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Effects of Virtual Reality-based Exercise on Static Balance and Gait Abilities in Chronic Stroke

Won-Seob Shin, PT, PhD; Chang-Ho Song, PT, PhD'

Department of Physical Therapy, Graduate School of Sahmyook University; ]Department of Physical Therapy, Sahmyook
University

Purpose: This study examined the effects of a virtual reality-based exercise program on the functional recovery of
balance and gait in chronic stroke subjects.

Methods: A total of 42 chronic stroke patients were enrolled in this study. The participants were allocated randomly
to 2 groups: a VR (n=22) and control group (n=20). Both groups received treadmill training for 3 sessions (10 minutes
each), 30 minutes per week over a 6 week period. The VR group practiced additional virtual reality programs consisting
of 3 programs for 10 minutes each. The data was analyzed using a paired ttest and independent ttest to determine
the statistical significance.

Results: The virtual reality-based exercise group showed significant increases in gait velocity, cadence and stride length
compared to the control group (p<0.05). However, there were no significant differences in static balance.

Conclusion: These results support the perceived benefits of exercise programs that incorporate virtual reality to
augment the balance and ambulation of stroke patients. Therefore, virtual reality is feasible and suitable for stroke
patients
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Characteristics of study participants and tests of
homogeneity

VR group Control group 2,
(n=22) (n=20) X
Gender
Male 14 13
0.01
Female 8 7
Age (year) 60.75+7.53 61.90+11.26 .31
Height (cm) 160.50+8.59 163.80+8.01 -0.98
Weight (kg) 66.26+7.79 67.04+5.96 0.27
Stroke type
Infarction 16 12
0.76
Hemorrhage 6 8
Hemiplegic side
Left 12 11
, 0.00
Right 10 9
Duration (month)  70.13+49.15  74.20+37.93 -0.22
MMSEK (point) 24.81+3.33 23.00+4.76 1.14
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Changes of static balance abilities with eye

opened
VR group  Control group
(n=22) (n=20)
pre 37.36£15.63 36.84+9.31 0.09
AP post 36.14+12.52 37.04+8.26 0.18
change -1.22+5.86 0.20+0.62 0.67
t 0.84 0.35
pre 34.29+8.96 31.67+3.96 0.78
Sjg L POt 33.08:808 31755420 044
o) change 121598  0.08:0.75  0.59
t 0.81 0.12
pre 56.17+18.14 52.45+7.75 0.55
TS post 54.39+15.10 54.10£6.90 0.05
change -1.78+8.71 1.65£3.75 -1.06
t 0.82 -1.25
pre 1.28+0.53 1.30+0.26 -0.09
AP post 1.25+0.44 1.27+0.28 0.11
change -0.03+0.23 0.03+0.07 -0.00
t 0.48 1.04
pre 1.18+0.31 1.09+0.14 0.77
VSIV;;YW L Pt 1152030 1.08:0.14  0.55
(cm/s) change -0.03+0.24 -0.00+0.05 0.31
t 0.51 0.20
pre 1.9210.62 1.79+0.25 0.58
TS post 1.88+0.55 1.85£0.24 0.13
change -0.04+0.35 0.06£0.15 -0.82
t 0.51 -1.19

AP: Anterioposterior sway, ML: Mediolateral sway, TS: Total sway, *p<0.05
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Changes of gait abilities

VR group Control group :
(n=22) (n=20)
pre 0.52+0.21 0.47+0.13 1.05
Velocity ~ post 0.67£0.19 0.48+0.15 3.51%
(m/s)  change  0.15£0.12 0.02+0.08 4,02+
t -5.96*** -1.19
pre  8820£21.11  81.13+13.37 1.28
Cadence  post  98.69:18.56  84.25:13.08 2.88**
(steps/min) change  10.49+12.59 3.12+10.27 2.07*
t 7.23%%* 0.16
pre 68.5615.40 68.59+11.98 0.05
Stride length post  80.48+12.64  68.64x13.84  2.99**
(em)  change  11.92+2.76 0.05+1.86 6.13%*
t B3.91%* -1.36

*p<0.05, **p<0.01, **p<0.001
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