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Biomechanics of a series of motions frequently observed
in daily living from sitting to standing and initiating gait :
Effects of the motions speed for elderly persons
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The purpose of this study was to investigate the kinematic and kinetic characteristics of the two speed
phases of a motion and to determine the pertinent factors in the sequence of quickly standing up and
initiating gait. Eight elderly male subjects, who had no disease and/or impairment that would affect the
task in this study, were recruited. The test task was to stand up from a chair, walk 5 m, and then pick up a
telephone on the table. We defined the difference in setting time as faster motion and slower motion. The
kinematic data was obtained using a six camera Vicon 512 motion capture system. The kinetic data was
obtained by using two Kistler force plates. As a result, the anterior-posterior ground reaction force was
larger in the faster motion than in the slower motion at first heel strike. As for the hip and knee angle, each
angle was significantly larger for the first toe off and heel strike in the faster motion. The center of gravity
of the whole body moved more smoothly in the faster motion than in the slower motion. The moment of
the knee joint was 1.7 times larger in the faster motion than in the slower motion. The observed effects
could not be obtained by analyzing each motion of standing up and initiating gait individually. The authors
believe the results in the current study will significantly help to promote the health status of the elderly
and/or physically handicapped and prevent them from falling in activities of daily living.
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