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Fig. 2 The failsafe brake system (image, prototype)
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Table 1  Profile of participants

ID | Sex |Age |Height [Weight Independent| Ability HDS-S Memory |Hemispatial condition
transfer to walk loss neglect
A | Fe [ 89 140 42 2 5 23 - - Chronic heart failure, disuse syndrome
B*| M | 90 158 63.5 1 - 28 1 2 Femoral neck fracture (L), disuse syndrome
C | Fe | 83 148 39.1 1 5 5 2 2 Impairment of speech
D*| Fe | 47 154 48.3 2 5 - 2 2 Subarachnoid bleeding impairment of speech
E*| Fe | 86 | 151 39 1 5 - 1 2 Stroke
F* | Fe | 68 163 53.7 2 2 22 1 2 Cervical cord injury
G[M|[8 [ 139 35 1 3 12 2 2 Chronic respiratory failure
H| M| 92 162 46 1 2 22 2 2 Spondylosis deformans disuse syndrome
1 [ Fe [ 64 159 58.7 1 2 - 2 2 Cerebellar infraction
7| Fe | o1 141 332 5 5 ] 1 5 Lung cancer, fracture of femur, disuse
syndrome
olml oo 154 59 ) i 20 2 2 Arthritic joint (L), above-knee amputation (R),
disuse syndrome
P[M |75 168 54 2 3 4 2 2 Brain infarction
Q| M [ 88 156 51.3 - 2 21 - - Brain infarction, Parkinsonian syndrome

Independent transfer: 1, independent; 2, independent but with staff supervision.
Ability to walk: 1, disabled; 2, gait training on parallel bars; 3, walks with support; 4, walks with crutches; 5, requires rollator; 6, other.

HDS-R: maximum score 30; <20, suspected of dementia.

Memory loss: 1, symptoms; 2, no symptoms. Hemispatial neglect: 1, symptoms; 2, no symptoms.
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Table 2 Transfer problem

Patient: A|B|C|[D]|E F|G|H|I J
Used for support: 1,2(1,3(1,2(1,2|1,2|1,2(2,3]|1,2 2
Wheelchair behavior +1 2
on transfer from 0 ([+2| 0 |+1 (F) 0 0010 (F)
wheelchair to bed:

Used for support:  |1,2[1,3]1, 2] 2[ 2] 2] 1 |2 L |12
Wheelchair behavior

on transfer frombed| O |+1 [ +1 [+2[+2 [ +1 [ 0O | O | O | O
to wheelchair:

Place used for support: 1; wheelchair, 2; bed, 3; other.
Wheelchair behavior on transfer: 0, stationary; +1, moved 1-2 cm; +2,
moved 3-5 cm; F, caused by foot support.
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Fig. 6 The forgetting rate of Fig. 7

The working rate of

taking brake fail-safe brake
«Objective: To assess the effectiveness of the brake designed
Phasel to prevent falls caused by a failure to remember to apply the
Provisional wheelchair brake.
evaluation plan *Plan and Method: Short-term evaluationin use by 10 users
and in a follow-up long term evaluation.
% «Participants: Middle-aged to elderly, manual wheelchair user
Phase II *The failsafe brake operated correctly among users with a
range of body features, diseases, and disabilities.
Short-term
evaluation Phase |
«During transfer from bed to
wheelchair, the wheelchair moved i
Vv occasionally when the user sat / \
heavily .

Phase I1I y ‘ Phase Ill Phase Il
ReVlSlQn of «Propose a improve version Act Do
evaluationplan | +Toremove the automatic -

brake-release function N\ /
&)
\ Phase II', Phase III Check

PhaselV
Lorllg—ttgnn «To evaluate effectiveness in daily use (compare before and
SVELEIEN after use), test usability by participants and staffs

Fig. 8 The evaluation protocol
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