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Abstract

Purpose : The purpose of this study was to compare the differences in muscle activity of the rectus abdominis, internal oblique,
and external oblique muscles according to abdominal muscle exercise methods such as plank exercise, side plank exercise, and
crunch exercise.

Methods : This study was conducted with 37 college students. All subjects participating in this study were randomly assigned
to the plank exercise group, the side plank exercise group, and the crunch exercise group. The exercise corresponding to each group
was performed for a total of 8 weeks. The muscle activity of the abdominal muscles was measured before the experiment, 4 weeks,
and 8 weeks, and the rectus abdominis, internal oblique, and external oblique muscles were measured.

Results : As a result of comparison according to the period in the change in muscle activity of the abdominal muscles after
exercise, the amount of change in muscle activity in all three muscles showed a significant difference. As a result of the post-hoc
analysis, the muscle activity value of the internal oblique muscle after 4 weeks in the plank exercise showed a significant difference
from the value after 8 weeks. In the side plank exercise, the muscle activity values of the rectus abdominis and external oblique
muscles before and after 4 weeks showed significant differences from those after 8 weeks. And in the crunch exercise, the muscle
activity value of the rectus abdominis muscle before exercise showed a significant difference from the value after 8 weeks.

Conclusion : Plank exercise increases the muscle activity of the rectus abdominis, side plank exercise increases the rectus
abdominis and external oblique muscles, and crunch exercise increases the muscle activity of the rectus abdominis. Therefore, it

is thought that the stability of the trunk can be improved more efficiently if all three exercises are performed.
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Table 1, Week 1~2 exercise program

Contents Time List
Warm up 1 min Stretching exercise
Group A Plank exercise 30 sec, 3 set
(90 sec) Break time per set 30 sec
Main Group B Side plank exercise 10 sec, 5 set
exercise (50 sec) Break time per set 10 sec
Group C Crunch exercise 15 sec, 5 set
(75 sec) Break time per set 10 sec
Cool down 1 min Stretching exercise

Table 2. Week 3~4 exercise program
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Contents Time List
Warm up 1 min Stretching exercise
Group A Plank exercise 50 sec, 3 set
(150 sec) Break time per set 50 sec
Main Group B Side plank exercise 20 sec, 5 set
exercise (100 sec) Break time per set 20 sec
Group C Crunch exercise 25 sec, 5 set
(125 sec) Break time per set 10 sec
Cool down 1 min Stretching exercise
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Table 3. Week 5~6 exercise program

Contents Time List
Warm up 1 min Stretching exercise
Group A Plank exercise 40 sec, 3 set
(120 sec) Break time per set 40 sec
Main Group B Side plank exercise 15 sec, 5 set
exercise (75 sec ) Break time per set 15 sec
Group C Crunch exercise 20 sec, 5 set
(100 sec) Break time per set 10 sec
Cool down 1 min Stretching exercise
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Table 4, General characteristics of research subjects

L AT thyAe] dun 54

= =
Ch2 Table 49 Zom, S A& 23
off thell Al et ko] Btgholl=

Aol 7h UrEA] ¢ SETh(Table 4).

(n=37)

Group A (n=13)

Group B (n=12) Group C (n=12)

Age (years) 23.1542.19 22.50+3.03 25.08+5.30
Height (cm) 166.09+7.01 169.58+5.74 169.60+10.44
Weight (kg) 67.31£11.43 66.4248.58 72.26+11.70

Table 5, Changes in muscle activity after 8 weeks of abdominal muscle exercise (n=37)
a 1 *
Group Period Period Group Peno(; Cek
(post hoc) Before® 4 weeks’ 8 weeks® F(p) F(p) F(p)
A 8.04+5.80 8.62+4.87 12.38+13.20
RA (a§<c) 431+1.72 4.64+1.53 7.40+3.45 7.09 1.91 55
(&) g (.003) (.164) (.584)
¢ 5.70+£2.90 7.64+6.13 10.60+8.30
(a<c)
blz 6.83+3.36 6.01+3.86 9.93+6.82
10 (b<c) 7.20 14 1.06
(&) B 5.3042.54 5274221 9.64+7.11 (.003) (.874) (:382)
C 5.10+4.69 6.46+6.37 8.62+9.96
A 6.44+3.64 6.95+4.06 9.69+6.25
(@<c) 3.87
EO B 7.10 (031) 31
(W) (ab<c) 7.81+3.41 8.4143.63 14.97+8.45 (.003) B-0) (.872)
C 3.83+2.62 426+2.18 9.27+12.12

RA; rectus abdominis, 10; internal oblique, EO; external oblique, A; plank exercise group, B; side plank exercise group, C; crunch

exercise group
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