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Fig. 1 Panel A shows the ACC used in this study. Panel B shows the attach-

ment sites of the reference ACC (R) and measurement ACC (M). Sur-

face electrodes were located in areas of right and left masseters.
(Adapted from Yoshimi, et al®®: Head & Face Medi with the

permission)
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Fig.2 Block diagram of data recording and analyzing system.

Tapping activity could be separated from raw data based on rhythmic, sharp

and short integral EMG activity and Y axis movements. The clenching activ-

ity was separated from grinding activity based on the long continuous muscle

bursts with no or small deviation of the Y axis, and residual grinding activity

showed long continuous muscle bursts with mandibular movement in the Y
axis. (Adapted from Yoshimi, et al®® . Head & Face Medi with the permission)
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Fig. 3 Characterization of different patterns of bruxism activities.
Combined analysis of EMG and ACC showed that tapping was a rhythmic muscle activity with Y-
axis movement, clenching was strong muscle activity with no Y-axis movement, and grinding was
muscle activity with X and Y movement. (Adapted from Yoshimi, et al?® : Head & Face Medi with

the permission)

Table 1 Distribution of muscle activity (%MVC) in
different types of sleep bruxism

Muscle activity (%MVC)

Mean s.d. Min-Max (%)
Grinding 32.8 37.7 33-115  (59.5)
Clenching 19.7 23.4 0.3-106  (35.6)
Tapping 2.6 34 0.3-15.5 (4.9)
Total 55.1 58.5 (100)

(Adapted from Yoshimi et al’®: Head & Face Medi
with the permission)
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Table 2 Distribution of event number, event length in different types of sleep bruxism

Event number (/hour)

Event length (sec/hour)

Mean s.d. Min-Max (%) Mean s.d. Min-Max (%)
Grinding 6.5 3.4 1.8-155  (32.3) 61.3 453  17.0-160.0 (56.8)
Clenching 8.7 4.7 1.5-18.9  (43.3) 40.4 517 1.60-211.5 (37.4)
Tapping 49 3.6 0-10.4 (24.4) 6.3 35 1.2-12.7 (5.8)
Total 20.1 (100) 108.0  90.4 (100)

(Adapted from Yoshimi, et al’® : Head & Face Medi with the permission)
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Fig. 4 Distribution of muscle activity (%MVC) into the different patterns of bruxism.
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Variation of muscle activity (%MVC) in volunteers was observed. There was a tendency that subjects who had

higher muscle activity showed relatively high grinding activity and lower muscle activity (%2MVC) subjects showed

relatively high clenching or tapping activities. (Adapted from Yoshimi, et al’*®: Head & Face Medi with the

permission)
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Fig.5 Distribution of episode duration (sec) into the different patterns of bruxism.
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There was a tendency for subjects who had long bruxism event duration to show increasing grinding event duration
and decreasing clenching and tapping event durations. (Adapted from Yoshimi, et al?® : Head & Face Medi with the

permission)
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Fig. 6 Relationship between the muscle activity (%MVC) and the bruxism event

Majority of the volunteers were displayed in the lower left quadrant which means

that muscle activity (%MVC) and bruxism event duration were not as high as in the

volunteers. (Adapted from Yoshimi, et al?® : Head & Face Medi with the permission)

Table 3 Occurrence of grinding and clenching activities in different sleep stages

A3 BE2

Grinding activity (/hour)

Clenching activity (/hour)

Average  s.d.  Occurrence (%) Average  s.d.  Occurrence (%)
MA* 36.2 53.9 22.2 28.3 39.7 25.0
REM* * 9.7 16.0 5.9 11.1 224 9.8
Stage 1 38.9 53.2 23.8 26.4 29.0 23.3
2 67.8 86.9 41.5 43.6 61.3 38.5
3 10.2 19.0 6.2 3.1 6.5 2.8
4 0.6 1.9 0.4 0.7 2.4 0.6

*MA : Micro-arousal ; * *REM : Rapid eye movement (Adapted from Yoshimi, et al?” : BKDC
36 : 63-68, 2008, Table2 with the permission)

Table 4 Comparison of sleep bruxism criterion in previous reports and this study

EMG threshold

Minimum time

Event length . Ref.
level interval
Lavigne G, et al Over 20% Tonic : 2000~msec over burst 3sec 22
Phasic : 250~2000 msec, 2~3 inter burst

Okeson JP, et al Over 40% Over 2 sec 23
Miguel V, et al Over 40% Over 2 sec 3 sec 24
Yamashita S, etal  Over 5% Over 1 sec burst 10 sec 25
This Study Over 5% Clenching, grinding . over 500 msec 3sec
(Yoshimi) Tapping : over 250 msec burst

(Adapted from Yoshimi et al*” : BKDC 36 : 63-68, 2008, Table3 with the permission)
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