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Abstract

The 3-D Motion Analysis of Kinematic Variety on Lower
Extremities During Ramp Descent
at Different Inclinations

Jin-tae Han, M.Sc., P.T.
Dept. of Physical Therapy, Phohang Samsung Hospital
Sik-hyun Kim, M.Sc., P.T.
Dept. of Physical Therapy, Sunlin College
Sung-soo Bae, Ph.D., P.T.
Dept. of Physical Therapy, College of Rehabilitation Science, Daegu University

The aim of this study was to investigate the kinematics of young adults during descent ramp climbing
at different inclinations. Twenty-three subjects descended four steps at four different inclinations (level,
-8, -16°, -24°). The 3-D kinematics were measured by a camera-based Falcon System. The data were
analyzed using one-way ANOVA and the Student-Newman-Keuls test. The kinematics of descent ramp
walking could be clearly distinguished from the kinematics of level walking. On a sagittal plane, the ankle
joint was more plantar flexed at initial contact with -16°/-24° inclination, was decreased in the toe off
position with all inclinations (p<.001),and was decreased at maximum plantar flexion during the swing
phase (p<.001). The knee joint was more flexed at initial contact with the -24° inclination (p<.001), was
more flexed in the toe off position with all inclinations (p<.001), and was more flexed at minimum flexion
during stance phase and at maximum flexion during swing phase with —16°, -24° inclination (p<.001).
The hip joint was more flexed in the toe off position with -16°, -24° inclination and was deceased at
maximum extension during stance phase with -16°, —24’inclination (p<.05). In the frontal plane, the ankle
joint was more everted at maximum eversion during stance phase with -16°/-24° inclination (p<.0l1) and
was decreased at maximum inversion during swing phase with -16°, —24° inclination (p<.01). The knee
joint was more increased at maximum varus during stance phase with -16°/-24" inclination (p<.001). The
hip joint was deceased at maximum adduction during stance phase with —24°inclination (p<.05). In a hori-
zontal plane, only the knee joint was increased at maximum internal rotation during stance phase with
-24° inclination (p<.05). In descent ramp walking, the different gait patterns occurred at an inclination of
over 16° on the descending ramp in the sagittal and frontal planes. These results suggest that there is a cer—
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tain inclination angle or angular range where subjects do switch between level walking and descent ramp

walking gait patterns.

Key Words: Descending ramp; Gait analysis; Inclination; Kinematics.
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