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Effects of Virtual Reality Exercise Program on Balance in

Multiple Sclerosis Patients

Geun-Ho Lee

Department of Neurology, College of Medicine, Dankook University, Cheonan, Korea

Purpose: This study was conducted in order to investigate the effectiveness of an 8-week virtual reality exercise program designed
around the Nintendo Wii (Wii), in improving balance among patients with Multiple Sclerosis (MS).

Methods: The study included 16 patients with MS (10 female, 6 male) who were assigned randomly to experimental (n=8) or control
group (n=8). Experimental group performed three 40-minute Wii balance-training sessions per week, for 8 weeks. The control group did
not perform any of the training programs. A computerized dynamic posturography (Sensory Organizing Test, SOT) was used to evaluate
all patients at baseline and at the end of the treatment protocol. Statistical significance was tested in between the patients before and

after treatment by t-test.

Results: After 24 training sessions, SOT showed significant difference on condition 5, 6, and vestibular ratios within the experimental
group from baseline to post-intervention. By contrast, no significant difference was observed within the control groups.

Conclusion: These findings demonstrated that the virtual reality training program could improve the outcomes in terms of balance in the
MS population. Long term follow ups and the development of more efficient virtual reality training programs are needed.
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Figure 1. Sensory organization test.
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Table 1. Demographic characteristics of subjects (n=16)
Variables ExperiTne:tSa)l group COnE[r:c):I g;oup p-value
Age (year) 392472 415483 0.063
Sex (women/men) 5/3 5/3 0.999
Years since diagnosis 952+52 10.12+£5.7 0.155
MS type PP 25.0% (n=2) 12.5% (n=1)
RR 62.5% (n=5) 62.5% (n=5)
SP 12.5% (n=1) 25.0% (n=2)
EDSS Score 3 12.5% (n=1) 12.5% (n=1)
Score 4 75.0% (n=6) 75.0% (n=6)
Score 5 125% (n=1) 125% (n=1)

Values are presented as mean standard deviation.
MS, Multiple sclerosis; PP, Primary progressive; RR, Relapsing remitting; SP, Sec-
ondary progressive.
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Table 2. Equilibrium scores for the sensory organization test (SOT) before and after training

Experimental group

Control group Change values

L) Pre-test Post-test Pre-test Post-test PosEt>-(pre Pf)scﬂ\rl)Tre
SOT-1 92.2£3.1 91.5+2.7 91.5£3.2 90.4+34 -0.7£2.9 -1.1£31
SOT-2 87.5+35 88.7t35 889+33 89.3+4.1 12421 04+£35
SOT-3 87.1£3.7 88534 87.2+38 88.2+3.7 14£25 1.0+2.7
SOT-4 68.5+8.1 70.4%6.3 70.214.5 68.2+4.2 19428 -2.0£2.9
SOT-5 432168 53.2£6.7" 453+83 39.9+92 10.0£2.3" -54+25
SOT-6 37.5¢75 53.5£8.1" 375+79 36.2+87 16.0£2.1% -13+22

Values are presented as mean+ standard deviation.
EX, Experimental group; CONT, Control group.
*p<0.05.

Table 3. Sensory analysis ratio of sensory organization test (SOT) before and after training

Experimental group

Control group Change values

S Pre-test Post-test Pre-test Post-test PosEt>-(pre Pf)g[\rl)Tre
SOM 96.3+4.1 97.5+4.8 93.5¢5.5 932+5.1 12427 -0.3+23
VIS 76.7+4.5 74549 85.6+6.3 845+58 -22+34 -1.1+£3.8
VES* 44.1+52 61.4+58* 46.2+7.5 458186 17.3£2.5" -04+33
PREF 98.1+3.3 99.2+3.6 98.5£3.2 98.2+3.3 1.1£24 -0.3£3.1

Values are presented as mean * standard deviation.

EX, Experimental group; CONT, Control group; SOM, Somatic ratio; VIS, Visual ratio; VES, Vestibular ratio; PREF, Visual preference ratio.

*p<0.05.
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