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Simulation analysis of the relationship between the position of tipping
lever and physical load of caregivers to lift-up wheelchair front

TAKABUN NAKAMURA*, YUMI MIKAMI**, MASAKI TAUCHI*

*Department of Welfare System and Health Science, Faculty of Health and Welfare Science, Okayama Prefectural
University, 111 Kuboki, Soja-shi, Okayama 719-1197 Japan
**Graduate School of Health and Welfare Science, Okayama Prefectural University, 111 Kuboki, Soja-shi,
Okayama 719-1197 Japan

ABSTRACT

Purpose : In the present study, the causes of the subjective physical load to lift up casters were estimated
by simulating the relationship between the positions of the tipping lever and the subjective physical load.
Method : The force to lift up casters was obtained analytically from mechanics equation of the relationship
between three factors such as the position of the tipping lever, the strength and the direction of the force
on the lever and the torque to lift up casters. The subjective physical load was given as the strength of
quadriceps that extends the femoropatellar joint to generate force on the lever. The effect of hip joint angle
was also used in the simulation.

Results : It had been shown that the measured physical load decreases linearly as the distance from the
axis of propulsion wheel increases and that the saturation tendency of the force appears when the height
of the lever reached to a certain height. The simulation results of the force obtained without regard for hip
joint angle showed the same tendency as the subjective physical load for the distance from the axis. The
nonlinearity obtained in the experiment, however, was not expressed by the simulation but by incorporating
hip joint angle into the calculation, the result was approximated.

Conclusion : It appeared that the hip joint angle is one of the responsible factors of the nonlinear spatial

distribution of the subjective physical load.

Keywords : manual attendant-controlled wheelchair, tipping lever, subjective physical load,simulation

analysis, joint angle
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