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ABSTRACT

Background: Ordinary shoes have an inconvenience that the laces should be retied when they are untied,
otherwise the wearer could fall down or have a safety accident. Tying shoe laces is especially uncomfortable for
seniors and disabled people with difficulty using hands. Objective: Present study validates the ergonomic
effects of the one-touch system developed for refining the inconvenience of tying laces and improving
prevention of being untied of laces. Method: Validation of the one-touch system has been conducted with
eleven seniors, ten disabled people, and ten ordinary adults. They evaluated the one-touch system and the
ordinary shoe laces in terms of subjective criteria (overall satisfaction, convenience of use, wearing comfort,
securing stability, and motion efficiency) and objective criteria (tying time). Results: The level of overall
satisfaction of the one-touch system was 1.6 times higher than ordinary lace shoes where the one-touch system
got 6.3 points each from seniors and disabled people, and 5.1 points from ordinary adults while ordinary lace
shoes got 3.9 points from seniors, 3.7 points from disabled people, and 3.2 points from ordinary adults.
Especially in the group of disabled people and seniors with difficulty using hands, the result of the one-touch
system was 1.5 to 4.6 times higher than those of the ordinary lace shoes in terms of convenience of use, securing
stability, and motion efficiency. In terms of tying time, buckling the one-touch system shoes took 2.3 to 3.8
times quicker than tying ordinary shoe laces where it took 8.6 seconds for seniors, 11.8 seconds for disabled
people, and 6.9 seconds for ordinary adults to tie ordinary shoe laces, while it took 3.2 seconds for seniors, 5.2
seconds for disabled people, 1.8 seconds for ordinary adults to buckle the one-touch system shoes. Conclusion:
It was validated that the way of buckling the one-touch system shoes is more satisfactory and efficient than the
way of tying the ordinary shoe laces. Application: The one-touch system is highly expected to be applicable to
shoes with laces. Moreover, it could be used in product design for seniors and disabled people with difficulty
using hands, and children group.
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2.2. Appratus

Eiks) 2.3. Ergonomic evaluation measures
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(a) an ordinary lace shoe

Buckle

(b) a shoe with the one-touch system

Figure 1. Apparatus for ergonomic usability testing

Tablel. Participants

Participant group Number of participant Age
Mean Standard deviation
Older adults 11 71 5.3
Disabled persons 10 60 55
Healthy adults 10 36 10.5

Table 2. Ergonomic evaluation criteria for ordinary shoe laces and the one-touch system
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Definition

Measures

Manual shoelace tying method

The one-touch system shoe
buckling method

Overall level of satisfaction
from ordinary shoe

Overall satisfaction

Overall level of satisfaction
from the one-touch system
shoe

Level of convenience when
tying and loosening a lace

Convenience of use

Level of convenience when
buckling and unbuckling

Wearing comfort when
moving laced,
level of discomfort from a

Subjective measure  \Wearing comfort

lace

Wearing comfort when
moving buckled,

level of discomfort from a
buckle

Securing stability is tied

Level of stability when a lace

Level of stability when
buckled

Motion efficiency

Level of effort when tying and
loosening a lace

Level of effort when buckling
and unbuckling

Objective measure ~ Tying time

Spent time to tie a lace

Spent time to buckle

2.4. Experimental procedure
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Use of manual Use of one-touch
shoelace tying method shoelace tying device

Figure 2. Experiment procedure of the ergonomic
evaluation for ordinary shoe laces and the one-touch

system

3. Results



3.1. Subjective evaluation
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Table 3. The result of motion efficiency evaluation

Subjective evaluation result

Subiecti - Manual_ One-touch shoelace tying
jective measures Participant group shoelace tying device ¢
method
Mean SD Mean SD
Older adults 3.9 1.6 6.3 0.5 t(10) = -5.22***
Overall satisfaction Disabled persons 3.7 1.8 6.3 0.9 t(9) = -4.33**
Healthy adults 3.2 0.9 5.1 1.1 t(9) = -5.46***
Older adults 2.8 1.0 6.1 0.8 t(10) = -10.76***
Convenience of use Disabled persons 14 13 6.4 0.7 t(9) = -10.11***
Healthy adults 2.9 0.9 3.7 1.9 t(9) =-1.31
Older adults 4.8 11 5.9 0.7 t(10) = -2.39*
Wearing comfort Disabled persons 5.7 13 6.6 0.7 t(9)=-2.21
Healthy adults 4.2 15 5.1 15 t(9) =-1.34
Older adults 3.2 15 6.1 0.3 t(10) = -7.02***
Securing stability Disabled persons 4.0 2.2 6.0 1.2 t(9) = -3.00*
Healthy adults 3.8 15 5.7 1.2 t(9) = -3.48**
Older adults 3.2 0.5 6.1 0.5 t(10) = -7.90***
Motion efficiency Disabled persons 1.4 1.3 6.0 0.9 t(9) = -9.20***
Healthy adults 3.0 1.1 5.0 1.3 t(9) = -5.07***

Note: & A&

paired t-test 217 7}9; *p < .05, **p < .01, ***p < .001
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Table. 4. The result of tying time of ordinary shoe laces and the one-touch system
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Older adults
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3.2. Obijective evaluation
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