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Abstract

Purpose : The purpose of this study was to investigate the effect of side planks on the muscle thickness of the core muscles,
external oblique, internal oblique, and transverse abdominis, and this study was conducted to compare whether side plank exercise
according to the application of various unstable support surfaces increases the thickness by activating the action of the muscles.

Methods : The subjects of this study were 30 healthy adults and were randomly and equally assigned to three groups by a
random number table. All subjects were divided into three groups according to the application of an unstable support surface during
the side plank(Group A = stable support, Group B = one unstable support, Group C = two unstable supports). The side plank
exercise was performed 30 minutes a day, 3 times a week for a total of 4 weeks. The muscle thickness of the core muscle was
measured before the intervention, 2 weeks, 4 weeks, and 3 times in total. All measured data were comparatively analyzed by
repeated measures ANOVA and one-way ANOVA. The statistical significance level was set to .05.

Results : The results of this study were as follows : 1. All muscles showed an interaction between training period and group.
2. There was a significant difference between the groups at the 2 weeks and 4 weeks of the internal oblique and transverse
abdominis muscle measurements.

Conclusion : The thickness of the abdominal muscle increased during the side plank exercise according to the support surface,
and the thickness of the abdominal muscle increased the most during the side plank exercise on the unstable support surface.
Therefore, it is thought that the addition of an unstable support surface will provide a more effective therapeutic effect on the

thickness change of the abdominal muscle during side plank exercise.
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Recruitment of subjects for the experiment
| Subjects who meet the criteria (n=30) |
| Equally, randomly assigned to three groups |
Group (A) (n=10) Group (B) (n=10) Group (C) (n=10)
SS (UE) + SS (LE) US (UE) + SS (LE) US (UE) + US (LE)
Ist-test : measurement of abdominal thickness using by ultrasonic device
(external oblique, internal oblique, transverse abdominis)
Intervention (2 weeks Side plank exercise)
2nd-test : measurement of abdominal thickness using by ultrasonic device
(external oblique, internal oblique, transverse abdominis)
Intervention (2 weeks Side plank exercise)
3rd-test : measurement of abdominal thickness using by ultrasonic device
(external oblique, internal oblique, transverse abdominis)
Statistical analysis : SPSS 25.0 for windows program
(Repeated Measure ANOVA)
SS; stable surface, US; unstable surface, UE; upper extremity, LE; lower extremity
Fig 1. Study design
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Fig 5. One side unstable surface side plank (group B)

Fig 6. Two side unstable surface side plank (group C)

Fig 4. Stable surface side plank
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Fig 2. Ultrasonic measuring instrument
Fig 3. Thickness of ultrasonic muscles
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Table 1, General characteristics of the subject

2 Aqtol]l kgt iRt 24 A mbeh 104, &
302 A HEe] tdAte] Bathols 21.5041.58 Al

&+ AFL 166.80+11.14 cm, 13 HHF HEFS
61.40+9.41 kgolqith. B Hehe] Ht vol, A%, A2
22.00+5.98 Al|, 163.61+7.86 cm, 64.10£11.3 kgo]¢l.oH, C
AT 21.60+1.78 A, 169.40+8.49 cm, 68.40+13.75 kgo]
ITtH(Table 1).

(n=30)

A group (n=10)

B group (n=10) C group (n=10)

Age(year) 21.50+1.58 22.00+£5.98 21.60+1.78
Height(O ) 166.80+11.14 163.61+£7.86 169.40+8.49
Weight([J ) 61.40+£9.41 64.10£11.3 68.40+13.75
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Table 2, Comparison of external oblique thickness

Zyie] S Wk vlie] ojA ot 2hol7} 9l
(p<.05), T3 B 7743} ko] Ato]o] 45 2}go]
) ER, BE FalolA djubaale]

AA
AT g fols ApolE molx] gheke

0 week 2 week 4 week Period(F) Group(F) Period * group
A group 4.23+.54 4.39+47 4.50+.51
B group 3.76+.63 4.36+.57 4.91+.65 . .
63.47 .04 6.32
C group 3.77+.31 4.48+.17 4.96+.39
F 2.66 21
*p<.05
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Table 3. Comparison of internal oblique thickness

0 week 2 week 4 week Period(F) Group(F) Period * group
A group 7.19£1.17 7.86£1.31 7.82+1.21
B group 6.39+1.14 7.25+.80 7.92+.92 . . .
26.78 5.24 3.02
C group 7.43+.98 8.6+.91 9.42+.71
F 2.45 432" 8.49"
p<.05
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Table 4, Comparison of transverse abdominis thickness

0 week 2 week 4 week Period(F) Group(F) Period * group
A group 3.25+.60 3.54+.63 3.70+.66
B group 3.36+.77 3.70+.50 4.30+.57 . .
26.90 9.74 2.95
C group 3.74+.30 4.35+.32 5.13+.47
F 1.87 7.48° 15.59"

'p<.05, A group: stable surface, B group: one side unstable surface, C group: two side unstable surface
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