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FIGURE 1. Angles among three joints. 61, 82 and 83
indicate hip, knee and ankle angle, respectively.
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TABLE 1. Time data while rising from a chair.
Our Alexander Nuzik
Total time taken , ;5,028 1.56+0.31 1.8+0.3

for the rise (sec.)
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FIGURE 2. The changes of angles among three joints while

rising from a chair.
HJ; Hip joint KJ; Knee joint AJ; Ankle joint.

TABLE 2. Peak flexion angles (deg) among three joints while
rising from a chair.

Joint Angle (deg) Our Burdett Nuzik
Hip 131.6+7.4 116+8.4 135
Knee 93.5+3.5 91.5+10 95
Ankle 14.7+4.9 17.9+4.1 16
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FIGURE 3. The changes of ground reaction forces while
rising from a chair.
Fz; vertical force, Fy; anterio-posterior force.
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FIGURE 4. The changes of the COP while rising from a chair.

TABLE 3. COP data while rising from a chair.

Our Tashiro
LNG (mm) 700.09+74.46 516.85+66.02
MDX (mm) 43.58+11.52
MDY (mm) 392.32+33.10 323.36+41.89
Y/X 9.00+2.87

LNG ; Length of path

MDX ; Maximum distance of left-right component

MDY ; Maximum distance of anterio-posterior component

Y,/X ; Ratio of distance in anterio-posterior component (Y) and
left-right component (X)
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FIGURE 5. Definition of phases of rising from a chair.
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FIGURE 6. The relationships of joint angles, ground reaction
forces, and displacements of the COP while rising from a chair.
HJhip joint, KJ;Knee joint, AJ;Ankle joint, Fz;vertical force,Fy;anterio-posterior
force, Dy;anterio-posterior displacement of the COP, Dx;left-right displacement
of the COP.
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Kinematic and Kinetic Analyses of Rising from a Chair

Satoru KOJIMA', Toshiaki TANAKA', Nobuya HASHIMOTO', Hidekatsu TAKEDA',
Yasuhiro NAKAJIMA®*
Department of Physical Therapy, School of Health Sciences, Sapporo Medical University'

Hokkaido Industrial Research Institute?®

Abstract

The purpose of this study was to analyze the motion of rising from a chair in 10 healthy subjects.
The angles among three joints (hip, knee, and ankle) were measured by using a 3D motion
analyzer. Moreover, analyses of the center of pressure (COP) and ground reaction forces were
carried out using a force plate. There were two biomechanical requirements for rising from a chair.
One was to transfer the COG horizontally within the foot support area by flexing the body
segments. The other was to move the COG vertically over the foot support area by extending the
body segments. These results can be applied to appropriate therapeutic techniques.

Key words : Chair rise, Kinematics, Kinetics




