level as
PSG assessment (sensitivity: 0.92, specificity: 0.91;
Minakuchi et al, personal communication). Further-
more, this device automatically starts to measure the
muscle hyperactivity 30 minutes after the skin sensor
detects that this device was placed on the cheek. The
measurement period was set at 4.5 hours exactly; there-
fore, the accumulated number of SB events was not af-
fected by variety in the length of the sleeping period.
This device indicated the total number of SB events on
a 4-grade scale: 0 = fewer than 40 events; 1 = 40 to 74
events; 2 = 75 to 124 events, and 3 = more than 125
events. After receiving all clinical examinations and
answering the questionnaire, participants were handed
this device directly and instructed in its usage in a
home environment using a mirror and an instruction
manual over 15 minutes by 2 trained instructors.

Clinical Examination of TMD Signs and
Symptoms

All participants received clinical examinations for the
signs/symptoms of TMD conducted by 1 of 2 cali-
brated examiners (CNS and HM). This clinical exami-
nation included palpation of the TMJ during maximum
mouth opening/closing, range of TMJ condylar move-
ment, and assessment of tenderness of the masticatory
muscles.
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The examination of TMJ noise was performed by a
bilateral TMJ palpation method during maximum
mouth open/close cycles. If there was a palpable click
on the left and/or right TMJ that was reproducible on
2 of 3 consecutive mouth open-close cycles, the sub-
ject was diagnosed TMJ click positive. Tenderness of
the masticatory/cervical muscles was defined as pos-
itive when pain was reported by the subjects in re-
sponse to palpation in 1 or more of the muscle sites
listed in the Research Diagnostic Criteria (RDC).20 This
palpation was performed by the examiners’ middle fin-
ger with 9.8 N of pressure, which was calibrated by a
pressure algometer (Pressure Algometer, Wanger
Instruments). Range of the TMJ condylar movement
was examined concomitantly with TMJ noise exami-
nation. An examiner palpated the skin surface outside
of the bilateral TMJ condyles during maximum mouth
opening and closing. If the TMJ condylar position pal-
pated under the maximum mouth opening did not
reach the top of the articular eminence, then the sub-
ject was diagnosed to have a positive limited condylar
movement, according to the RDC.20

In addition to clinical examinations, all subjects were
asked to fill out a self-administered questionnaire con-
taining questions on signs/symptoms of TMD,
headache, and shoulder stiffness. According to the
structured protocol, subjects were also interviewed
about their history of headache and shoulder stiffness
during the last 1 month in addition to the location,
pain quality, pain intensity, pain duration, and fre-
quency. Internal consistency levels between the simi-
lar variables of the interview and the questionnaire re-
garding headache (0.60) and shoulder stiffness (0.43)
were checked and evaluated according to the kappa
index.21

Calibration of the Clinical Examination

Two examiners were calibrated for the examination of
TMJ noise, tenderness of the masticatory/cervical mus-
cles, and range of the TMJ condylar movement prior to
the initiation of this study. This calibration was per-
formed by means of a set of 16 TMD subjects who were
sixth-year students and postgraduate residents of
Okayama University Medical and Dental Hospital.
Specifically, the examiners separately examined the
signs/symptoms without any discussion of the afore-
mentioned criteria. Then, 2 examiners discussed the re-
sults of each assessment and made a mutual consen-
sus on the diagnostic criteria. In response, the mean
kappa value among these assessments increased from
0.25 before calibration to 0.59 after calibration.21

Statistical Analysis 

The subjects were divided into 2 groups based on the
score of the SB detection device. This device had a 4-
grade assessment, thus 3 different cutoffs (1, 2, 3)
were used to provide 2 � 2 tables for risk assessment.
Specifically in cutoff 3, the subjects with scores 0, 1, 2
composed the nonsevere SB group, while the subjects
with score 3 composed the severe SB group. And the
cutoffs 2 and 1 were defined to divide the subjects 
between scores 1 and 2 and scores 0 and 1, respectively.

Comparisons of the baseline data among the in-
tended subjects, the nonrespondents, the respondents,
the actual subjects, and the nonmeasurable subjects
were performed using 1-way factorial analysis of vari-
ance to test the mean difference of each parameter
among these sample sets. The odds ratio (OR) and
95% confidence interval (CI) were calculated to test the
relation between SB severity and TMD signs/symp-
toms by using simple and multiple logistic regression
models (StatView 5.0, Abacus Concepts and SPSS 10.0J,
SPSS). In the multiple logistic regression models, the
presence/absence of TMD signs/symptoms was con-
sidered the outcome variable, and SB severity and gen-
der difference were the predictor variables. The signif-
icance level of statistical analysis was set at � = .05. 

