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Effects of visuomotor exercise using Wii Fit on motor and visual function in
young and elderly adults
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[Introduction]

Japan’s aging population is increasing. In the rehabilitation field, fall
prevention methods are urgently needed. This topic has been explored from
the aspect of the musculoskeletal system; however, comprehensive studies of
sensory function have also become necessary. The Wii Fit home video game




system, which requires players to control their posture with visual feedback
from the screen, has attracted attention as a possible intervention tool.
Studies using the Wii Fit primarily focus on improving balance, as such, the
effects of this intervention on visual function and aging are unclear. In this
study, we clarify the difference between young and elderly adults in terms of
posture control and visual information processing using the Wii Fit and
research the effects of repeating the intervention.

[Methods])

Participants were 15 young people and 7 elderly people, including 3
non-fallers (non-fall group) and 4 fallers (fall group) in the previous year.
They performed “balance bubble” in Wii Fit for a 15-min set 4 times in 2
weeks. They operated their players on the screen by moving center of gravity
while standing. We performed pre- and post-tests and assessed
three-dimensional motion analysis and visual function during 5 s of playing
Wii Fit. We also assessed physical functions with stabilometry, the Timed Up
and Go test, and Functional Reach Test before and after the intervention. We
used Locus 3D MA-3000 to analyze the motion and Tobii X2-30 eye tracker to
assess visual function. We attached the markers to the acromion, anterior
superior iliac spine, epicondyle, malleolus, and metatarsal bones. We
calculated percentage of locus length of each marker to the total locus length.
For visual function, we calculated the percentage of time that a gaze was
near the object in question (bubble area) and the anterior region (forward
area). Statistical analysis consisted of the X2 test and #test using SPSS 16.0
with a significance level of 5%. This study received the approval of the
Sapporo Medical University Ethics Committee.

[Results])

In the pre-test, the body sway external area of the elderly group was
significantly wider than that of the young group. However, there was no
difference in visuomotor strategy outcome since scores improved in both
groups. In the post-test, the pattern of three-dimensional motion analysis of
the young group was significantly altered, while the proportionate
movement of the lower limbs relatively increased. On the other hand, there
was no change in the elderly group. In terms of visual function, the young
and elderly groups showed a pattern of more intense gaze ahead of the area.
However, 1 person out of the fall group showed this visual processing pattern
while checking the target even after the intervention.




[Discussion]

The young and elderly groups showed improved performance of the
visuomotor task using the Wii Fit. Before and after the intervention, changes
in the strategy of visual information processing in both groups contributed to
the improved performance. In the task with an active posture control like Wii
Fit, it is possible that a longer intervention period is needed for elderly
individuals versus the adaptive capacity in young people. After the
intervention, a subject in the faller group showed a different visual
processing pattern from those of the other elderly individuals. This finding
suggests that she has decreased feed forward function beyond the effect of
aging alone.
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