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Effects of a Virtual Reality Training Program on Balance and Lower
Muscular Strength of Parkinson’s Disease Patients
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Purpose: The purpose of the study was to investigate the effect of a training program using virtual reality on the balance and
lower muscular strength of Parkinson’s disease patients.

Methods: The study included 22 patients with Parkinson’s disease who were arbitrarily classified into 2 groups: 11 patients in
the experimental group and 11 patients in the control group. Balance was measured with the Berg balance scale (BBS), the
functional reach test (FRT), one-leg stance test (OLST), and the timed up and go test (TUG); whereas, lower muscular strength
was measured with the sit-to-stand test (STS). Ping-Pong, bowling, and tennis were selected for virtual reality training for the
experimental group, and were performed for 30 minutes 3 times a week for 8 weeks. The control group did not undergo any
of the virtual reality training programs.

Results: A significant difference was observed in the BBS, FRT, OLST, TUG, and STS results within the experimental group that
underwent the virtual reality training program. On the other hand, no significant difference was observed in the BBS, FRT,
OLST, TUG, and STS values within the control groups.

Conclusion: In conclusion, the virtual reality training program positively affects the balance and lower muscular strength in
Parkinson'’s disease patients. This result indicates the possibility of application of the virtual reality training program to the
management for Parkinson'’s disease patients, and highlights the need for the development and application of more efficient
virtual reality training programs in the future.

Keywords: Virtual reality exposure therapy, Balance, Lower muscular strength, Parkinson’s disease
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Table 1. General characteristics of subjects (n=22)

) Experimental Control
Variable
group (n=11) group (n=11)
Gender (male/female) 4/7 4/7
Age (yr) 67.7%+3.0 67.81+3.0
Height (cm) 1645174 1644+7.0
Weight (kg) 65.1+4.7 65.1+6.3

Values are presented as number or mean=standard deviation.
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Table 2. The comparison of variable on pre and post in inner-group
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Variable Group Pre Post t p
BBS EG 43094221 4573£1.62 -3.677 0.004*
CG 4281+268 4236+234 1.336 0211
FRT EG 24.09£251 2591£247 -3.766 0.004*
CG 2263%2.11 23.00£2.00 -1.174 0.267
OLST EG 8.00£1.79 9.27+2.69 -2.353 0.040*
CG 9.09x2.16 891+234 0.803 0441
TUG EG 1845+1.81 16454211 3.093 0.011%
CG 1891£1.81 18.731+2.05 0.559 0.588
STS EG 9.73£1.95 10454221 -2.667 0.024*
CG 10.36+2.49 10.0941.38 0.760 0.465

Values are presented as mean=standard deviation.

BBS: Berg balance scale, EG: experimental group, CG: control group, FRT:

test, STS: sit to stand test.
*p<0.05.

Table 3. The comparison of changes in variables between groups

Variable EG CG t p
BBS 2631238 -045+1.12 3.895 0.001%
FRT 1.821+1.60 036%1.03 2536 0.020*
OLST 1.27+1.79 -0.18£0.75 2481 0.022%
TUG -200+2.14 -0.18+1.08 -2.512 0.021*
STS 0.7310.90 -027+1.19 2218 0.038%

Values are presented as mean=standard deviation.

EG: experimental group, CG: control group, BBS: Berg balance scale,
FRT: functional reach test, OLST: one leg stand test, TUG: timed up &
go test, STS: sit to stand test.

*p<0.05.
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