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Effect of Support Surface Form on Abdominal Muscle
Thickness During Flank Exercise
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Abstract

Purpose: The purpose of this study was to investigate the effects of the plank exercise to strengthen the core muscles on the
muscle thickness of external and internal obliques and transverse abdominis muscle depending on the form of the support surface.

Methods: This study was randomized to 12 males and 12 females in their 20s and conducted three times a week for 4 weeks.
The subjects were divided into the two groups and performed flank exercise on a stable surface (stable surface group) and an
unstable surface (unstable surface group). A mat was used as a stable surface, and an TOGU used as a unstable surface.

Results : In both stable and unstable surface, the thickness changes of the transverse abdominis and external and internal oblique
muscle increased (p<.05). In the unstable surface, there was a greater increase in the thickness change of the transverse abdominis
and external oblique muscles in the flank exercise than in the stable surface (p.<05). Among them, the greatest increase was found
in the external abdominal muscle (p<.05).

Conclusion : This study found that the flank exercise was more effective in strengthening the abdominal muscles on an unstable
surface, when compared with the outcomes on a stable one. It is also thought to have the most effect on the muscle activity of

the external oblique muscle on unstable surface.
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Table 1, General characteristics of study subjects by group (n=24)
=il SSG USG t p
Age (years) 26.50+1.73° 25.42+0.99 1.878 .07
Height (cm) 167.83+8.81 168.53+£8.25 -.203 .84
Weight (kg) 66.16+9.14 67.16.£10.71 -.246 .81
BMI 23.38+1.39 23.49+1.99 -.175 .86

*Mean+SD, *p<.05, SSG; Stable support group, USG; Unstable support group
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Fig 2. Measurement of abdominal
muscle thickness
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Table 2, Comparison of external oblique thickness according to the period of exercise according to

support surface (unit: mm)
. Period*
Oweek 2week 4week Period(F) Group(F) Group(F)
SSG 4.60+1.40 4.53+1.22 4.81+1.41 .
68.449 1.026 43.000
USG 3.97+0.56 5.36+0.55 5.99+0.89
t 1.450 -2.143 -2.245
P .168 043" 035"

*p<.05, SSG; Stable support group, USG; Unstable support group
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Table 3. Comparison of internal oblique thickness according to the period of exercise according to

2N AWIFOI AL 059} 25, 259} 47,

support surface (unit: mm)
. Period*
Oweek 2week 4week Period(F) Group(F) Group(F)
SSG 6.24+1.60 6.64+1.63 6.66+1.45
2.608 .625 .308
USG 5.82+1.60 6.05+1.65 6.19+1.50
t .641 .874 172
P 528 391 448

*p<.05, SSG; Stable support group, USG; Unstable support group
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Table 4, Comparison of transvers abdominis thickness according to the period of exercise according to

support surface (unit: mm)
. Period*
Oweek 2week 4week Period(F) Group(F) Cri)
SSG 3.80£1.12 4.14+0.82 4.38+1.04
8.030° 5.078 2458
USG 4.30+0.87 4.81+£0.91 5.64+1.30
t -1.232 -1.864 -2.623
p 231 076 016"
*p<.05, SSG; Stable support group, USG; Unstable support group
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