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Abstract

In 2026, in ten years from now, Korea is expected to enter into a super aged society. By facing this social phenomenon,
analyzing the elderlies and preparing measures are needed among society . In the transportation field, the traffic accidents
which are related to the elderly pedestrians have drastically increased so that R&D projects and policy supplementations are
introduced. However very few base studies on which focused on the behavior, capability, impact factors analysis of for
elderly pedestrians are conducted. To determine the walking capability, this study divided the walking capability into 3
three categories - general, health and exercise. It carries out the comprehensive survey targeting 52 elderlies with the
average age of 72.6 years and this survey is made up of total 12 factors in the 3 three categories. This survey also is
conducted with various measuring devices and methods such as interview, National Fitness Award, SPBB, Cybex and the
like for. From the 12 detailed factors, the general factors such as age, physical shape and so forth have little impact on the
walking speed. However the factors that have the greatest impact on the walking speed are extensor muscle on lower limbs
in the health factors and balance, coordination, and SPPB in the exercise factors. With these results, this study develops the
independent walking model which can measure the walking capability of the elderly people. The developed model is
expected to be utilized as the base study for elderly’s walking patterns in the transportation field by examining the walking
capability of the older people.
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Table 1. Accident status of elderly pedestrians

Article

Hlolyl= g Halselo] "olx
Px7e] BEoflM = %‘:4 "1‘3

7] o 7HHLQ H]— OJOUE .L

2
ool BAstaL et ¥ A=

% nlAE 5 o RPN
YA BASAS 24T 5 At 2FL FY
o olsh e nYA usE 59 nYS Fa Wew
sHe QA B 7} Aldo] ZFolo & AKY 58 1

& 5 = Aol 7ldied.

T AAlsg s wEe R ofFoxe HYsHE

Adshs 7]£22 Park et al.(2002), Park et

al.(2012) & &2 3 A8 Lope] AolM=

EEB#E% ol &gt} By WX oJFaA] @n

Ao By

BPAHE A, A4dAE a9l A 82 5 4F
° 7

[
2919 EHQ1 @A 2fal o] Fod 4 A

-
%0,
rir
ox
fuj
i
fz
[e=2%
>
huch
o,
AL
mo_r‘(:
)

: — QA =TS B Kgith, o9} o iaﬂ*
accident fatal injury et o s
(frequency) (persons) (persons) Te BdsES Adete 7Y BN oplel, HaA]
2009 8674 952 7832 2 el w2 4 Qe 2R 9 b5 oJre
2010 8798 96 7924 APAE F% Wrolth X AToE RUAPES
igl ; ngi sig 2;21 53 HYsyon RYSTE Beelgon], Ry
' ' &%)} Bafo] ks nX &= 29l 7+ ATAA A
2013 10,248 951 9,413 (o )7 23 17: = L] A 1 ;;‘
o s = 5| 5 =]
sum 46,123 4711 41,951 = }\]EB O]'-TL O] E‘_‘L]'E 0] 9] 0}0‘1 EEB X]'l:l-l— =% 5%
source: Park, 2014(origin source of data: National Police Agency) '% 7H %%}%D}
1) AE5EN u5e9, 4T & A T RPN TAIRE oBA HeAY, nE-dFaE-gAl, 2013.7.557%

(URL: http://traffic.seoul.go.kr/archives/12356)

thetmSets x| #M33H HM4Z, 20154 8¢

349



Article

oo|
bl

—_

2 H

o2

o &

00k
mfo

Oj%|

rr

Danneskiold-Samsge et al.(2009)2] A7) w2
W AFY 7k AA Ve 2 dANE Y A
A

2)
o} T3 Park et al.(2012)9] ATelXT =015 B
ez Axjo] WA AATAVF itk A sk
omn, A oldx A%, ALH #F, A9 =
g AlZo] Hase gk Aol & WMERE A4
sttt

Gally PM¥} Forster AL(1999)9] A+t ut2H
Bge o]F(locomotion)d] ¥ Fe|Z, FLANA &
HANA] ol gk Y F A 5 EF FEE o] 83814
T olss Tt} Byl FT F o o] vigt
Hel| go} AFS A&shs T v 2
o] W5, oju] AAZ 24 B 435 Y

