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ABSTRACT

Objective: The aim of this study is to find the influence on muscle fatigue by changing an angle of neck while Shaker exercise.
Background: Shaker exercise is commonly applied to dysphagia patients for strengthen suprahyoid muscle(SHM) and
relaxing upper esophageal sphincter. Method: Experiments were conducted by measuring muscle fatigue with surface
electromyography(SEMG) in case of neck 15° and 50° flexion, in addition to original method. For the study 30 undergraduate
students were participated as subjects. Muscle fatigue was measured with variations of median frequency(MF) and median
frequency slope(MFS) by attaching SEMG to 3 muscles. At the same time, perceived exertion was measured by using Borg's
rating of perceived exertion(RPE). Results: A MF was increased when low angle in SHM, both male and female. It means
that muscle fatigue was significantly decreased(p<.05). RPE was significantly increased when low angle(p<.01). Perceived
exertion explained 15.2% of the variation of MF in SHM. And regression equation was, MF in SHM = 59.918 + (4,910 *
RPE). Conclusion: The outcome shows that it is possible to use the efficient method which makes muscle fatigue decrease
by reducing the angle of neck flexion. Application: The results might contribute to develop the effective Shaker exercise

method.
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1. Introduction

oL} S21%o] Qlof|A] 714 o) sl A Al 7 (Dodds et al.,, 1990). AR H]F7 2lo] $AkE tjdo®
5 AH)ole} &b (Wylie, 1989) A7) 34 = A57]&= Shaker %3 & &% IE2 #w3l Daniels et al.(2003)
ETAQl Fgo] wo] xgtEo] QAN $FOoE o] 9] AFrellX= AT ool 1Eitel Aolrt yERY
Aol f#]lo] 7Fedtth(Kuhlemeier et al., 1993). °1% A] 99k o | Antinoja et al.(2009) 2] Aol A % Shaker
Shaker &&& A4 dostre 89 A7EHE Y 5 Al AZ] 2A%lo] FtHEA gttt sielth 252
AlA Tatal A71E 71es Aekst & gtk (Hurme et al, 29E H] As ABAR FUIETE o] AFEelAl= 1
1999). SJAIIRl Aaidt, dEshr, FAFELS 7MYt A 29 HARE AREsEleH o 252 $44
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2. Method
2.1 Subjects
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Table 1. General characteristics of the subjects
(Mean * SD)
. N Age Height Weight BMI
Subjects
! (%) or) (cm) (kg) (kg/m’)
Male |13(43.3) 263%24 | 176210.7 | 72.0£8.5 | 23.1£1.9
Female |17(56.6) 24.1£33 | 162.1£0.1 | 52.5£5.3 | 20.1£1.7
Total |30(100.0) | 25.0%3.1 | 169.1£0.1 | 60.9£11.9| 21.4+2.4

2.2 Experimental equipment

¥ FAE HARS MyoSystem 1200 (Noraxon Inc.,
Scottsdale, AZ, U.S.A)& AHE3RGlL, 245 AZE 4
o]¢l MyoResearch XP Master edition 1.06<2 AFg-3Fe] =}
EE 79 A8 s A% ZHdTS AE lem,
A=712] AgE 2emQl Y38 o] 53 A= (disposable
bipolar surface electrode) & AM-3F1 31, AX]7= (ground
electrode)2 AE°] 1ecmQ! Y34 d=xEWHT(dis—
posable unipolar surface electrode) & AF3IATE &=
A5o] FEFEES 1,000HzZ 331, 73 dF~ o5
I H] (finite impulse response filter) 2 20HzolA4 500Hz2)
H 2 953 e (band—pass filter) & AHE3I3TE A
3} AH(full wave rectification) 383} &3} (smoothing)
HAOZ root mean squares ARSI TH(Park et al.,
2009). EH AR A5 ofGE1-TRY W]
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o] vl&E HMED sto] 7IFalnk ARE AT & H
A3 EH (average spectrum) 0. & #4313t}
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Figure 2. Electrode position(A, Suprahyoid muscle;
B, Infrahyoid muscle; C, Sternomastoid muscle)
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2.4 Statistical analysis
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3.1 Median frequency and median frequency slope at
three muscles

T3 FUE o]l AIH(SHM), AZst(IHM),
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Table 2. The results of two-way ANOVA for angle and
gender of MDF at three muscles(Hz)

Muscle | Angle | Gender | Mean = SD | N F P
s M | 1049£152 | 13
F 95.0+27.1 | 17
" Angle: 3.498 034"
M 962184 | 13 . :
SHM 30 Gender: 1.297 958
F | 913+204 | 17 | Angle < Gender:
.597
0.519
M 86.1+17.8 | 13
50
F 86.7114.8 | 17
5 M 90.1+27.8 | 13
F 93.3+24.7 | 17
Angle: 0.365 694
M 89.4%£24.6 | 13 | Gender: 0.000 |
IHM | 30 .990
F | 8724200 | 17 | Angle < Gender: | "o/
0.087 ’
s M 86.31+34.1 | 13
F 8554254 | 17
5 M | 106.1£11.5 | 13
F 9261257 | 17 Angle: 0756
ngle: 0.
M | 9774278 | 13 | Gender:3917 | 7
SCM | 30 Angle X Gender: .051
F 91.3%21.5 | 17 gle ~ Lender: | <y
0.395
M 96.5+13.8 | 13
50
F 88.5£19.6 | 17

p<.05
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3.2 Angle and gender of Borg's RPE
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Table 3. The result of two-way ANOVA for angle and

gender of Borg's RPE
Source df SS MS F P
Angle 2 | 57.943 | 28973 | 12.591 | .000™
Gender 1 0.562 | 0.565 | 0.301 | .584
Angle X Gender | 2 4873 | 2432 | 1.290 @ 278

"p<.01

3.3 Regression analysis median frequency and Borg's
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Table 4. The result of Regression analysis for
MDF and Borg's RPE

Mean
square

5463.588
347.743

Sum of
squares

5463.588
30601.348
36064.937

Source DF Fvalue| P

Regression | 1

Residual 88

Total 89
"p<.01

15.712 | .000

4. Conclusion
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