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Effects of Virtual Reality Exercise Program on Muscle Activity and Balance Abilities in Elderly Women
Joon-hee Lee, PT, PhD; Seong-ung Park, PT]; Jeong-il Kang, PT, PhD; Dae-jung Yang, PT, PhD; Seung-Kyu Park, PT, PhD

School of Public Health, Daebul University; 1Department of Physical Therapy, School of Public Health, Daebul University

Purpose: The aim of this study was to investigate the effects of an exercise program using a virtual reality game and
a gait exercise program using a treadmill on % maximum voluntary isometric contraction (#MVIC) and static and dynamic
balancing capabilities.

Methods: A total of 26 elderly women were included in the study. 13 women were assigned to an exercise program
using a virtual reality game, and 13 to a gait exercise program using a treadmill. The subjects performed the exercise
for 40 min per session, three sessions per week, for eight weeks.

Results: The %MVIC of the vastus medialis was significantly increased from 28.91+2.03% to 32.98+2.6% in the virtual
reality game exercise group (p<0.00). The %MVIC of the vastus lateralis was significantly increased from 27.171.93% to
31.50+2.18% (p<0.00) in the gait exercise program group. The whole path length with both feet on the floor and eyes
open was significantly decreased from 1570.92£820.6 mm to 1343.62+242.41 mm (p<0.00). The whole path length with
both feet on the floor and eyes closed was significantly decreased from 1819.85+361.144 mm to 1581.05+285.11 mm
(p<0.00). The length of a functional reach was significantly increased from 25.2+4.23 ¢m to 27.68+4.04 cm (p<0.00).

Conclusion: The exercise program using a virtual reality game is effective for improving the %MVIC and static and
dynamic balancing capabilities in elderly women aged 65 years and more.

Keywords: Virtual reality, Muscle activity, MVIC, Static balance, WPL, Dynamic balance, FRT
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General characteristics in the Virtual Reality and
Treadmill Gait exercise program group

VREP group
(n=13)

TGEP group
(n=13)

MzSD

MzSD

Age (year) 70.7+3.2 712635 027 0.69
Height (cm)  153.7+2.8 1547:3.8 133 0.60
Weight (kg)  57.3+4.4 57.7¢440 033  0.82

VREP: Virtual Reality exercise program
TGEP: Treadmill Gait exercise program

Effects of Virtual Reality Exercise Program on Muscle Activity and Balance Abilities in Elderly Women
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Table 3. Comparison muscle activity (%MVIC) of each groups by exercise method (unit: %)
VREP group(n=13) TGEP group(n=13)
pre-test post-test pre-test post-test
MzSD M+SD MzSD MzSD
VM 28.91+2.03 32.98+2.6 27.63+2.3 31.26£3.19 0.19 0.67
VL 27.17£1.93 31.5+£2.18 26.6+2.46 29.16+2.13 11.07 0.00*
*p<0.01

VREP: Virtual Reality exercise program
TGEP: Treadmill Gait exercise program
VM: Vastus Medialis

VL: Vastus lateralis

Sm2a9 T8 sl BANCE FOlt Aol AT 2R Rolak Hol7} ULKp<0.00)(Table 4).
(p<0.01)(Table 3).

=)

= w55 vl 7MY SsEe
TF Y A A5 AA ot Eed vlaold F IS &2 O3 OFY e ddes W AY 252:4.23 cmofA
508 & Aol AEA $EERIN I50) FHY 27.68:4.04 am EETS olgw ] $EZ2I 153}
O](WPL)= 1570.92+269.91 mmoj|A] 1343.62+242.41 mm Hlwsto] FARCZ §ost Zjo)7t ItHp<0.00)(Table 5).
2 Efus o83t 7] fexead T1E Hlaste] $A

Hom oz Aol YACH(p0OD), U BE Leier

o A2 el 7MY R 5o SHEdol

(WPL):= 1819.85:361.14 mmoA] 1581.05:285.11 mmE
EYEES o8t A7) a2 Iudt vk A4

Table 4. Comparison static balance (WPL) of each groups by exercise method (unit: mm)
VREP group (n=13) TGEP group (n=13)
pre-test post-test pre-test post-test
MzSD M+SD M+SD M+SD
BO 1570.92+269.91 1343.62+242.41 1679.97+350.16 1548.73+328.79 11.54 0.00*
BC 1819.85+361.14 1581.05+£285.11 2042.51+614.77 1973.31+£572.72 17.69 0.00°
p<0 01
p<0 001

VREP: Virtual Reality exercise program
TGEP: Treadmill Gait exercise program
VM: Vastus Medialis

VL: Vastus lateralis

Table 5. Comparison dynamic balance (FRT) of each groups by exercise method (unit: cm)
VREP group (n=13) TGEP group (n=13)
pre-test post-test pre-test post-test
MzSD M:SD MiSD MzSD
FRT 25.2+4.23 27.68+4.04 24.17+3.88 24.83+4.42 20.99 0.00*
*p<0.001

VREP: Virtual Reality exercise program
TGEP: Treadmill Gait exercise program

A0 Effects of Virtual Reality Exercise Program on Muscle Activity and Balance Abilities in Elderly Women
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