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Abstract
Sleep bruxism (SB) is well-known as one of the sleep disorders. Daytime
electromyogram (EMG) biofeedback (BF) training aimed to regulate awake bruxism
(AB) was found to be also effective to reduce SB in previous study. This study hence,
aimed to investigate effect of daytime EMG-BF training on sleep electroencephalogram
(EEG). Eight male subjects (age: 22.6 = 0.7 years) were recruited for this study. All
subjects were diagnosed having SB according to ICSD - 2 criteria and also verified their
SB status via polysomnogram (PSG) recording for 1 night before actual experiment.
Subjects were randomly divided into BF group (n = 4) or control (CO) group (n = 4).
EMG recordings with a portable device and PSG were undertaken for 5 hours in
daytime and during sleep, respectively. Subjects in both groups were recorded their
EMGs 4 days in consecutive 3 weeks. Although BF group recognized their EMG
activities exceeding defined threshold in week 2, no BF signal was received in week 1
and 3, nor CO group throughout the recording period. EEGs were recorded during sleep
for both groups. Power spectra of EEG delta band (0.50 - 4.00 Hz) and alpha band (8.00
- 13.00 Hz) were analyzed by fast Fourier transform. In BF group, alpha band power
decreased and delta band power increased in week 2 and 3 compared with those in week
1.
With limitation of study design, it can be concluded that daytime EMG-BF training may

help to improve quality of sleep.

Key words: bruxism, clenching, portable electromyographic device, biofeedback,

cognitive behavioral therapy
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Figure Legends

Fig 1: Experimental procedure including subject recruiting, group dividing, recording

protocol.
Fig 2: Example of Polysomnographic recording
Fig 3: Electrode positions for EEG recording
Fig 4: Portable EMG recording device and electrode-unit
Fig 5: Portable EMG device setting
a: The device being covered over by his hair
b: Position of the device and electrode-unit
Fig 6: EMG surface electrode-unit with double sided adhesive tapes
Fig 7: EMG calibration for brief maximum voluntary contraction as 100% MVC
Fig 8: Bruxism-detecting procedure
a: All data were recognized as a functional event under the 20%MVC -1s
threshold.
b: A parafunctional event was detected under the 20%MVC -1s threshold.
Fig 9: Changes in number of SB EMG burst event of BF group over 3 weeks.
Fig 10: Changes in number of SB EMG burst event of CO group over 3 weeks.
Fig 11: Changes in delta component of EEG power spectra of BF group over 3 weeks.
Fig 12: Changes in delta component of EEG power spectra of CO group over 3 weeks.

Fig 13: Changes in alpha component of EEG power spectra of BF group over 3 weeks.

Fig 14: Changes in alpha component of EEG power spectra of CO group over 3 weeks.



Fig 15: PSQI scores before and after EMG-BF in BF group

Fig 16: PSQI scores before and after EMG-BF in CO group

Fig 17: MAS scores before and after EMG-BF in BF group

Fig 18: MAS scores before and after EMG-BF in CO group



Questionnaire (n = 145)

Fig 1

Intra / Extra-oral Examination (n = 55)

The diagnosis of SB was verified by polysomnogram (PSG)

sleep recordings for one night.(n = 21)

EMG-BF group (n = 4)

Questionnaire of PSQl and MAS (n = 8)

CO group(n = 4)

4 ] ) 4 )
Day time Day time
Weekl Dayl | EMG recording PSG recording EMG recording PSG recording
Week2 Day2 | EMG-BF training PSG recording EMG recording | | PSG recording
Day3 EMG-BF training PSG recording EMG recording PSG recording
Week3 Day4 EMG recording PSG recording EMG recording PSG recording
\_ J \_ J

Questionnaire of PSQl and MAS (n = 8)




Fig 2




Fig 3
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Fig 4

electrode unit

Ag-AgCl surface
electorode

ground electrode (on ear lobe)

Double-side

Weight EMG — BF unit : 15 g (including battery) | adhesive tape
electrode unit : 6g
total :21g




Fig 5




Fig 6

Ag-AgCl surface
electorode

Double-side
adhesive tape




Fig 7
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Fig 8

a. Functional events
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Relative power spectrum (6)
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Relative power spectrum (6)

Fig 12
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Relative power spectrum (o)

Fig 13
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Relative power spectrum (o)
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PSQIl score
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MAS score

Fig 17
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MAS score

Fig 18
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