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The Risk of Trip and Fall by Characteristics of the Minimum
Toe Clearance in the Middle-aged
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'Corresponding Author Abstract : Fall accident is the most frequent accident type of occupational accidents.
Jae Suk Park As the age of workers increases, trip and fall accident increases more than other types
Tel : +82-52-703-0844 of occupational accident in the middle-aged group. In this study, the gait characteristics
E-mail : parkjs@kosha.or.kr of 25 middle-aged participants (mean ages 47.4, S.D. 5.8) were studied to analyze the

trip and fall risks. The Minimum toe clearance(MTC) against the floor surface was

Received : October 2, 2019 measured in the variable conditions of gait speed by a motion capture system. In the 50s

Revised : October 21, 2019 age group, the MTC decreased and the MTC tended to reduce the variation with

Accepted : October 24, 2019 increasing walking speed in the level walking. Therefore, the trip and fall risks for the

50s age group is higher than the 40s age group. Especially, the faster walking speed will

increase the trip and fall risks even more.
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Table 1. Demographics of participants

mean (S.D.)
No. of Age Height | crotch height| weight
Participants [em] [em] [kef]
459 170.9 764 58.7
Male 12 G | @0 2.5) 1)
488 154.5 66.5 720
Female 13 (5.8) G.D) .5) (7.8)
474 1624 713 65.1
Total % 58 | (90 (5.6) (10.1)
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Fig. 4. variation of minimum toe clearance according to gait
speed (42, female).
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Fig. 5. variation of minimum toe clearance according to gait
speed (50, female)
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Fig. 6. variation of minimum toe clearance according to gait
speed (42, male)

J. Korean Soc. Saf., Vol. 34, No. 5, 2019



Z7Kgel we wERelE ke AT My
ol V)29 AW ATt Fe HAY WEEol
wetel 2o RO Holrt g HHOR 1y
st Abgrel dubael faolek @ 4 lck
S A SEA ol A Fig. 59 o] B &
ol wreh AR A Holx| oku Badst

i

Wel4s H2uTRlVl L Rkt &
ot wASE] et W8] ARYE RolA) e &
o] FHATITE E3 U Fig. 67} Lo| RAYSET}
2R 98)d Wikol } GolAlE fHE
=9,

Table 2= =
W] 2

it

of A7ie 2E ARG
Bio] WslE BTRAE Bl 2
A RZQP EAZ GoAe FEXA3 Axto|t)

piel ufer 005 wI%te] §el e gl AHA:
= AARASTL 05 oo g Yehgi BEsnr 27}
of wg} 4 WEiso|: SElh= ARAS YER
0101 Flg 4g]. 71—1_ dool.% oF A 3}1\]—4_

= =2 T

Nian
=13
=2 E

Table 2. The linear regression analysis on the variation of
minimum toe clearance with walking speed

Age groups R square Coefficient p-value
0.496 0.060 0.051
0.847 0.095 0.001%#*
0.907 0.077 0.000%**
0.841 0.345 0.001 %
0.642 0.525 0.017*
0.562 0.090 0.032*
0.529 0.069 0.041*
40s 0.272 0.038 0.185
0.012 - 0.008 0.795
0.002 0.003 0.918
0.249 - 0.101 0.208
0.631 0.051 0.019 *
0.743 0.106 0.006**
0.610 0.160 0.022*
0.555 0.126 0.034*
0.000 0.001 0.967
0.334 - 0353 0.134
0.947 0.163 0.000%*+#*
0.009 0.008 0.821
505 0.048 0.018 0.603
0.754 0.177 0.005%**
0.461 0.032 0.064
0.715 0.068 0.008**
0.319 0.051 0.144
0.166 - 0.016 0.316
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Table 3. Classification of subjects according to the significance
of the regression analysis
unit : No. of participants (%)

Age groups Sum. p < 0.05 p >= 0.05
40s 15(100) 10(66.7) 5(33.3)
50s 10(100) 3(30.0) 7(70.0)
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Fig. 7. Comparison of variation of minimum toe clearance
among subject groups with the significance of the regression
analysis,

Table 4. The result of t—test for physical factors difference
between subject groups according to linear regression results

_Sta.tlstlcal N Mean S.D. p-value
significance
. p < 0.05 13 162.1 9.9
Height 0.893
p >=0.05 12 162.6 84
. p < 0.05 13 65.3 9.8
Weight 0.919
p >= 0.05 12 64.9 11.0
< 0.05 13 71.2 6.1
Crgtch p 0.929
height | p >=0.05 12 71.4 52
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Table 5. Nonparametric Test Results of MTC by each gait
speed condition between 40s and 50s age group

Gait speed Average MTC [mm)

[stride/min] 40s 508 p-value
60 11.8 12.7 0471
7 132 11.6 0292
84 157 164 0346
9% 158 122 0222
108 17.4 13.8 0.149
120 185 147 0267
132 215 13.7 0.059
144 20.0 139 0.035*

*significant difference
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Table 6. The result of t-test for physical factors difference
between 40s and 50s age groups

Age group N Mean S.D. p-value
40s 13 166.8 82
Height 0.008*
50s 12 157.6 7.5
40s 13 67.6 9.7
Weight 0.201
50s 12 62.3 10.3
40s 13 73.1 5.8
Crotch height 0.084
50s 12 69.3 4.8
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Table 7. The result of t—test for physical factors difference
between male and female

Gender N Mean S.D. p-value

Female 13 154.5 3.1

Height 0.000%**
Male 12 170.9 4.0
Female 13 58.7 7.7

Weight 0.000%%*
Male 12 72.0 7.8
Female 13 66.5 25

Crotch height 0.000%**
Male 12 76.4 25
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