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The Effect of Trunk Muscles Activity on the Unstable
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ABSTRACT

Purpose : The purpose of this study was to find the effects of the transverse abdominis/internal abdominal oblique
(TrA/10), multifidus (MF) muscles while stabilization exercise was performed in a four-point kneeling position on the
unstable surface.

Methods : Twenty healthy adults volunteered to participate in this study. Each subject was instructed regarding maximum
voluntary isometric contractions (MVIC) and stabilization exercise in four-point kneeling on the unstable surface. While
MVIC and stabilization exercise of individual muscles were being performed, activation of the muscles was measured
using surface electromyography (EMG). Activation of the muscles while performing stabilization exercise in four-point
kneeling on the unstable surface was normalized to a percentages of the MVIC.

Results : TrA/IO, MF muscles showed no significant differences among the surfaces.

Conclusion © Activation of the trunk muscles while performing stabilization exercise in four-point kneeling does not effect

on the surface.
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Fig. 1. Single right arm lift (position 1).
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Fig. 2. Single left leg lift (position 2).

Fig. 3. Right arm and left leg lift
(position 3).

Fig. 4. Balance pad
(Kybun®, KyBounder, Swiss).

3. MHEME| W 2

r

;qu x}flb SPSS 12.0 Window T2 12e

PERE AN A= 37F
2] 24| ®iglol| w2 7t $8E20] &% Ao|E H|wst
7] St LA EAREA (one way ANOVA)S &}
A7, AT HAL Duncan A4S AASGTE obde
S 2RO A ZpAel] wE ZF 59
&F AlE Blwsh] fshiA theEE A5 (paired t-
test)_j?._ BAsigch A4 gode AAsH] o6
ol 4=0,058 sk,

m. & 37 2 it
1. QPZE NN Aoy hE 2 &

P AN 7 Aol e L BHES

|\




H2717] 2ol AAlshs et 2

Al AR 290l Al T8 B miXe 9F /5

1O

Table 1. A comparison of muscle activation with %MVIC in different positions (N=20)

Position 1 Position 2 Position 3 F p
Rt. TrA/IO 25.10£17.73 15.38+10.42 17.57+14.28 2.46 0.09
Lt. TrA/IO 14.82+8.98 17.96+11.23 20.60+13.11 1.32 0.27
Rt. MF* 11.79£7.06 18.15+7.62° 33.02£13.29° 25.01 0.00*
Lt. MF* 19.47+11.22° 34.85+13.78 46.49+16.80° 18.42 0.00*
Unit: %MVIC

Position 1: Single right arm lift

Position 2: Single left leg lift

Position 3: Right arm and left leg lift

Rt Right, Lt: Left

TrA/IO: Transverse abdominis/internal abdominal oblique
MEF: Multifidus

a, b, ¢
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Table 2. A comparison of muscle activation with %MVIC in different positions (N=20)

Position 1 Position 2 Position 3 F p
Rt. TrA/IO 23.61+13.84 15.31+10.41 17.39+11.70 2.56 0.08
Lt. TrA/IO 12.19£7.97 17.98+12.99 20.96+12.25 3.12 0.05*
Rt. MF 11.86%7.08" 16.99+6.14" 34.04+14.05° 28.33 0.00*
Lt. MF 18.28+10.07° 31.98+12.40° 47.32415.36° 25.776 0.00*
Unit: %MVIC

Position 1: Single right arm lift

Position 2: Single left leg lift

Position 3: Right arm and left leg lift

Rt Right, Lt: Left

TrA/IO: Transverse abdominis/internal abdominal oblique
MEF: Multifidus

a, b, ¢

valuce with different superscripts within the same columans are significantly different at p<05
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Table 3. A comparison of %MWIC of Rt. TrA/IO under
two different supporting surfaces. (N=20)

Table 6. A comparison of %MVIC of Lt. MF under
two different supporting surfaces. (N=20)

Unstable
surface

Stable surface

Position 1 19.47+£11.22 18.28+10.07 0.81 0.42
Position 2 34.85+£13.78 31.98+12.40 1.92 0.07
Position 3 46.49+16.80 47.32+15.36 -0.66 0.51

Unstable

Stable surface
surface

Position 1 25.10+17.77 23.61+13.84 0.81 0.42
Position 2 15.38+10.67 15.31+10.41 0.97 0.92
Position 3 17.57£14.28 17.39+11.70 0.16 0.87

Unit: %MVIC

Position 1: Single right arm lift

Position 2: Single left leg lift

Position 3: Right arm and left leg lift

Rt: Right

TrA/IO: Transverse abdominis/internal abdominal oblique

Table 4. A comparison of %MVIC of Lt. TrA/IO under
two different supporting surfaces. (N=20)

Stable Unstable
surface surface P

Position 1 14.82+8.98 12.19+7.97 4.00 0.00*
Position 2 17.96+£11.23 17.98+£12.99 -0.01 0.98
Position 3 20.60+13.11 20.96+£12.25 -0.28 0.77

*p<.05

Unit: %MVIC

Position 1: Single right arm lift

Position 2: Single left leg lift

Position 3: Right arm and left leg lift

Lt: Left

TrA/IO: Transverse abdominis/internal abdominal oblique

Table 5. A comparison of %MVIC of Rt. MF under
two different supporting surfaces. (N=20)

Stable surface Unstable
surface
Position 1 11.79+7.06 11.86+7.08 -0.09 0.92
Position 2 18.15+7.62 16.99+6.14 1.35 0.19
Position 3 33.02+13.29 34.04%+14.05 -0.81 0.42
Unit: %MVIC

Position 1: Single right arm lift
Position 2: Single left leg lift

Position 3: Right arm and left leg lift
Rt: Right

MEF: Multifidus

Unit: %MVIC

Position 1: Single right arm lift
Position 2: Single left leg lift

Position 3: Right arm and left leg lift
Lt: Left

MEF: Multifidus
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