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A Novel Walker with Build-in Horizontal Adjustment for Slopes

W-M. Chi, C-H. Huang, C-N. Hsu, Z-J. Haung, C. Pei

Abstract

Assistive devices-Walkers increase the mobility of a person with lower limb disabilities or poor
balance. Users need to have good function in their upper limbs. In Taiwan, 47% of common assistive
devices are walkers and canes; but users of these devices have a higher risk of injury or falls than
wheelchair users. The regular type of walker used by patients in Taiwan often causes users to lose their
balance and fall. The users cannot keep the center line of their body and the line of their body’s center of
gravity parallel while they walk on slopes with a regular walker; also, walkers and canes do not provide
sufficient support points for walking on stairs. We developed and evaluated a new walker with build-in
horizontal adjustment that helps the user to overcome slopes and stairs. When the user walks with the
new walker, the user simply adjusts the angle of the handles by holding the handle switches to keep the
handles horizontal, allowing the user to maintain their balance with a normal walking position on slopes.

The major procedures of the test are: (1) comparison of gait of users with the regular walkers and the
new walkers using the Vicon motion analysis system (Oxford Metrics, Oxford, England) as well as a
biomechanics analysis system; (2) calculation of the supporting moments of upper and lower limbs of
persons using the new and the regular walkers. The results show: during ascent, the new walker can
provide more support moments for the upper limbs than a regular walker. In descent, the new walker can
reduce loading moments. In conclusion, the new walker is more stable, convenient and safer than the
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regular one. Also, the data analysis results can provide as an important index for continuing efforts to
modify the new walker.

Keywords: Walker, GAIT analysis, Joint moment, Build-in horizontal adjustment
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