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Abstract

survivors. For the elderly participants, the motorized

Background: With the growing aging population, the
use of mobility aids among older adults and stroke
survivors 1s increasing. This study evaluated user
satisfaction with a developed motorized walking as—
sistive device and identified areas for improvement to
guide further development.

Design: Cross—sectional study.

Methods: This study included six elderly individuals
and four stroke survivors. Subjects walked four
courses (straight course, s—shaped course, ramp
course, and obstacle course) using both a motorized
walking assistive device and a commercial walking
assistive device (rollator A type). Afterwards, the
subjects participated in satisfaction survey and
in—depth interviews. The satisfaction survey ques—
tionnaires were developed based on the standard us—
ability evaluation and the standard usability ques—
tionnaire provided by the senior—friendly industry
center, affiliated with the korea health industry de—
velopment institute. The satisfaction survey ques—
tionnaires consisted of three areas (safety, operation
and functionality, convenience) and 23 items (safety
11, operation and functionality 7, convenience 5), and
were measured on a b—point scale. In—depth inter—
views were conducted one—on—one with the re—
searcher and lasted approximately 20 minutes.
Results: The satisfaction survey results showed that
both the motorized walking assistive device and the
commercial walking assistive device met the required

score for only safety and convenience among stroke
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walking assistive device met only the required score
for convenience. On the other hand, the commercial
walking assistive device met the required score for
safety, operation, functionality, and convenience. The
results of the in—depth interviews suggested the
need for improvements in the simplification and effi—
ciency of the walker’s operation, as well as in safety.
Conclusion: This usability test helped us recognize
the need for ergonomic design for wusers and
user—friendly design that can assist with functional

impairment due to users’ disabilities.

Key words: Elderly, Stroke, Usability test, Walking

assistive device
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Table 1. Subject’s characteristics (N=10)

Category Older adults (N=6) Stroke (N=4)
Sex (male/female) 0/6 1/3

Height (cm) 153.73£2.05 160.00x14.14
Weight (kg) 59.33+9.20 58.50%£15.02
Age (years) 83.00£2.19 80.50£7.59
Paretic side (Rt/Lt) 2/2

Body mass index (kg/m’) 25.16%4.34 22.67£3.41
Assistive product exprience (years) 3.03£3.00 8.50£8.58

Paretic side L/E flexor MMT (hip/knee/ankle(dorsi))

(T/P/F/G)

(0/0/3/1)/(0/0/3/1)/(1/0/2/1)

Paretic side L/E extensor MMT (hip/knee/ankle(plantor))
(T/P/F/G)

Rt L/E flexor MMT (hip/knee/ankle(dorsi)) (T/P/F/G) (0/0/2/4)/(0/0/4/2)/(0/0/2/4)
Rt L/E extensor MMT (hip/knee/ankle(plantor)) (T/P/F/G)  (0/0/3/3)/(0/0/4/2)/(0/0/2/4)
Lt L/E flexor MMT (hip/knee/ankle(dorsi)) (T/P/F/G) (0/0/3/3)/(0/0/3/3)/(0/0/3/3)
Lt L/E extensor MMT (hip/knee/ankle(plantor)) (T/P/F/G)  (0/0/3/3)/(0/0/2/4)/(0/0/1/5)

(0/0/4/0)/(0/0/3/1)/(0/1/2/1)

U/E MAS (0/1/1+/2) (2/0/1/1)
L/E MAS (0/1/1+/2) (2/2/0/0)
BBS (score) 40.17+6.18 34.25%2.06
K—MMSE (score) 26.00£2.53 25.25%2.50

Values expressed as mean£SD or frequency
Rt: Right, Lt: Left, L/E: Lower extrimity, U/E: Upper extrimity, MMT: Muslce manual test, T: Trace, P: Poor, F: Fair, G:
Good, MAS: Modified ashworth scale, BBS: Berg balance scale, K—=MMSE: Koeran—mini mental state examination
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Figure 1. Walking courses (A: straight course, B: S—curve course, C:

obstacle course and D: ramp course)
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Figure 2. Commercialized walking assistive device Figure 3. Motor driven mobile walker
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Table 2. Results of satisfaction questionnaire (N=10)

Older adults (N=6) Stroke (N=4)
CWAD MDMW CWAD MDMW

Area Itmes Questions

Is it safe from the risk of tipping over
when standing up to use the product?

