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Abstract

Purpose : The purpose of this study was to compare and analyze whether there are changes in muscle elasticity when resistance
using an elastic band is present or absent during a bridge exercise on an unstable surface with a gymball.

Methods : Eighteen healthy adult college students attending E University in Gyeonggi-do, who voluntarily agreed to participate
were included in this study. The subjects were instructed to perform the bridge exercise using a gymball both without resistance
and with resistance using an elastic band. Myoton was used during the exercise to measure the elasticity of the rectus abdominis
and biceps femoris muscles.

Results : There was a significant difference in the stiffness of the rectus abdominis muscle on both sides before and after using
the elastic band (p<.05). however, no significant difference was observed in the biceps femoris on either side (p>.05). Based on
the evaluation of the frequency before and after using the elastic band, no significant difference was observed between the rectus
abdominis and biceps femoris muscles on both sides (p>.05). The logarithmic decrement was significantly different in the right
rectus abdominis muscle (p<.05), and there was no significant difference in the left rectus abdominis and both biceps femoris
(p>.05).

Conclusion : Resistance exercise using an elastic band is more effective in improving elasticity of the rectus abdominis muscle

than without a elastic band during bridge exercise with a gymball.
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Table 1, General characteristic of subjects
Male Female
Age (years) 20.30+2.11% 19.25+.88
Height (cm) 173.1£4.90 160.542.67
Weight (kg) 64.7+7.10 54.5+4.87
Dominant hand (Left/Right) 2/8 0/8
*Mean+SD
gt A9 st 54 A AE & e AAE S 9] FEE9 S Tl i Z59 HskE dotE
w3t o5 Wtk YRS FEAWMEES ©]85HA a2 ek B= 342 Multi scan modeS o] -8-3ko] &
A2 HE ateE, HANMES o83 IE u4LF g A 2 A AN 2oz 5FAL Tap HE
T 27HA &Fel B Zofetdith 52 74 i4es 5 Slee 13= skal, SAAE s el 28 &
H2 F 23] HAsI 3T 524 fAlsk e 4 ek HatS Yt 54 25z E doeTg
o WzE YA o) Svkeh, WALE FO B a MTLIS AT B2 MEFS /1E
A7 AER Yolzhy] Mol 18e] FANE ol Hom He 775 om WolW R9loA ZAslct
shaich sHdWE A7 f-Foll W 247 o8 R (Kim & Kim, 2016). Hope]F2di dgo] FFolA
s AAE AT §¢ HiE2Z(rectus abdominis)¥  FE F7FA dfEF HuE Ao SA 53 th(Kang,
k] =22l Z(biceps femoris)o] ZHAEE FA4 5o 2017).
nZgFe] W F5 1k e =] dis dobE kot
3. ZR=F
Agle 259 FEAEE S5 S8 HEA =
Y2 =4 7](MyotonPRO, Myoton AS, Estonia)E ©]-&
SFRATHFig 1). Myotong ©o]-&37F 2 7[AH &4
EMGE &8l At=% 228743 sy gdist 4ids
Holil(Korhonen 5, 2005), Ao whe} o]EsHA] ¢
on] 243re AR o] 1 A} T B oy
tHDitroilo 5, 2011; Schneider %, 2014). & Ao A=
T2 Fu}b(frequency, F), A1A Q] £2& 7} T (stiffness, S), 4. & =
A5 Zraf&(logarithmic decrement, D)2 37}%] &S
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Table 2, Recommended standard of gym ball according to physical characteristics
Color Size (cm) Subjects height
Yellow 45 cm ~ 150 cm
Red 55 ¢cm 150 cm ~ 165 cm
Green 65 cm 165 cm ~ 180 cm
Blue 75 cm 180 cm ~ 190 cm
Gray 85 cm 190 cm
5. % I ohefrt dAA dHE TreEs SEkE S0 ST
M-S A vheE A oho] whEsS AlFSHlaL 5
1) EYHES 0/Z5tx| e HEolMol 1Zes
HEZ 5 ApAloflA HE 9o FE5HES H JH=E
TS S o T o 30° WY AHolA, 3
£ ZRko A Z1ZF 5 cm HolX fA|of|A &5 A=
FolA shach AR AAE shd 53 et <
A4 AHE TEEE SN 5o S99 AL JF
& vheti A slol WL ES AHetl T S27 §AIe

Fig 2. Bridge exercise using gymball
without elastic band

Fig 3. Bridge exercise using gymball with
elastic band

6. 4w 24
AH AR E A4 233 IBM SPSS Statistics 26
ol o BHE sk

B 7eEAE o835t 3 £ 539
UERH ¢l Shapiro-Wilk tests &2t A4 AR A
Aetg oy, A BES oA Qob vEs AEE 5
s FAAD stk A W HES o83t wgLE
A BAMES] §ofo] uhe ZEAEe] Aol sl
7] $]3ll Wilcoxon Singed- ranks2 3t} BASHA 79

L p<0.052 A8
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Table 3. Comparison of stiffness according to the presence or absence of resistance during bridge
exercise using a gymball within a group

group (n=18)

Resistance

Non-Resistance

Rt. RA 156.55+50.92° 169+67.86 -2.047 041

Lt. RA 152.77+58.51 167.08+£68.96 -2.221 .026:

Rt. BF 319.41+£116.48 334.5+£126.19 -1.873 .061

Lt. BF 347.22+131.19 350.11+£131.65 -.697 486

*Mean+SD, Rt; right, Lt; left, RA; Rectus abdominis, BF; Biceps femoris
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Table 4, Comparison of frequency according to the presence or absence of resistance during bridge

exercise using gymball within the group

group (n=18)

Non-Resistance Resistance

Rt. RA 13.88+10.54" 11.54+2.31 -.166 .868

Lt. RA 11.28+1.83 11.54+£2.11 -1.461 .144

Rt. BF 16.42+3.88 17.26+4.34 -1.960 .050

Lt. BF 17.50+4.14 17.91+4.51 -1.612 .107

"Mean+SD, Rt; right, Lt;left, RA; Rectus abdominis, BF; Biceps femoris

o}
(p<0.03), Y= ul

o]gt 7o) 7k §191rH(p>0.05)(Table 5).
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1.13+.27
1.12+.26
1.26+.30
1.32+.42
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1.03+£.23*
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1.23+.25
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Table 5, Comparison of logarithmic decrement according to the presence or absence of resistance during
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