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| Abstract |

Purpose: This study aimed to compare balance ability according to the immersion level of virtual reality-based training for the
balance enhancement of the elderly.

Methods: This study included 48 elderly people aged 65 years and older (male 16, female 32). According to the immersion
level of applied virtual reality training, 16, 17, and 15 persons were randomly assigned to full immersion, semi-immersion, and
control groups. The subjects who were assigned to the full immersion group and semi-immersion group received virtual reality
training for 6 weeks at 20 min at a time, 3 times per week. The control group received no intervention. Balance ability was evaluated
by measuring the stability limit and the tandem walking test before and after the intervention.

Results: Results showed significant differences among the three groups in the limit of stability of all directions and the tandem
walking test after the intervention. The results of the limit of stability showed a significantly higher value in the full-immersion
group than in the control group, and the results of the tandem walking test showed a significantly lower value in the full-immersion
and semi-immersion groups than in the control group.

Conclusion: The results indicate that the head-mounted display equipment for applying full-immersion virtual training is the

most effective in enhancing the balance ability of the elderly.

Key Words: Virtual-reality-based training, Immersion level muscle, Head-mounted display, Elderly balance

enhancement
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Full-immersion (n=16) Semi-immersion (n=17) Control (n=15) F p
Age (years) 68.00+2.98 69.33+3.77 68.50+3.39 0.63 0.54
Height (cm) 163.00+3.50 162.40+4.87 161.50+4.56 0.51 0.60
Weight (kg) 57.76+5.13 58.87+4.67 57.81+5.75 0.22 0.80
sex (M:F) 6:10 6:11 4:11

p'<0.05

Different letters represent statistical differences between groups by Fisher’s LSD.
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Table 2. Comparison of the limit of stability according to immersion level of virtual-reality-based balance training

(unit : mm?2)
Full-immersion (n=16) Semi-immersion (n=17) Control (n=15) F p
L 2757.18+758.62 2340.33+771.10 2273.63+592.37 224 0.12
R 2706.18+706.43 2547.53+884.36 2370.63+557.72 0.89 0.42
Lp(r)es F 3045.00+788.67 2531.00+771.46 2561.75+£626.08 2.54 0.09
B 2418.35+702.52 2356.87+£906.13 2082.50+542.34 0.98 0.38
T 5463.35+1435.70 4887.87+1632.68 4644.25+1140.67 1.47 0.24
L 3076.65+939.69*% 2666.27+579.58°% 2285.00+611.97°% 3.68 0.03"
R 3039.53+779.60* 2867.93+653.70™ 2379.94+581.25 4.13 0.02"
Egsst F 3342.59+860.52"* 2929.67+590.50% 2644.63+656.85" 3.95 0.03"
B 2773.59+853.49° 2604.53+644.47°% 2107.19+554.12° 3.98 0.03"
T 6116.18+1683.47*% 5534.20+£1197.37°% 4764.94+1162.60° 3.97 0.03"
p'<0.05

Different letters represent statistical differences between groups by Fisher’s LSD.
# Indicates a statistically significant difference between pre-post.
LOS (limit of stability), L (left), R (right), F (front), B (back), T (total)

of s 23t

o

AL

{0

[¢]

1

S & A2 HAtp<0.05). 3 ol HolFdet olof Ak tAaEe
T A A7) A AR R 2 BAM Aol T8 9l Beae] kA o] 7|z Akt
2 wolx) itk F9 £ F A% A AA e @A Eelo) ulalAl wole] #@e 2Xo] mupt

A=A HEE QoA #FEH Ao mls) & Ues & USlH

ol WO e B lTp<005), ol A £ HHYATFELS MRS ol SHFFEHo|
Q1 2fo]& HolA| FQITH(Table 3) =019) 5 ES FAI71AL(Cho et al, 2014), S
o 19 A7 :=910] AHEIH Folo] BGS &
4= Qlttal B 3135} thRendon et al., 2012). 7HAA A
A THE dFGAlolA Y T8 AYE FaAA FE
el AANREE AL 4 oo, AAEA
£ Aol SHERo] we vjelg tas L Eojel B4 235U TN gEe] A
glo]& o83t 6571 MR P&l k=2l EHo7 ookt Aol -85 AREE o] gttt
FHEEUS 2AN7)=0 71 EoEolek AL o (Kim et al, 2014; Liao ot al, 2015). o]o] & o] =
G QIR ol AR TS Y] AL AT w9le] FEBES FUL AT FAR FYHAL

Table 3. Comparison of the tandem walking test according to immersion level of virtual-reality-based balance training

(unit : second)

Full-immersion (n=16)  Semi-immersion (n=17) Control (n=15) F p
Pre 10.54+1.72 10.85+2.02 11.47+2.27 0.92 0.41
Post 9.84+1.33*" 10.09+1.74** 11.86+2.28° 5.92 0.01"
p’<0.05

Different letters represent statistical differences between groups by Fisher’s LSD.
# Indicates a statistically significant difference between pre-posts.
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