Results

Baseline Comparisons Among Intended
Subjects, Nonrespondents, Respondents, Actual
Subjects, and Nonmeasurable Subjects

Among the 195 respondents, 28 subjects did not return
the detection device, and 40 detection devices did not
work properly or showed errors. Finally, 127 subjects
were treated as actual subjects (Fig 1). Baseline com-
parisons among the 5 classes of subjects were made

Fig 1 Sampling profile of this study.

321 intended subjects
(male/female = 173/148)

195 respondents
(male/female = 86/109)

126 subjects
•Unwilling
•Excluded

68 subjects
•28 no return
•40 error device

127 actual subjects
(male/female = 49/78)
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in terms of height, weight, and age. No significant
baseline difference was observed in the listed para-
meters (Table 1).

Distribution of SB Frequency 

The distribution of SB scores (0 to 3) in the male and
female subjects is shown in Table 2. The results show
that 28% of the male subjects showed a score of 3
(more than 125 events), while 10% of the female sub-
jects showed a score of 3. This result indicated that the
frequency of severe SB tended to be higher in the
male subjects than in the female subjects; however, no
overall significant frequency difference was observed
between the male and female subjects (Kruskal-Wallis
test, P = .09). 

Prevalence of TMD Signs and Symptoms

The prevalence of TMD signs/symptoms is shown in
Table 3. The female subjects showed higher prevalence
of headache, shoulder stiffness, and limitation of mouth
opening than the male subjects. The prevalence of
TMJ clicking was 15% in the female subjects and 17%
in the male subjects.

Relationship Between SB Frequency and TMD
Signs and Symptoms

The relationship between the SB frequency and preva-
lence of TMD signs/symptoms is shown in Table 4.
Interestingly, the severe SB group (cutoff 3) indicated
a 6.67 times higher prevalence of TMJ click (95% CI:
1.31 to 33.95; P = .02) and a 4.85 times higher preva-
lence of headache (95% CI: 1.05 to 22.31; P = .04) in
the male subjects. Meanwhile, in the female subjects,
no significant OR for severe SB was observed. In other
words, specifically in the male subjects, the TMJ click-
ing and headache were more prevalent in the severe
SB group than in the nonsevere SB group.

Since the frequency of the severe SB subjects
tended to be higher in the male subjects than in the
female subjects, a multivariate analysis was conducted
to exclude the confounding gender difference on the
relationship between SB frequency and TMD
signs/symptoms. The results of this multiple logistic re-
gression analysis are shown in Table 5. As an inde-
pendent factor, the SB frequency was significantly re-
lated to the prevalence of TMJ clicking, while no
significant correlation was observed between the gen-
der difference and the prevalence of TMJ clicking. In
contrast, the gender difference (male) was signifi-
cantly related to the prevalence of headache, while no
significant relationship was detectable between the SB
severity and the prevalence of headache in this ado-
lescent population.

Table 1 Baseline Comparisons Among Intended Subjects, Nonrespondents, Respondents, Actual Subjects, and
Nonmeasurable Subjects     

Intended subjects Nonrespondents Respondents Actual subjects Nonmeasurable 
(n = 321) (n = 126) (n = 195) (n = 127) subjects (n = 68) P*

Male
Height (cm) 169.0 ± 5.9 169.4 ± 5.1 168.7 ± 6.6 168.0 ± 6.5 169.5 ± 6.6 .72
Weight (kg) 58.4 ± 8.7 58.3 ± 8.4 58.7 ± 9.0 58.8 ± 9.6 58.5 ± 8.2 .99
Age (y) 15.4 ± 0.5 15.4 ± 0.5 15.4 ± 0.5 15.4 ± 0.5 15.3 ± 0.5 .91

Female
Height (cm) 157.6 ± 5.3 158.1 ± 6.0 157.4 ± 5.0 157.8 ± 5.2 156.4 ± 4.3 .71
Weight (kg) 51.3 ± 8.1 49.1 ± 9.3 52.1 ± 7.5 52.9 ± 7.9 50.0 ± 6.0 .11
Age (y) 15.4 ± 0.5 15.4 ± 0.5 15.3 ± 0.5 15.4 ± 0.5 15.3 ± 0.5 .95

*One-way analysis of variance.

