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Effect of an exercise program using whole-body vibration stimulus
on physical function and muscle strength in older adults

Tatsuya AIBA*', Yosuke OSUKA**, Yoshiro OKUBO*?**,
Songee Jung*®, Taeho KIM*', Kiyoji TANAKA*®

Abstract

Whole-body vibration (WBV) is an advanced exercise method for improving bone and muscle strength. The purpose
of this study was to examine the effects of an exercise program using WBV on physical function and muscle
strength in older adults. Forty-five older adults were divided into three experimental groups; WBV group (n=16) ,
walking group (n=15) , and control group (n=14) . The WBV group performed static and dynamic exercises on a
vibration platform and strength training 2 days/week for 8 weeks. The walking group performed moderate walking
and strength training 1 day/week for 8 weeks. The control group was asked to maintain their usual lifestyle until
the completion of the study at which time they could participate in the same program as the WBV group. The
senior fitness tests (up-and-go, chair stand, arm curl, chair sit-and-reach, back scratch, and 6-minute walk) , hand-
grip strength, and lower extremity multi-joint muscle strength (servo-control dynamometer) were assessed at pre-
and post-intervention. At the post-intervention, the up-and-go, chair stand, arm curl and 6-minute walk improved
significantly in both the WBV and walking groups, whereas the chair sit-and-reach improved significantly only in
the walking group. The control group significantly improved only in the up-and-go. There were significant group-
time interactions (P < 0.05) on the back scratch test, chair stand test, and hand-grip strength: the back scratch test
improved the most in the WBV group (Cohen's d = 0.17) but the chair stand test improved the most in the walking
group (Cohen's d = 0.79) followed by the WBV group (Cohen's d = 054) . Hand-grip strength maintained in the
WBYV group but decreased in the walking group and control group. These results suggest that incorporating WBV
stimulus in an exercise program for older adults has a greater effect on upper-limb function compared to a walking-
based program. However, WBYV training and walking programs have similar effects on lower-limb muscle strength,
flexibility, agility, balance, and endurance. WBV training can be a useful intervention to improve upper-limb function
or for frail older adults who cannot participate in a walking program.
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