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| Abstract |

PURPOSE: The purpose of this study was to determine if
virtual reality-based exercise was effective in balance, gait,
and falls efficacy in patients with Parkinson’s disease (PD).
METHODS: Thirty patients with PD were assigned
randomly to the experimental (n=15) or control groups
(n=15). The experimental group performed virtual reality-
based exercise and the control group underwent conventional
physical therapy for 30minutes, five times per week for four
weeks. A force platform system, the Korean version of the
Berg Balance Scale (K-BBS), the six-minute walking test
(6MWT), and the Korean Version of the Falls Efficacy Scale
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(K-FES) were used to evaluate balance, gait, and falls
efficacy. Wilcoxon signed-rank test and Mann-Whitney U
test were used to examine the within- and between-group
differences after training, respectively.

RESULTS: Changes in the K-BBS score (p<.001) and fall
efficacy (p<.01), following the intervention were significantly
greater in the experimental group than in the control group
whereas significant group difference were not observed for
the anterior-posterior and mediolateral postural sway lengths.
The change in the ground reaction force (p<.001) and 6MWT
values (p<.05) were significantly greater after intervention in
patients in the experimental group than in the control group,
whereas a significant group difference was not observed for
the step and stride lengths.

CONCLUSION: This study indicates that virtual reality-
based exercise is an effective intervention for improving

balance, gait, and fall efficacy in patients with PD.
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Table 1. General Characteristics of the Subjects

Experimental Group (n=15)

Control Group (n=15)

Mean SD Mean SD X b

Sex (male/female) (n) 8/7 9/6 136 713
Age (year) 72.13 £ 7.70 76.00 £ 9.52 -1.222 361
Height (cm) 163.70 + 7.03 16591 + 9.32 -734 262
Weight (kg) 68.50 + 7.87 65.00 £ 585 1.382 148
H-Y scale 233 + 044 236 + 44 -.205 891
K-MMSE 26.80 + 0.94 2693 + 1.09 -357 .605

H-Y scale=modified Hoehn and Yahr scale
K-MMSE=Korean version of Mini-mental state examination
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Table 2. Comparison of the Balance Variables Within the Group and Between Groups

Experimental Group (n=15)

Control Group (n=15)

Variable z p
Mean + SD Mean + SD
Pre 4413 +4.73 4333 + 6.13 -270 787
Post 48.80 + 4.80 45.06 + 5.91 -1.580 114
K-BBS (scores) Change 4.66 =249 1.73 = 1.06 -3.561 .000
z -3.420 -3.349
p .001 .001
Pre 6.06 + 1.48 592 + 1.18 -292 770
Post 4.69 + 1.40 493 + 1.51 -3.457 780
AP Sway Length
(cm) Change -137 £0.72 -0.99 + 0.82 -2.012 787
cm
z -3.408 -3.408
p .001 .001
Pre 3.53 +1.37 3.67 + 146 -373 .867
Post 1.98 + 1.06 1.98 + 0.72 -.816 415
ML Sway Length
(cm) Change -1.54 £ 1.17 -1.69 + 1.33 -1.390 983
cm
z -3.010 -3.294
p .003 .001

K-BBS=Korean Version Berg Balance Scale,
AP=Anterioposterior, ML=Mediolateral
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Table 3. Comparison of the Gait Variables Within the Group and Between the Groups

Experimental Group (n=15) Control Group (n=15)

Variable Mean + SD Mean + SD “ P

Pre 41423 = 81.94 43755 + 91.07 -726 468

Post 44874 = 7441 44588 + 9163 -062 950

ORF Change 3450 + 2550 833 + 433 4417 000
® z -3.408 -3.408
» 001 001

Pre 162.60 + 27.90 16720 + 27.20 -748 455

Post 185.80 + 26.09 182.66 + 23.03 -249 803

6 MWT Change 2320 + 9.9 1546 + 1484 2473 013
m z 3411 -3.400
» 001 001

Pre 41504 + 46.55 4372 £ 5475 -726 468

Post 45728 + 48.83 46250 + 56.84 -394 694

Step Length Change 4223 £ 2077 3877 + 17.35 -394 694
mm) z -3.408 -3.408
» 001 001

Pre 83891 + 92.66 85345 + 11145 -270 787

. Post 930.83 + 9545 92774 + 11446 -021 983

Smdgn;e)“gth Change 91.91 + 43.23 7429 + 3758 -1.058 290
z -3.408 -3.408
» 001 001

GRF=Ground Reaction Force, N= Newton, 6MWT=6Minute Walking Test
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Table 4. Comparison of Falls Efficacy Within the Group and Between the Groups

Experimental Group (n=15)

Variable

Control Group (n=15)

z
Mean +SD Mean + SD P
Pre 75.53 £6.27 73.86 + 4.47 -.876 381
Post 81.40 +£547 78.00 = 3.55 -1.860 .063
FES
( ) Change 5.86 +2.33 4.13 + 241 -1.969 .049
scores
z -3.415 -3.306
P .001 .001
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