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The Feasibility Study of Sit-to-stand and Stand-to-sit

Assistive Chair for Elderly
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Objective: The sitting and standing are motions that correspond to the previous stage of rehabilitation to go to walking for daily
life. The purpose of this study was to measure task times, path length of the center of pressure (COP) and activity on the vastus
femoris muscle using surface electromyography (EMG) when standing up and sitting down.

Design: One group cross-sectional design

Methods: Fifteen elderly subjects (8 male, 7 female) participated. All subjects were tested three times according to four assist
levels (non-assist, lower, middle, and maximal assist) using adjusts the length of spring at sit-to-stand and stand to sit on a chair.
The task duration, and COP path length were recorded for the balance function on the Nintendo Wii fit board. The activity of the
rectus femoris muscle was recorded on both legs using surface EMG.

Results: The results showed that the task duration of the sit-to-stand and stand-to-sit were significantly increased compared to
without assist (p < .05). The activation of the rectus femoris muscle more significantly decreased compared to without assistance at

standing or sitting (p <.05).

Conclusions: The assistive chair showed less quadriceps muscle activation during sitting and standing compared to without
assistance. We suggest that our assist-standing chair can help with activities of daily living such as standing up and sitting down
movements adjusting the spring length for control assist level by safely.
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Figure 1. Experimental flow chart

Figure 2. Assist sit-to-stand chair




594

Phys Ther Rehabil Sci 11(4)

— Sitting

Standing «—

Figure 3. A sit-to-stand on wii balance board
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Table 1. General characteristics of the subjects (N =15)

Mean £+ SD
Sex (male/female) 8/7
Age (year) 76.40 £3.56
Weight (kg) 61.23+£9.35
Height (cm) 161.00 + 8.54
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Table 2. Difference of sit-to-stand-to-sit time and COP by resistance level (n=15)

Resistance
variables F (p) post-hoc
None Low Mid Max
Time (s) 2.51+£0.39 3.26+0.66 3.66+0.93 3.65+1.12 13.65 (<.001) None-Low’
None-Mid"
None-Max®
COP (cm) 41.60+9.52 39.48+8.60 41.25+14.01 44.46+15.99 0.56 (.641) NS
COP : center of pressure, NS: non-significnat,* p < .05
Table 3. Difference of EMG of rectus femoris muscle by resistance level (n=15)
Resistance
Task Variables F(p) post-hoc
None Low Mid Max
Stand-to-sit Mean (%) 53.77+13.36  25.00+£10.39 24.29+13.01 25.25+18.13 10.667 (<.001) None-Low"
None-Mid"
None-Max®
Peak (%) 65.24+17.87 30.94+24.33 28.25+16.06 30.22+13.49 9.331(<.001) None-Low"
None-Mid"
None-Max~
Sit-to-stand Mean (%)  63.42+20.00 33.39+11.00 30.88+10.58 30.08+£12.49 13.047 (<.001) None-Low"
None-Mid"
None-Max~
Peak (%)  73.56+23.59 39.32+12.57 35.40+13.62 36.03+17.72 11.152(<.001) None-Low"
None-Mid"
None-Max~

*p<.05
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