Table 2 Distribution of the Sleep Bruxism Scores in
Male and Female Subjects

Score 0 Score 1 Score 2 Score 3

Male 15 (30%) 12 (24%) 8 (18%) 14 (28%)
Female 32 (42%) 19 (24%) 19 (24%) 8 (10%)

Table 3 Prevalence of TMD Signs and Symptoms

Sign/symptom Prevalence (n)

TMJ clicking
Male 17% (8/48)
Female 15% (12/78)

Limited mouth opening
Male 0% (0/48)
Female 12% (9/78)

Headache
Male 19% (9/48)
Female 36% (27/78)

Shoulder stiffness
Male 29% (14/48)
Female 49% (38/78)

TMD = temporomandibular disorders; TMJ = temporomandibular joint. 
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Relationship Between SB Frequency and
Tenderness of the TMJ and
Masticatory/Cervical Muscles

The relationship between the SB frequency and ten-
derness of the TMJ and masticatory/cervical muscles is
shown in Table 6. In general, the male subjects showed

lower prevalence in terms of muscle tenderness than
the female subjects, with the exception that both the
male and female subjects showed a high prevalence of
tenderness of the trapezius muscle. No significant cor-
relation was observed between SB frequency and ten-
derness of the TMJ and masticatory/cervical muscles,
except for the digastric muscle. 

Table 4 Relationship Between Sleep Bruxism Frequency
and Prevalence of TMD Signs and Symptoms

Prevalence Regression analysis

SB cutoff Severe Nonsevere P 95% CI OR

Male
TMJ clicking
1 21% (7) 7% (1) .24 0.42–33.8 3.77
2 29% (6) 7% (2) .07 0.89–28.0 5.00
3 38% (5) 9% (3) .02* 1.31–33.9 6.67

Limited mouth opening
1 – – – –
2 – – – –
3 – – – –

Headache
1 21% (7) 13% (2) .52 0.32–9.65 1.75
2 24% (5) 15% (4) .43 0.42–7.75 1.80
3 38% (5) 11% (4) .04* 1.05–22.3 4.85

Shoulder stiffness
1 24% (8) 40% (6) .27 0.13–1.77 0.48
2 24% (5) 33% (9) .47 0.17–2.26 0.63
3 23% (3) 31% (11) .57 0.15–2.86 0.66

Female
TMJ clicking
1 15% (7) 16% (5) .96 0.28–3.38 0.97
2 11% (3) 18% (9) .45 0.14–2.37 0.58
3 25% (2) 14% (10) .43 0.35–11.3 2.00

Limited mouth opening
1 15% (7) 6% (2) .24 0.52–13.9 2.69
2 15% (4) 10% (5) .51 0.39–6.53 1.60
3 13% (1) 11% (8) .93 0.12–10.2 1.11

Headache
1 37% (17) 34% (11) .82 0.44–2.88 1.12
2 41% (11) 33% (17) .52 0.53–3.60 1.38
3 13% (1) 39% (27) .18 0.03–1.95 0.23

Shoulder stiffness
1 48% (22) 50% (16) .85 0.37–2.26 0.92
2 56% (15) 45% (23) .38 0.60–3.89 1.52
3 63% (5) 47% (33) .42 0.41–8.43 1.87

*Statistically significant (P < .05).
TMD = temporomandibular disorders; TMJ = temporomandibular joint;
SB = sleep bruxism; CI = confidence interval; OR = odds ratio. 

Table 5 Multiple Logistic Regression Analysis of Sleep
Bruxism Frequency and TMD Signs and Symptoms

Symptom/predictor P 95% CI OR

TMJ clicking
Gender (male) .72 0.42–3.43 1.21
SB frequency .02* 1.22–11.4 3.74

Headache
Gender (male) .04* 1.04–6.11 2.52
SB frequency .70 0.42–3.69 1.24

*Statistically significant (P < 0.05). 
TMD = temporomandibular disorders; TMJ = temporomandibular joint;
SB = sleep bruxism; CI = confidence interval; OR = odds ratio. 

