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Basic study of physical load in standing-up motion from a toilet seat

Manabu Chikai*!, Emi Ozawa*l: 2, Hiroshi Endo*!, Minako Hosono 1,

Shigenobu Shimada®3, Kouki Doi*4, Chikamune Wada™® and Shuichi Ino™?,

Abstract The aim of this research is to develop a new in-home assistive system to aid sit-to-stand motion in toilets.
The concept of the in-home assistive system is to use a metal hydride (MH) actuator for changing the toilet seat
angle to aid the sit-to-stand motion after excretion. This study was carried out to understand the effect of the toilet
seat angle on the performance of the sit-to-stand motion of humans. In the experiment, healthy participants were
monitored to measure the muscle activity and the foot pressure distribution by using a portable toilet while
changing the angle of the toilet seat. All participants repeated the standing-up motion for each angle of the toilet
seat and provided feedback regarding their experience at each angle. The experiment results indicated that healthy
participants found it easy to stand when the seat angle was approximately 10° from an upper surface part of toilet
bowl. In future works, we plan to develop a new assistance system using the MH actuator, which is able to operate

simply and can be safely performed by only one person.

Keywords: Toilet, Assistance system, Standing-up motion, and Human factors
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