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Fig 1. MMF shift pattern over the experimental period before, during, and after sustained isometric contraction

in anterior temporal muscle at various contraction times.

MMF © mean of median frequency(Hz)

C15 © experiment for 15 second sustained isometric contraction time
C30 © experiment for 30 second sustained isometric contraction time
Ca0 ¢ experiment for 60 second sustained isometric contraction time

R20. R40, R60. R8O, R100. R120 : 20. 40, 60. 80, 100. 120 seconds after each sustained

contraction
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Fig 2. MMF shift pattern over the experimental period before, during, and after sustained isometric contraction

in masseter muscie at various contraction times.

MMFE © mean of median frequency(Hz)

C15 ¢ expernment for 15 second sustained isometric contraction time
C30  experiment for 30 second sustained isometric contraction time
CARQO  experiment for 60 second sustained isometric contraction time

R20. R40, R60 R80. R100. R120 @ 20, 40, 60, 80, 100, 120 seconds after each sustaned

ontraction

isometric
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Table 1. Means and standard deviations of MMF during sustained isometric contraction at

various contraction times
- Anterior temporal Masseter P
o Mean S.D. Mean SD.
Cl15 164.67 1342 155.42 17.20 %
C30 161.83 13.87 150.67 16.19 *
C60 152.00 16.40 136.04 20.90 ok
)
Cl5 & C30 * *
C30 & €60 * *
CH0 & CI5 * *k
MMF © mean of median frequency (Hz)
© p<0.05
sx 1 p<0.01

Table 2. Means and standard deviations of SMF at various contraction times

Anterior temporal Masseter P

B Mean S.D. Mean SD.
Cl5 -0.13 0.03 -0.20 0.07 ok
C30 : -0.35 0.14 -0.44 0.14 *
C60 -0.56 0.17 -0.75 0.21 o
D
CI5 & €30 x .
C30 & C60 ok x
Ch0 & Clb *k *%
SMF : slope of median frequency (Hz/sec)

D p<0.05
ex 1 p<0.01

of
£ 75l 2ol 242 1529 602 55412

Mo o X X

o w29 277 N5 E ¥
3t super-VHS audio cassette
tapeol] 71538ttt ¥4& AEF29 w29 an-
alog A7 Mue 5Hz«] high-pass fre-
quency®} 512Hz9] low-pass frequency® fil-
teringdhed 1024Hz9] sampling rateZ digital 4!
g slelsich digitalshd 237] A as EMG =

o 1
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239 & AFHoR BNHo Ang =
e & & Sles =3t

el 718 71(SMF)
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Table 3. Means and standard deviations of MMF-R20 value at various contraction times’

Anterior temporal Masseter
Mean SD. Mean S.D.
Cl5 166.75 1325 156.58 16.68 *
CR0 160.33 13.42 151,08 16.68 *
C60 155.67 1585 145.08 1661 *
D
Cl5 & C30 x *
C30 & C60 * *
Ch0 & ClI5 * *
MMF : mean of median frequency (Hz)
MMF-R20 : MMF recorded at 20 seconds after each sustained isometric contraction
* 1 p<0.05
Table 4. Means and standard deviations of MMF-R40 value at various contraction times
Anterior temporal Masseter P
Mean SD. Mean SD.
C15 167.50 13.39 158.42 16.85 *
C30 164,75 13.39 155.58 16.68 *
C60 162.00 14.05 153.75 16.95 .
P
Cl15 & C30 ns. n.s.
C30 & C60 n.s. n.s.
Co0 & Clb * ns.
MMF © mean of median frequency (Hz)
MMF-R40 : MMF recorded at 40 seconds after each sustained isometric contraction
ns. © not significant
D p<0.05
Table 5. Means and standard deviations of MMF-R6Q value at various contraction times
Anterior temporal Masseter o]
Mean S.D. Mean SD.
C15 168.42 13.22 159.75 17.27 *
30 166.92 13.74 158.33 1654 *
C60 166.17 13.87 158,75 17.89 ®
)
C15 & C30 n.s. n.s.
C30 & C60 ns. n.s.
C60 & CIb n.s. n.s.