Table 6 Relationship Between Sleep Bruxism Frequency
and Tenderness of the TMJ and Masticatory/Cervical
Muscles

Prevalence Regression analysis

SB cutoff Severe Nonsevere P 95% CI OR

Male
TMJ
1 6% (2) 20% (3) .16 0.04–1.74 0.26
2 0% (0) 19% (5) .97 – –
3 0% (0) 14% (5) .97 – –

Digastric
1 33% (11) 33% (5) > .99 0.27–3.65 1.00
2 14% (3) 48% (13) .02* 0.04–0.76 0.18
3 0% (0) 46% (16) .98 – –

Masseter
1 24% (8) 33% (5) .51 0.17–2.44 0.64
2 19% (4) 33% (9) .27 0.12–1.82 0.47
3 23% (3) 29% (10) .70 0.17–3.31 0.75

Temporalis
1 6% (2) 13% (2) .41 0.05–3.31 0.42
2 0% (0) 15% (4) .97 – –
3 0% (0) 11% (4) .97 – –

SLM
1 9% (3) 7% (1) .78 0.13–14.6 1.40
2 5% (1) 11% (3) .44 0.04–4.15 0.40
3 8% (1) 9% (3) .92 0.08–9.40 0.89

Trapezius
1 48% (16) 73% (11) .11 0.09–1.30 0.34
2 43% (9) 67% (18) .10 0.12–1.22 0.38
3 54% (7) 57% (20) .84 0.24–3.15 0.88

Female
TMJ
1 30% (14) 16% (5) .14 0.75–7.41 2.36
2 30% (8) 22% (11) .41 0.53–4.43 1.53
3 25% (2) 24% (17) .96 0.19–5.64 1.04

Digastric
1 26% (12) 25% (8) .91 0.38–2.98 1.06
2 30% (8) 24% (12) .56 0.48–3.91 1.37
3 38% (3) 24% (17) .42 0.40–8.66 1.87

Masseter
1 33% (15) 25% (8) .47 0.53–3.97 1.45
2 37% (10) 25% (13) .29 0.63–4.69 1.72
3 38% (3) 29% (20) .60 0.33–6.88 1.50

Temporalis
1 11% (5) 6% (2) .49 0.33–10.0 1.83
2 15% (4) 6% (3) .20 0.58–13.4 2.78
3 13% (1) 9% (6) .71 0.16–4.55 1.52

SLM
1 11% (5) 3% (1) .24 0.42–34.0 3.78
2 11% (3) 6% (3) .42 0.38–10.6 2.00
3 25% (2) 6% (4) .08 0.83–36.4 5.50

Trapezius
1 74% (34) 69% (22) .62 0.48–3.49 1.29
2 78% (21) 69% (35) .40 0.54–4.73 1.60
3 88% (7) 70% (49) .32 0.35–25.9 3.00

*Statistically significant (P < .05). 
TMJ = temporomandibular joint; SB = sleep bruxism; CI = confidence
interval; OR = odds ratio; SLM = sternocleidomastoideus. 
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Discussion

This study was unique in comparison to prior epidemi-
ologic studies of SB because calibrated examiners, a rel-
atively large number of subjects, and an SB detection
device that could measure the bruxism frequency ob-
jectively were used. Most of the previous SB research
was based on self-estimated questionnaires and/or
clinical examinations such as tooth attrition or PSG as-
sessment. The reliability and validity of self-estimated
questionnaires and tooth attrition may be low; therefore,
the current standard of SB diagnosis has been PSG as-
sessment that measures masticatory muscle activity
throughout the night.15–18 However, PSG assessment
also has drawbacks because the subjects must sleep
while attached to numeric electrodes on the surface of
their face. In addition, the subjects must sleep at a sleep
laboratory for the measurement, thereby creating a sit-
uation that is far from their usual sleep environment. In
consideration of these drawbacks, PSG data may be af-
fected by the measurement environment.17 On the other
hand, the SB detection device used in this study was an
all-in-one unit and contained no wire harness and a thin
body, meaning subjects could sleep in their home en-
vironment with their usual sleep conditions. Further,
the SB detection device objectively measured the sub-
jects’ SB frequency into 4 grades. This objectivity made
the statistics more powerful. For example, it was evident
that the odds ratio for TMJ clicking increased when the
cutoff SB level was changed from 2 to 3. This would
strongly support the relationship between SB frequency
and TMJ clicking in a dose-dependent manner. 

Of course, this study also contained some limitations.
First, the response rate in this sampling was not very high.
This could mean that the respondents were more con-
cerned about their TMJ condition and SB than the non-
respondents. Consequently, the frequency of SB and
TMD signs and symptoms could be shifted. However, the
primary purpose of this study was to test the relationship
between SB frequency and the prevalence of TMD
signs/symptoms. The assessment of TMD signs/symp-
toms was done in a blinded fashion because the SB fre-
quency was measured just after the assessment of TMD
signs/symptoms. Therefore, the possible sampling bias
did not appear to affect the final result of this study. 

