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Effects of Combined Vibration Training and Unstable Surface Training
on Lower-Extremity Fitness and Sports Performance in Gymnast
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Abstract

Purpose: Vibration and unstable surface training were combined to study the impacts of
different vibration frequencies and training durations on gymnasts’ lower limb fitness and their exercise
performance. Methods: A total of 18 gymnasts were equally divided into high-frequency and low-
frequency groups. After the pretest, the gymnasts half-squatted on the balance board of a vibration
platform to receive 20-minute training 3 times a week for 8 weeks. The results were analyzed with two-
factor mixed analysis of variance. Results: After 4 weeks of training, the two groups demonstrated no
significant differences. Six weeks into the training, the high-frequency group’s countermovement jumps
had significantly improved from those in the pretest. In addition, they significantly outperformed the
low-frequency group in front flips. With 8 weeks of training, the high-frequency group significantly
outdid their pretest performances in countermovement jumps and backflips, and significantly
outperformed the low-frequency group in sprints, front flips, and backflips. Conclusion: Four weeks’
of combined training did not yield significant improvements in gymnasts’ performances. However,
after receiving 6 weeks of training, the high-frequency group improved in countermovement jumps and

outperformed the low-frequency group in front flips. After 8 weeks of combined training, the high-
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frequency group’s countermovement jumps and backflips both improved. Their performances in speed,

front flips, and back flipsall exceeded those of the low-frequency group.

Keywords: artistic gymnastics, countermovement jump, sprint, front flip, back flip
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