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Lower limb muscle activity during bench stepping exercise

Makoto AYABE" Takafumi SATO" Munehiro SHINDO" Hiroaki TANAKA™

Abstract

The purpose of the present investigation was to examine the lower limb muscle activity dur-
ing bench stepping exercise. Eight healthy young students performed the bench stepping exercise
at 60 to 120 steps[] min”' of stepping frequency with the platforms at the height of 10, 20, 30 and
40 cm. Additionally, all subjects performed the sub-maximal walking test corresponding to the 4 to
7 METs. During all procedure of the present investigation, the surface electromyogram (EMG) was
measured at the six muscles of lower limb, and was divided by the EMG during maximal voluntary
contraction in order to calculate %EMG. As results, there was no significant effect of the stepping
frequency and step-height on the %EMG. In contrast, as increasing the step-height, %EMG at
quadriceps femoris muscles significantly increased. During bench stepping, EMG at triceps surae
muscle was significantly lower, and #EMG at quadriceps femoris muscles was significantly higher,
compared with the treadmill walking with same METSs. These results suggested that lower muscu-
lar activity significantly associated with the step-height during bench stepping exercise.
Furthermore, the bench stepping can induce higher muscular activity at quadriceps femoris muscles
than the walking exercise irrespective of the incline level.
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Figure 1. Effects of stepping frequency on lower limb muscular activity during bench stepping exercise
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Figure 2. Effects of platform-height on lower limb muscular activity during bench stepping exercise
“Significantly different compared with that in bench stepping with 40 cm height of platform (p<0.05).
"Significantly different compared with that in bench stepping with 30 cm height of platform (p<0.05).
"Significantly different compared with that in bench stepping with 20 cm height of platform (p<0.05).
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Figure 3. Comparison of lower limb muscular activity among bench stepping and walking with and without
incline.
" Significantly different compared with that in bench stepping (p<0.05).
Significantly different compared with that in walking with 10% incline (p<0.05).
" Significantly different compared with that in walking with 20% incline (p<0.05).
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