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Effect of Active Control of Knee Joint Sway Using Visual Feedback
on Lower Extremity Joints Action on One-leg Standing Posture Control

Saya HIRATA, Kenichi KOBARA, Hiroshi OSAKA and Chiharu KUROZUMI
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Abstract

It is known that one-leg standing exercise is effective in preventing falls. The purpose of this study was to
investigate the effect of active control of knee joint sway using visual feedback on lower extremity joints action on
one-leg standing posture control. Participants were 25 young adult healthy females (204 0.5 years). During one-leg
standing for 30 seconds, the center of foot pressure sway was measured by a stabilometer, and concurrently, the
pelvis and knee joint sway were measured by two triaxle accelerometers. Two experimental conditions were tested
in the active control of the knee joint using visual feedback and without visual feedback as the control condition.
A body parts position feedback device was used in the visual feedback condition. Participants were instructed to
keep a laser beam from the feedback device attached to the knee within a circle with a diameter of 10 cm which
was attached to a wall 2 meters away. The Wilcoxon rank test was used to compare the two conditions. Regarding
the pelvis sway (root mean square), the median values (interquartile range) were 63.3 (35.5 - 94.5) and 44.6 (34.4 - 54.0)
in the visual feedback and the control condition, respectively. There were significant differences between the two
conditions (p<0.05). This result suggested that the hip joint action as a postural control strategy may be activated by
active control of the knee joint using visual feedback while standing on one-leg exercise.
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