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Abstract

The purpose of this study was to obtain fundamental knowledge about walking stairs safely by
clarifying the effects of walking style on in—vivo biomechanical parameters. Kinematic, kinetic and
electromyographic data during stair walking were measured under three conditions limbs during
normal stair walking (NW) ,and leading limb (LL) and trailing limb (TL) when walking stairs one step
at a time. Moments of force on joints, muscle tensions and joint forces were calculated using two
mathematical models (link segment model and musculoskeletal model, Yamazaki(1992) ). When
ascending one step at a time, the quadriceps of LL and the triceps surae of TL played important
roles. They were the main functional muscles for lifting the body. Knee joint force of LL was
greater than during NW, whereas that of TL was smaller. Muscle tensions of LL when descending
was decreased by the action of the quadriceps and triceps surae of TL. When descending, Knee
joint force of TL was bigger than during NW, whereas that of LL was much smaller. The results
showed that: 1)In ascending, if a patient has any injuries of quadriceps or knee joint, the
unaffected side should be made LL and the affected side TL. Also, if there is an injury of the
triceps surae, the unaffected side should be TL and the affected side LL. 2)In descending, if
there is an injury to one limb, the unaffected leg should be TL and the affected leg LL.
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