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ABSTRACT

Fall is very fatal accident causes death to older people. Shoe may affect to fall. Shoe influences risk of slips, trips, and falls
by altering somatosensory feedback to the foot. The purpose of this study was to investigate the analysis of non-slip shoes for older
people and influence on older people’s lower extremity. For this study twenty three healthy older people were recruited. Each sub-
jects walked over slippery surfaces (COF 0.08). Four pairs of non-slip shoes (shoe A had the greatest COF, 0.23 while shoe B,
C, and D had smaller COF relatively) for older people were selected and tested mechanical and biomechanical experiment. For
data collection motion capture and ground reaction forces were synchronized. There were statistically significant differences for
slip-displacement, coefficient of friction, braking force, propulsion force, knee range of motion and knee joint stiffness by shoes.
It was concluded that shoe A was the best for non-slip function because of the lowest slip displacement, the highest braking and
propulsion forces, and the highest mechanical and biomechanical coefficient of friction where as shoe B, C, D were identified as
a negative effect on the knee joint than shoe A. To prevent fall and slip, older people have to take a appropriate non-slip shoes
such as shoe A.
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Table 1. Subjects information (n=23)
Subjects n Age(yrs) Height(cm) Weight(kg) Leg length(cm) Foot length(mm)
Male 12 68.92+£3.92 164.33+6.65 63.92+0.68 80.67+2.65 257.92+13.50
Female 11 70.64+1.97 158.27+4.36 57.00+£6.21 78.14£3.76 240.45+4.08
M=SD 23 69.73£3.19 161.43+5.95 60.60+8.78 79.46+£3.97 249.56+12.87

Figure 1. Surface coefficient of friction measurement equipment
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Table 2. Slip displacement (unit: BW)
Variables A shoe B shoe C shoe D shoe P-value Post hoc
Rearfoot 4.02+£2.15 5.70+£3.86 4.29+3.45 4.45+£2.78 278
Forefoot 15.64+5.24 51.55+£29.93 52.23+22.78 46.31£19.25 .000 a>b, ¢, d

Table 3. Braking force-Propulsion force (unit: BW)

Variables A shoe B shoe C shoe D shoe P-value Post hoc
Braking force 0.07+0.021 0.052+0.014 0.048+0.014 0.056 +£0.025 .000 a>b,c,d
Propulsion force 0.106+0.023 0.082+0.018  0.096+0.019  0.087+0.028 .003 a>b, d
AEE ZA(rock WS FESA] 23, heel contact
° A A eet contac Table 4. Coefficient of Friction (unit: p)
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Table 5. Step length-width-time

Variables A shoe B shoe C shoe D shoe P-value
Step length(cm) 62.36+5.57 61.22+6.08 61.61+£6.87 61.00£5.14 .874
Step width(cm) 7.67£3.04 8.69+3.82 8.33+4.11 8.62+2.86 749
Step time(sec) 0.53+0.04 0.53+0.04 0.52+0.06 0.52+0.05 .875
Table 6. Hip * knee * ankle angle (unit: deg)
Variables A shoe B shoe C shoe D shoe P-value Post hoc
peak flexion 31.05£7.74  31.62+7.01 30.65+7.12 31.18+6.77 976
Hip angle peak extension -15.47+£798  -14.72+£7.82  -15.15£7.24 -15.52+7.36 983
ROM 46.5144.58  46.33£3.86  45.80+4.53  46.70+£3.78 .899
peak flexion -34.2245.59  -30.12£6.24 -30.28+6.01 -28.90+6.15 021 a>d
Knee angle peak extension -3.41+4.79 -429+4.79  -3.69+4.85  -4.28+5.12 .097
ROM 30.81£3.46  25.83+4.27  26.5844.00  24.63+6.22 .000 a>b, ¢, d
peak dorsiflexion 11974537 1247+3.34  11.25+4.04  11.16+£3.25 .659
Ankle angle peak plantar flexion ~ -12.59+4.01 -13.56+4.76 -13.12+4.79 -12.98+3.73 .899
ROM 30.70£6.36  32.99+4.37  31.16+4.51  29.82+4.92 .199
Table 7. Hip-knee-ankle joint Stiffness (unit: Nm/kg /deg)
Variables A shoe B shoe C shoe D shoe P-value Post hoc
Hip joint stiffness 0.0463=0.0061 0.0479+0.0062 0.0480+0.0064 0.0459+0.0053 527
Knee joint stiffness 0.0215+0.0032 0.0270 +0.0082 0.0296 +0.0084 0.0284 +£0.0070 .001 a>b,c,d
Ankle joint stiffness 0.0477+0.0089 0.0405+0.0106 0.0440+0.0121 0.0477+0.0118 .080
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