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Pattern of lower limb muscle activation during stair climbing with
different height
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Abstract

Objective: Understanding muscle activation patterns is necessary to identify the factors
associated with joint damage and its treatment methods. In addition, recognizing and
analyzing these patterns in intelligent systems help us to design and construct external
skeletons.

Methods: aim of this study is evaluation the performance of lower extremity muscles during
stair-climbing with different heights in order to find patterns of activation of muscles and the
relation between these patterns and the height of the step. Eight volunteers climbed up the
same stairs with five different heights. The electromyography signal were recorded from four
lower limb muscles (gastrocnemius, tibialis anterior, hamstring, rectus femoris ).

Results: The maximum RMS of muscle signal at a height of 5 cm was more than the
maximum RMS signal at height of 10 cm at tibialis anterior, gastrocnemius and hamstring
muscles. Also, the maximum RMS signal of hamstring muscle while climbing 5 cm stair was
even so more than the maximum RMS of 15 cm.

Conclusion: The results showed that muscle activity at stairs with height less than standard
level is higher than stairs within the International Standards. Also, increasing stairs height
increased muscle activity. This study can be used to develop national and international
standards for stairs height.

Key words: stair-climbing, electromyography, RMS, stairs height, stairs standard




