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Purpose: This study was conducted to investigate the effects on muscle thickness and balance ability after performing plank exercise on

various surface types.

Methods: In this study, there were thirty healthy participants. Participants were randomly distributed into three groups, a control group
(n=10), sling group (n=10), and ball group (n=10). All participants performed plank exercises three times a week for four weeks. Plank
exercises consisted of five sets of 30 seconds each with a one minute break between each set. Muscle thickness of the transverse ab-
dominis (TrA), internal oblique (I0), and external oblique (EO) was measured using an ultrasound diagnostic apparatus and balance was

measured using |-balance.

Results: Evaluation of muscle thickness revealed that the 10 and EO muscle of the ball group changed significantly relative to the control
group (p < 0.05). However, there were no significant changes in balance.
Conclusion: The results revealed that performing plank exercise on a ball is more effective among various types of surfaces.
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Table 1. The general characteristics of subjects

I EAL Table 13} ek 4] 718 Aol ] A,

Control group  Sling group Ball group
(n=10) (n=10) (n=10)
Gender (male/female) 8/2 8/2 8/2
Age (year) 23.20£1.32 22.10£0.99 20.30+£0.48
Weight (kg) 65.60+11.82 63.70+£8.59 61.50+6.31
Height (cm) 172.30+8.39 171.30+5.38 170.30+8.80
Mean+S.D.

Table 2. Comparison of muscle thickness between the three groups

Kyung-Woo Kang, et al.

2. M| 2E2| 32 M- F Hi7I2 2, i&HIZ, HjEFA B2

el

A A S w7 ul s Y e Bl A E v gt A
It ol A 218 571 BUTHp <0.05). Hi7F=Re] FAol Al
= AR SAR S T ARGl A folgh Ato|E HolA] 9Fk
THF=1.33, p>0.05). SEA|YL, vl &8l Lah viRpZHILe] A= A
Ik SGAI- oA AL 2RGo A= R-olgh Zfo|E BIThF=4.14,
F=3.85,p<0.05). uj &t ujupZElo] F7) Wstol] cigh A 3
At A4 5 EYA 9 0] YR EE T OFET

Ofgt 5 719 S7HE EEHp < 0.05) (Table 2)

3. M| 52 324

FAAH-F S E Ao 8 e Aeeld BadEol Fa

O

Muscle thickness (mm) Control group (n=10) Sling group (n=10) Ball group (n=10) F
TrA Pre-test 2.96+0.81 3.02+£0.61 2.74+0.57 Group 0.16
Post-test 3.07+£0.62 3.18+£0.49 3.21£0.63 Time 6.14"
GroupxTime 133
Change value 0.11+0.56 0.16+0.40 0.47+0.71
10 Pre-test 7.28+1.70 7.46%1.60 7.14+121 Group 0.12
Post-test 7.93+1.30 8.06+1.59 8.66+1.34 Time 38.65"
Group x Time 414"
Change value 0.65+0.79 0.60+0.80 1.52+0.95"
EO Pre-test 4.06+1.18 4.00+1.02 3.88%£1.14 Group 0.54
Post-test 4.90+0.90 5.18+1.29 595+142 Time 54.32"
Group xTime 3.85*
Change value 0.86%1.22 1.18+0.81 2.06£1.11°
*p<0.05; *Significant difference with control group.
TrA: transverse abdominis, 10: internal oblique, EO: external oblique.
Table 3. Comparison of dynamic balance ability between the three groups
Balance Control group (n=10) Sling group (n=10) Ball group (n=10) F
Eye open Velocity (cm/s)  Pre-test 2.48+0.68 2.29+0.55 2.43+047 Group 0.67
Post-test 2.23+£0.56 2.02£0.59 2.10£0.59 Time 1243
GroupxTime 0.08
Change value -0.25+0.28 -0.27+0.52 -0.33+0.56
Distance (cm)  Pre-test 44.20+9.25 4137+861 4325+8.33 Group 0.51
Post-test 40.53+7.13 36.79+6.71 37.19+8.49 Time 30.59"
Groupx Time 0.65
Change value -3.67£3.15 -4.58+3.97 -6.05£6.92
Eye close Velocity (cm/s)  Pre-test 3.53+1.02 3.79+1.04 3.89+£1.15 Group 4.47
Post-test 3.35%£1.16 3.55+1.17 3.56+£1.08 Time 0.28"
GroupxTime 0.15
Change value -0.18+0.62 -0.25+0.85 -0.33+0.57
Distance (cm) Pre-test 61.86+14.60 63.79+14.93 64.91+12.50 Group 0.09
Post-test 60.47+15.18 62.03+14.70 62.33+12.62 Time 473"
Groupx Time 0.16
Change value -1.39+5.02 -1.76+5.97 -2.58+3.95
"p<0.05.
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0.16, p>0.05) (Table 3).
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