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Abstract : During EMG biofeedback therapy as a muscle relaxation training in masticatory
muscles, an EMG activity of the muscle has been recognized with the aid of an auditory or a visual
feedback procedure. A newly developed EMG biofeedback system utilizing a tactile vibration
procedure was evaluated for its muscle relaxation training efficacy. Eight healthy subjects (mean
age of 243%24 years old) were examined for their frontal, temporal, masseter, and
sternocleidomastoid muscle EMG activities before and after a 3 consecutive day biofeedback
training session. During biofeedback training, EMG activity in the frontal muscle was translated
into vibration. The subject can monitor his/her EMG intensity levels in palm using a specially
designed hand held apparatus. Parameters representing the autonomic nervous system involving
the heart rate, and the plethysmogram were also recorded simultaneously.

By means of mean value of the rest session set at 100, EMG activity of each muscle was
normalized for further analysis. EMG changes of frontal, temporal, masseter and
sternocleidomastoid muscles as an orofacial muscle unit decreased significantly after the
biofeedback training session than before the training session (p €0.05; repeated measure ANOVA).
Although EMG levels of all the four muscles decreased after the training session, a statistical
significant change was found only in the frontal muscle. Since it was admitted that the heart rate
and plethysmogram were not accompanied by the decline of the muscle activities, the autonomic
system could be changed little by frontal EMG biofeedback training.

Key words : biofeedback, frontal muscle, masticatory muscle, sternocleidomastoid muscle,
autonomic nervous system
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Fig. 1. An EMG transformed vibration biofeedback
system. The system consists of an EMG
amplifier, a frequency/vibration con-
verter, and a vibration unit.
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Fig. 2. EMG biofeedback training schedule.

Following 2 min of rest period, 3
sessions of biofeedback training are
assigned consecutively. Each training
session includes 20s period of actual
signal feedback training (solid square).
Although no feedback signal is provided
in day 1 and day 5, subjects are
instructed to reduce muscle activity for
20s of the sessions which are for
evaluation of pre-test and post-test,
respectively (open square).
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Fig. 3. Schematic configuration of recording procedure during biofeedback training.
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Fig. 4. EMG changes of frontal, temporal, masseter and sternocleidomastoid muscles before, during and

after biofeedback training. (n= 8)

Solid circles represent the normalized values set at rest session as 100 for each traial. Vertical
bars represent standard error. Open circles in post-test represent the EMG level of pre-test for

comparison. *:p<0.05

b N H EMG activity 3id LA EEDH S
Mot UL, EEITNAZT 74 —FNy
%2fT-7BFT1, BFT2, BFT3 TiHEEH
EMG activity O5{EAH BFT 1 X U BFT
2ERELSIRD, BEERELRE( -1, L
L, BFT 3 Tldrest ® EMG activity &Z&
LI LNNETERE - 2, posttest D
va v T3, WY EMG activity %D L
o ERBAKB® 29, 432 L TEHT
repeated measure ANOVA %{f- T d 3

L, A F T 4 — NNy 7 OFIIIEETERIC
ERHETH -/ [F (1, 14 =6.3092, P
=0.0248] »%, EEBHEORKMZBICHERR
E3ho o [F (2, 280 =1.6627, P=
0.20771, EERBAREH% 243, 443, 6 OBRET
pre-test & post-test DFXFH] EMG  activity
% post-hoc test @ Fisher's PLSD T4 %
EfTN 5% D EKEE THEIC post-test DHH
SH) EMG activity BEDT 5 &850 -
Tofo THRHEDI EHD G post-test Dy ¥ a v



170 1 E

%) pre-test BFT1 BFT2 BFT3 post-test
%
- 140
e
[72]
[+}]
bt
b 120
=
>
hat
-3
P
3
w 80
&

60_@4111111 [ SN TR TUUN NN SR R SR N R

rest 4 rest 4 4 rest 4 rest 4
6 2 6 2 6 2 6
Time (min)

Fig. 5. EMG changes of frontal, temporal, masseter and sternocleidomastoid muscles as an orofacial
muscle unit in normalized value before, during and after biofeedback training. (n=32)
Solid circles represent the normalized values. Vertical bars represent standard error. Open
circles in post-test show the EMG level of pre-test. *: p<0.05
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Fig. 6. Changes of autonomic parameters including R-R time span of ECG, AREA-mean of
plethysmogram, AMP mean of plethysmogram in normalized value before, during and after

biofeedback training. (n= 8)

Solid circles represent the normalized values. Open circles in post-test show the EMG level of

pre-test.
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