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Clinical Effectiveness Evaluation of the Automatic Wheelchair Brake
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Abstract: Background. The brake system with simple mechanism based on "Error Proof" design was developed for users
with fall risk such as memory loss. In this study, the fool proof brake system (EPBS) was evaluated effectiveness in
clinical use. Methods. The evaluation adapted "Phase III" clinical trial, specifically, clinically self-controlled comparative
study (A-B design). The evaluation items were i) Effectiveness of the EPBS, ii) Side effects such as decreased braking rate
by her/him self using EPBS, iii) Subjective evaluation by users and staffs. Data-log system was developed and introduced
to evaluate them objectively. Results. 12 participants were included in the analysis, of which 8(67%) provided evaluable
data for the evaluation items. i) It was confirmed that the EPBS was effective for prevent of fall. ii) There were not the side
effects with use of EPBS. iii) It was confirmed that the security of staff improved by using EPBS. Conclusion. The EPBS
effectiveness was clarified by Phase III trial in clinical trial phase.
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(b) EPBS structure illustration
Wheelchair with EPBS
(SAFETY ORANGE®™ FRANCE BED Co., Ltd.)

(a) EPBS
Figure 1

Table 1  Specification of SAFETY ORANGE®

Size Width 640mm X Length 970mm X Height
880mm

Folding Size Width 330mm X Length 935mm X Height
625mm

Wheelchair Low floor type

Type Seat surface height at front edge

400mm (include seat cushion)

Material Frame: Aluminum light alloy

Properties Seat: Nylon cloth
Cushion: Exclusive cushion (Width 400mm
X Depth 380mm) X 500mm

Weight 16.3kg (include seat cushion)

Driving Wheel | 22 inch

Caster 6 inch
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Figure 2 Manual wheelchair data log system
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Table 2 Participant's Profile
Care . Falls / Condi
ID | Age | Sex Need MMSE Disease N-Brake _tion
A 94 F 2 10 Dementia Y/'Y A
B 87 F 3 18 Dementia N/'Y A
C 91 F 4 22 Dementia N/'Y A
D| 6 | F | D6 HD95'R Hen};pleg Y'Y A
E 87 F 5 10 Dementia N/ N B
F| o | F 3 | TR Henil;pleg Y'Y B
G 92 M 2 28 Dementia Y/Y B
H|38 | M| D6 | - Head v,y | B
Injury
1 82 F 4 10- HBD Y/'Y C
J 87 F 3 21 Dementia N/'Y C
K 85 F 2 11 Dementia N/Y C
L 86 F 1 4 Dementia Y/'Y C
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D-n: Disability category; HBD: High brain dysfunction

Falls/ N-Brake: The experience of fall/ The experience of forgetting the brake
Condition: A; ALL; B: Only after intervention; C: The user and/ or caregiver
applied the brake at all times
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Sit down phase: average 8(h)17(min) /day;
Start to end: average 6:35 a.m.-7:25 p.m.
(Participant A)
Figure 3 One example of data log on wheelchair
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Figure 4 One example of dairy of braking rate
Table 3 The results of Effectiveness of the system
Item Average =SD
a. Braking Rate (Stand Up) R, 95.3£5.9% (SD)
b. Braking Rate (Sit down) R, 94.0£7.5% (SD)
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