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Motion experiment and effect assessment for assisting elderly to stand up
from toilet seat

*You, J.-S.
Arts and Design Department, National Taipei University of Education

Abstract

Population aging is an important topic worldwide. However, the quality and quantity of adaptive
bathroom equipment for older adults remain inadequate. Therefore, research and design of facilities
associated with high-quality and age-friendly assistive devices are necessary to fulfill the demand for such
devices in Taiwan, mainland China, and internationally. In this study, an experiment was conducted on
assistive devices used to aid older adults in getting up from the toilet. Older adults’ weight bearing condition
was evaluated to design effective parameters and implement toilet aids in order to improve bathroom safety.
The findings revealed that armrests combined with a seat cushion angle of 40° can successfully reduce
older adults’ trunk forward lean angle, maximum foot pressure, and center of gravity movement when
getting up from the toilet, leading to marked improvement compared with not using an assistive device.
The results were verified using a developed infrared photography method and skeletal modeling for
tracking and analyzing trunk forward lean angle of participants alongside a developed force plate measure
for tracking foot pressure and center of gravity movement. These methods had favorable results and
enhanced the effectiveness of the motion experiments.

Keywords: elderly, motion experiment, assistive device design
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