Does the product support the body properly
when leaning on it?

Is it safe from the risk of tipping or

4834040 4.16%1.60 4.2540.50  4.25+1.50

5.00H0.00 4.16+1.32 4.7540.50  4.5041.00

wobbling during movement? 4661081 3661136 4251050  3.75£1.89

Is it safe from the risk of tipping or

. . . . 46640.81 3.66+1.36 4.00£1.41 3.25+2.06
wobbling during directional changes?

Is there no risk of tipping over during
Safety in  stationary rotation?

4664051 3.83%1.47 4.00£1.41  4.25+1.50

Safety

(11) product  Is it safe from the risk of tipping over 400126 3664136 325£50 4254150
operation _ while driving on a slope?
Does the brake system function stably when used o010 10 3694116 9754095 4504100
while driving on a slope?
Is it safe to pass over obstacles? 4161098 3.83+1.47 4.00£1.41  4.00£2.00
Is it safe to use without the risk of any part of
.. 5.0040.00 4.8330.40 4.00£1.41  4.25%1.50
the body being injured by the rollator?
Is th h h f
Sset? e seat attached to the product safe 0 0000 4161008 4504100 4004115
use?
Is the brake system sturdy and free from o0 )0 agsii 99 4954050 4004115
wobbling when operated?
average 4.6910.67 3.96%1.23 4.00£1.09  4.09%1.37
Handle Is the handle height adjustable? 3.83+1.32 3004126 3.00£L.15  2.0040.81
Are the wheel to adjust in th
Wheel re the wiee's easy 1o adust m the 4504083  266£121 4751050  3.2542.06
) desired direction?
Operation Is the driving method easy? 4.33£1.63 3.00£L89 4.75+050  2.25340.95
fuctiolity ~ Mobility Is the directional change efficient? 43311.63 316x1.32 4.25%£1.50  3.25%1.25
@ Can you control the direction easily with S66HL36 3504122 2504199 2954095
one hand? ’ ' ’ ' ’ ' T
Brake Do the brakes work well? 5.0010.00 4.00£1.26 3.75£1.50  3.5041.29
Seat Is the chair suitable for use? 4831040 383075 4.7510.50  4.50£1.00

average 4.35%x1.18 330£L29 3.96+1.29  3.00£1.38
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Older adults (N=6)

Stroke (N=4)

Area Itmes Questions
CWAD MDMW  CWAD MDMW
Materiat 15, the material of the handle suitable for o0 1y 461051 4754050 4504100
gripping and pulling?
Is the brake design convenieunt to use? 5.0010.00 3.66+1.21 4.25%£1.50 3.2541.25
Convenience . Is the design of the product appropriate for 511 o) 161116 4254005 8254170
(5) Exterior its role as a walking aid?
Design isset?he design of the seat convenient for 5004000 AS04083  AZ54095 4954095
Is the product size appropriate? 416%£1.60 4.00+1.67 4.25£1.50  5.0020.00
average 4703091 4204112 4.35+1.03  4.05+1.23
Total average 4.59 3.81 4.06 3.75

Values expressed as mean®SD

CWAD: commercialized walking assistive device, MDMW: motor driven mobile walker
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Table 3. Main results of in—depth interviews

Participants  Area Suggestions for improvement

— Provision of stability through a low center of gravity
Older adults ..
(N=6) Safety — Enhanced ability to overcome obstacles

— safety mechanisms to prevent forward tipping
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. — Ease of one—handed operation
Operation

and
functionality

Sufficient training time required for proper operation
— Need for adjustable speed settings
— Improvement required in methods for changing direction

— Need for modification of handle design
Convenience  — Provision of stability during downhill operation at a constant speed
— Additional manual brake needed

Safety — Provision of stability when negotiating ramps and obstacles
Operation — Ease of one—handed operation
Stroke and — Sufficient training time required for proper operation
(N=4) functionality = — Need for adjustable speed settings

. — Additional intuitive manual brake needed
Convenience

— Ease of use enabled by product size accommodating hemiplegic gait patterns
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