Second, the SB assessment in this study was performed
just once after the clinical assessment. Since the SB sever-
ity usually shows daily fluctuation,16 it is necessary to con-
sider the possibility that the score obtained by the single
SB assessment did not always represent the general trend
of the subject’s SB condition. On the other hand, TMD
signs/symptoms are also known to fluctuate daily. To test
the temporal relationship between SB frequency and 
TMJ ID signs/symptoms, it was thought that a single 
assessment should be valid for this specific purpose. 

Third, approximately 20% of the SB detection devices
did not work properly and/or showed error indication.
This is related not to SB frequency but to improper
usage, mechanical defects, and improper settings for
electrical skin resistance. This was also supported by
the results of the baseline comparison showing that
these nonmeasurable subjects would not affect the in-
ternal and external validity of the study.

Fourth, some variables used in this study had a low
internal consistency (reliability) between the interview
and questionnaire. For instance, the kappa values for
the assessment of shoulder stiffness were 0.43.
Generally, a chronic symptom such as shoulder stiff-
ness can fluctuate a great deal. Therefore, the low re-
liability of the assessment could affect the results on
the relationship between SB frequency and the preva-
lence of shoulder stiffness. 

Fifth, the research design of this study was cross-sec-
tional; therefore, it was impossible to clarify the causal-
ity between SB frequency and the incidence of TMD
signs/symptoms. A future follow-up study on the TMD
signs/symptoms of the subjects will resolve this issue. 

Even with these limitations, the findings of this cross-
sectional study, especially the statistically significant
relationship between SB frequency and the prevalence
of the TMJ click, are highly interesting and in full agree-
ment with previous questionnaire-based case-control
studies6,12,22,23 and an electric device–based cross-sec-
tional study.24 In fact, Molina et al23 reported that the fre-
quency of TMJ click increased with the severity of sub-
jectively evaluated SB. Carlsson et al12 also reported a
significant relationship between self-reported SB and
TMJ noise in a population-based prospective study. In
addition, Baba et al24 reported that male subjects (mean
age: 24.7 ± 2.0 years) showed a significant positive cor-
relation between the prevalence of TMJ click and the
number of muscle hyperactivity episodes.They included
the interesting observation that the mean duration of the
masticatory muscle hyperactivity in the male subjects
was significantly longer than that of the female subjects.
Interestingly, the multiple regression analysis in the cur-
rent study showed no gender relation to the prevalence
of TMJ click. This means that the SB frequency was re-
lated to the prevalence of the TMJ clicking in both male
and female subjects. It is also obvious that other possi-
ble risk factors for the incidence of TMJ clicking, such
as malocclusion, poor oral habits, and oral trauma,
should be involved in future studies.   

Velly et al22 noted that self-reported tooth clench-
ing/grinding was associated with the prevalence of
chronic masticatory myofascial pain (OR = 8.4).Huang
et al6 also reported that self-reported clenching was
identified as a risk factor for subjects with myofascial
pain (OR = 4.8). On the other hand, Gavish et al13 ob-
served no association between the presence of SB
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and the muscle sensitivity to palpation or TMJ distur-
bance in their adolescent population-based survey.
These results seem to be in contradiction, but this
could be ascribed to the different nature of the target
population. In fact, the TMD and/or myofascial pain pa-
tients were focused in the prior cross-sectional
study,6,22 whereas the present subjects and those in the
Gavish et al study were not TMD patients, but high
school students. Another important point is to differ-
entiate daytime clenching and SB. Many researchers
have recently assumed that low-level clenching could
be harmful to the orofacial musculature.

Although the female subjects showed higher preva-
lence of headache in this study, the gender difference
(male) was detected as a positive predictor of
headache. This contradiction is based on the fact that
the relationship between gender (female) and
headache was weaker than the relation between SB
frequency (heavy confounder of being male) and
headache. Since SB frequency was not related to
headache in the female subjects, gender difference
(male) instead of SB frequency was detected as a sig-
nificant predictor for headache in this adolescent sam-
ple. Of course, the power of the relationship between
gender difference and headache is not powerful in the
adolescent subjects. Thus, additional research in the fu-
ture would be necessary to clarify the actual related
factors for headache in this age group.

Conclusions

The results indicated that severe SB was associated
with the prevalence of TMJ click. This causality could
not be concluded in this research; therefore, additional
follow-up studies of these subjects are required to
evaluate the incidence and perpetuation of TMD signs
and symptoms to identify risk factors for the incidence
and perpetuation of TMD. 
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