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| Abstract |

PURPOSE: The objective of this study was to determine
the effects of virtual reality training on muscle activation in
the elderly.

METHODS: The subjects were 32 healthy elderly people
aged between 65 and 80, who were divided into the VR (virtual
reality) training group(n=17) and the control group(n=15).
The Virtual reality training group engaged in a 30-minute
exercise session using Wii Fit three times a week for eight
weeks. Virtual reality training group used the Ski Slalom,
Table tile, Balance bubble programs. low-extremity muscle
activation of the two groups were measured before and after
the intervention.

RESULTS: To investigate the effects of the training on
lower-extremity muscle activation, biceps femoris, gastrocnemius,
tibialis anterior, vastus lateralis were measured. The results
revealed that the activation of gastrocnemius and tibialis
anterior significantly increased(p <.05), which indicates
virtual reality training is effective in improving the activation

of the muscles involved in the movement of the ankle joint.

tCorresponding Author : 88necrosis@hanmail.net

CONCLUSION: Virtual reality training is effective in
improving the healthy elderly’s activation of the muscles
involved in the movement of the ankle joint. Thus, virtual
reality training can be proposed as a form of fall prevention

exercise for the elderly.
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Table 1. Anatomical landmarkers

muscle  anatomical landmarkers and reference line
. The percentage distance from the ischial
biceps . . .
femoris tuberosity to the lateral side of the popliteus
cavity, starting from the ischial tuberosity
The percentage distance from the medial
gastrocne . . .

. side of the popliteus cavity to the medial
mius . . . . .
medialis side of the Achilles tendon insertion, starting

from the Achilles tendon
.. .. The percentage distance from the tuberosity
tibialis . . .o .
. of tibia to the inter-malleoli line, starting
anterior

from the tuberosity of tibia

The distance(mm) along a line from the
vastus  superior lateral side of the patella to the
lateralis anterior superior iliac spine, starting from

the patella
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Table 2. General characteristic of subjects

(Mean+SE)
VR (n=17) Control(n=15) t p
Age(year) 73.11£1.08  71.66+1.16 912 369

Height(cm) 164214251 162.25+2.82 520  .607
Weight(kg) 63.66+2.97  64.43+3.03 -384 704

VR: Virtual reality training group
Control: Control group
Mean+SE: Mean+Standard Error
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Table 3. The comparison of muscle activation of biceps
femoris within-subjects at pre-post intervention
(unit: %RVC)

pre post
(Mean=£SE)
VR 80.87+7.78 98.33£6.60  -1.515 .149
Control  89.11+13.29  99.13£20.05  -.686  .504

Mean+SE: Mean+Standard Error
*p<.05

t p

Table 4. VR and control comparison of the biceps
femoris muscle activity at pre-post intervention
(unit: %RVC)

VR Control
(Mean£SE)
pre-post  17.46+11.52 10.02+14.60 .404 .689

Mean+SE: Mean+Standard Error
*p<.05
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Table 5. The comparison of muscle activation of
gastrocnemius within-subjects at pre-post
intervention

(%RVC)

pre post
(Mean+SE)
VR 92.47+9.80  138.16+17.93 -2.951 .009*
Control 122.96+19.57 125.87+20.28 -.183  .857

Mean+SE: Mean+Standard Error
*p<.05

t p

Table 6. VR and control comparison of the gstrocnemius
muscle activity at pre-post intervention
(unit: %RVC)

VR Control
(Mean+SE)
pre-post  45.68+15.48 2.91+£15.91 1.922  .064

Mean+SE: Mean+Standard Error
*p<.05

t p
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Table 7. The comparison of muscle activation of tibialis
anterior within-subjects at pre-post intervention
(unit: %RVC)

pre post
(Mean+SE)
VR 84.32+13.66 150.19+29.21 -2.504 .023*

t p

Control  94.37+9.84 85.70+£17.92 424 678
Mean+SE: Mean+Standard Error
*p<.05

Table 8. VR and control comparison of the tibialis anterior
muscle activity at pre-post intervention
(unit: %RVC)

VR Control
(Mean£SE)
pre-post  65.87£26.31  -8.67+20.46  2.193 .036*

Mean+SE: Mean+Standard Error
*p<.05

t p
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Table 9. The comparison of muscle activation of vastus
lateralis within-subjects at pre-post intervention
(unit: %RVC)

pre post
(Mean£SE)

p

VR 83.23+8.60 145.83+31.02 -2.123 .050

Control ~ 95.01+10.49 116.61+21.51 -847 411
Mean+SE: Mean+Standard Error
*p<.05

Table 10. VR and control comparison of the vastua
lateralis muscle activity at pre-post
intervention at pre-post intervention

(unit: %RVC)

VR Control
(Mean+SE)
pre-post  62.59+29.49  21.60+£25.51 1.038 308

Mean+SE: Mean+Standard Error
*p<.05

t p
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