MMF : mean of median frequency (Hz)

MMF-R60 : MMF recorded at 60 seconds after each sustained isometric contraction

n.s, 0 onot significant
Cp<0.05
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Table 6. Means

and standard deviations of MMF-R80 value at various contraction times

Anterior temporal Masseter p
B Mean SD. Mean S.D.
Cl15 167.50 1356 159.75 17.27 ;
C30 167.50 14.01 158.33 16.95 ®
C60 168.25 14.12 159.42 19.27 *
D
Cl15 & C30 n.s. n.s.
C30 & €60 n.s. n.s.
C60 & ClI5 n.s. n.s.

MMF : mean of median frequency (Hz)

MMF-R80 : MMF recorded at 80 seconds after each sustained isometric contraction
n.s. ! not significant

#1 p<0.05

Table 7. Means and standard deviations of MMF-R100 value at various contraction times

Anterior temporal Masseter P
. Mean S.D. Mean S.D.
C15 167.75 14.01 159.25 17.40 *
C30 167.08 13.77 15825 16.50 *
C60 168.67 13.99 15892 18.30 *
D
Cl15 & C30 n.s. n.s.
C30 & C60 n.s. n.s.
60 & ClI5 ns. n.s.

?\rIMF " mean of median frequency (Hz)
MMF-R100 : MMF recorded at 100 seconds after each sustained isometric contraction

n.s. | not significant

- p<0.05

Table 8. Means and standard deviations of MMF-R120 value at various contraction times

Anterior temporal Masseter P
; Mean S.D. Mean S.D.
Cls 168.08 13.46 159.58 17.13 *
C30 167.33 1394 158.50 16.75 ®
Co0 167.75 1477 159.33 19.17 *
P
Cls & C30 n.s. n.s.
C30 & C60 n.s. n.s.
Ch0 & Cl15 n.s. n.s.

MMFE : mean of median frequency (Hz)
MMEF-R120 @ MMF recorded at 120 seconds after each sustained isometric contraction

n.s.  not significant

D p<0.05
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ABSTRACT

POWER SPECTRAL ANALYSIS OF MASTICATORY MUSCLES
DURING SUSTAINED ISOMETRIC CONTRACTION AND RECOVERY
AT VARIOUS CONTRACTION TIMES

Wook Kim, D.D.S | Heung-Sang Lee, D.D.S, MS D, Ph.D.. Young-Ku Kim, D.D.S., M.S.D., Ph.D.

Department of Oral Medicine & Oral Diagnosis, College of Dentistry, Seoul National University

To swudy the charactenstics of EMG power spectrum of masticatory muscles during sustained isometric contraction
and recovery at various contraction times, the author analysed the EMG signals of anterior temporal and masseter
muscles before, during, and after sustained isometric contraction at 50% level of maximum voluntary contraction
INIVC) for 15,3060 seconds. Twelve normal subjects were included in this study.

The author came to following conclusions from the results.

1. MMF of anterior temporal muscle in the contraction period was significantly higher than that of masseter muscle

during sustained isometric contraction regardless of isometric contraction times(p<0.05).

2. MM m the contraction period decreased as the contraction time increased during sustained isometric contraction

in both temporal and masseter musles(p<0.05).

3. SMF ir the contraction period increased as the contraction time increased during sustained i1sometric contraction
W hoth temporal and masseter musles(p<0.01),

- MM in the first part of recovery period (20 seconds) decreased as the contraction time increased during sustained
isometric contraction(p<0.08). However, MMF in the later parts of recovery period (20-120 seconds) showed no
sigin:ficant differences.

5. MM of anterior temporal muscle in the recoverv period was significantly higher than that of masseter muscle

after sustained isometric contraction regardless of isometric contraction times(p<0.05).

6. The recovery rate of MF reached 100% in 100 seconds after the isometric contraction regardless of isometric

contraction times.

rey Words © power spactrum analysis. masticaisty muscles, isometnc contraction. median frequency .
eceovery rate
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