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Abstract

Purpose : The purpose of this study was to examine the correlation between static and dynamic balance according to the virtual
reality-based squat and conventional squat exercise.

Methods : Twenty four participants were randomly assigned to the virtual reality-based squat (VRS) group (n=12) or conventional
squat (CS) group (n=12). The static balance (C90 area, C90 angle, trace length, sway average velocity) and dynamic balance
(forward, rearward, leftward, rightward) were measured using a force plate by BT4. The VRS group used the virtual reality system
during 4 weeks, while the CS group underwent classical squat training. Independent t-test was used to test the homogeneity of the
general characteristics of the subjects. The collected data was analyzed using the paired t-test for static and dynamic balance com-
parisons before and after exercise in both groups and Pearson's test for the correlation between static and dynamic balance according
to the measured time. The significance level was set to 0.05.

Results : There was no significant correlation between group and static and dynamic balance related variables (p>.05). There
was a significant correlation between measurement time and static and dynamic balance related variables (p <.05). According to the
measurement time, the static balance parameter C90 area in the VRS group after exercise was significantly decreased (p <.05). The
values of forward, leftward and rightward in the VRS group were significantly increased after exercise (p <.05).

Conclusion : It is suggested that 20 normal healthy adult men and women who have normal balance ability can improve their

ability to control their posture by improving the balance ability when applying virtual reality-based squat exercise.
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2 7HAFE Al (virtual reality) 7]REe] vlo] @ m =l A
U= FEHo] A& thefRl Eofoll Al 285

= Jus
1 9l ZA|o]th(Albiol-Pérez 5, 2017; Prasertsakul 5,

2018). 7Hd@AA7IREE o] &3 AFEHS A= gt
SHE FEstal Y oy Fs FaA7IHEAE oHA
3 W olgtal Bl E ¢ith(Lange 5, 2010; Mao 5, 2014).
ANAAEY S 91T 7HEAA7IEE 2 Al
WA S BTN A A1 9 7hAa A (neroplasticity) 2 F
7M7)t & & 4 Slth(Betker 5, 2006; Mao -5,
2014)
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(limits of stability) HAS E3lo] 43¢ 4= tH(Kinzey
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A5 At el B 2T Aol

=TtHCho 5, 2014; Ibrahim %, 2016; Mao %, 2014). 9]
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o whe W ow W 91X EG FPol §olFES 157
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Yohes WEA AT (Kang 5, 2013). 7RI &
A= AYRE AL g AY7I(Xbox 360

Kinect, Microsoft Co., USA)E o]&35}o] AHE FILZ
e ALttt &% TR oA AR ELE FUE
= Zlo] AlA|(depth sensor)S o] &3}o] ZZE A2}
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(BSM 330, Biospace, Korea)E ©|-83}th.

2) AAA4F=H

H Ao A= oA A $HA|(limits of stability), ¢FA =
A A oA o] HAL =R A A HA A ] #F5
G445 100] 7}A 0] Fyna
AAE #F85ZH=AHAH|(BT4, HUR labs,
Finland)2 o] g3l djAat5e] A4 F3we 24
(C90 area, C90 angle, trace length, sway average Velocity)
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Table 1, General characteristics of subjects
General characteristi Group ¢
neral characteristics VRS (Il:12) cs (Il:12) p
Sex (male/female) 5/7 5/7 0.000 1.000
Age (years) 19.92+1.41 19.504+0.51 1.360 181
Weight (kg) 66.49+13.05 67.73+20.17 -0.251 803
Height (cm) 169.8649.53 167.60+12.20 0.712 480
VRS: Virtual reality squat, CS: Conventional squat
L A9 33, 54 43¥5 &Y A-Fujn 4 o WA C90 area(mr) Fhol 7HIEA7|RE A
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EAQEn nAH AHE $5E BEA 25 F & 71HE00|(p<.05), Lefiward(), Rightward(®) Zko] /143
S 4T < 05). FARYRRNAE Forward())  A7IuE 2HE AT THY 2AE 5T wFH &

Zrol ZPARA7 I AFE A QoA &5 3 {051 & F 5 A S7HFATHp <.05)(Table 2).

Table 2, Comparisons of the static and dynamic balance before and after exercise in two groups

Variable Group Before After t P
VRS 664.49+141.84 579.93+137.00 2.118 0.057
Trace length (mm)
CS 663.37+203.74 597.64+144.56 1.733 0.110
VRS 517.72+195.96 374.16+188.77 3.016" 0.011
C90 area (mnf) .
CS 537.284+331.08 413.43+190.96 2.359 0.037
VRS -23.01+37.09 0.43+64.69 -1.740 0.109
C90 angle (°)
CS -26.10+43.86 -22.98+36.71 -0.199 0.845
Sway average velocity VRS 22.14+4.72 19.33+4.56 2.117 0.057
(mnv's) CS 22.11+6.79 19.92+4.81 1.733 0.110
VRS 6.69+0.83 7.77+1.14 -4.147" 0.001
Forward (°)
CS 6.42+0.99 7.21£1.23 -1.675 0.121
VRS 7.83+0.83 4.3020.81 -1.728 0.111
Rearward (°)
CS 4.52+1.15 4.52+1.21 0.001 0.998
VRS 7.3040.89 8.92+0.62 -5.457" 0.001
Leftward (°) .
CS 7.64+1.09 9.1840.86 -4.949 0.001
) VRS 8.19+1.16 9.45+1.18 -3.518™ 0.004
Rightward (°) W
CS 8.33+1.28 9.23+0.73 -3.308 0.006

VRS: Virtual reality squat, CS: Conventional squat
p<0.05", p<0.01", p<0.001""

L E3A7), AR FATYAS 2 4B 706 @t 23 249 % B AHFHHE 090 area

() ol o414 Sk <.09, 5B

Forward(®), Leftward(®), Rightward(®) gke] 2z} &A1
= Zof {95t Z717F YEFYTHp <.05)(Table 3).
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Table 3. Correlation between the measured time, static and dynamic balance

Static balance Dynamic balance
Sway
Trace €90 €90 average Forward Rearward Leftward Rightward
length area angle ; o o o o
(mn) () ©) velocity ©) ©) ©) @)
(mm/s)
r -0.239 -0.285° 0.144 -0.239 04117 0.114 0.676"" 0.451"

p<0.05", p<0.01", p<0.001"""
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