[e)

o chara AAEH ] BgA

e
-,
i)
1o,
EH
)
9,

3] HEFAY] Hasd 38 =S IIsH] ¢
3 A28 #¥2 st Uch(lkezoe et al.,
2011; Park et al., 2002). 231} o]¢} 22 g9l
EQ AAsEe AsE A1 Jde A e 4
A 8E Bl Y T 3E A= 5] A%

Sclnr By Sy siAl2Hs Fnte
2488 45 TN EPey A2 ofge o=
ket

o} o] 7|E ¥ HES A, Hd| I
A 29le 9l Were Aol &rbesitt
71E FHOA HES B 9 vAe 89S F
Aoz HE A A, AT, 7] & LA A
4 ool w4, ¥BY, Fe # sHeE T
ohFet aglo] Bl ke vA 4 Stk whebd &
AN E n@AE s 7] A E 29s 25

Development of Elderly Walking Independence Index Model

Table 2. Walking factors in previous research

Walking Factors

Park et al. (2002)
Park et al. (2012)

muscular strength, balance

age, gender, height, weight, body
mass index, muscle mass, waist/hip
ratio, heart rate, vital capacity,
flexibility, maximum oxygen
consumption, one-leg

standing time, and strength of
knee flexor and extensor
Danneskiold-Samsge et al. isokinetic and isometric muscle
(2009) strength

lkezoe et al. (2011) muscle thicknesses of all muscles

except the soleus muscle
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Table 3. Detail of collection data

methods and details of

factors items
measurement

general age survey

factors  aignt extensometer (cm)

weight scales (kg)

health  muscular function dynamometer (N)
-related (upper body)

factors scular function dynamometer (N)

(lower body) = measurement items

- extensor and flexor
(peak torque, total work
done, average power per

repetition)
= measuring tools:
- Cybex
cardiorespiratory walking into place in 2 minutes
endurance (times)
flexibility Sit-ups forward bend (cm)

body mass index inbadi inspection (kg/m’)
body composition body fat (%)

exercise balance
-related
factors

3m target Return
and sit the chair ()

coordination 8 characters walking (s)
SPPB Score Scale: 12
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Table 4. Basic statistics

ave. max. min. S.D.

walking  total 10 15 05 02

speed  pale 10 13 05 02

M9 female 10 15 06 02

general  age total 726 8 66 4.1

factors male 740 83 67 40

female 713 78 66 38

height 159.4 1740 1421 7.2

weight 626 1000 470 93

health muscular function 245 468 77 82
-related  (upper body)

factors  myscular function 193 320 60 55
(lower body)

lower  peak torque 703 1410 26.0 265

botdy' total work 2421 4760 760 884
extensor power 6 870 130 164

per repetition
lower  peak torque 391 850 50 162

body=  total work 1464 3060 9.0 656
flexor
ave. power 286 650 3.0 130

per repetition

cardiorespiratory 1055 1450 54.0 20.1

endurance

flexibility 100 304 -200 92

body mass index 246 363 195 31

body composition 311 518 145 76
exercise  balance 64 125 43 17
-related  coorgination 280 552 210 7.0
factors  conp score 109 120 50 17

Walking Speed

65 70 75 80

m
[}

Age

Figure 2, Relationship of walkina speed and age
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Table 5. Result of pearson correlation

MOON, Byungsup

walking speed

PCC Sig.
walking speed 1 -
general  age -.248 076
factors  gender (male:1, female:2) 049 732

height 034 .809
weight -.016 920
health  muscular function 132 350
-related  (upper body)
factors  muscular function -032 823
(lower body)
lower body- peak torque .292(%) .036
extensor total work 271 052
ave. power per .268 .055
repetition
lower body- peak torque 364(*) .008
flexor total work .346(*) 012
ave. power per 253 070
repetition
cardiorespiratory endurance 244 081
flexibility 237 091
body mass index -.065 647
body composition =152 281
exercise  balance - 513(**) .000
-related  ¢oorgination - 488(**) .000
factors
SPPB score .692(*%) .000
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Table 6. Walking speed of WII

tolerance VIF
cooedination 220 4,547
balance 237 4217
PTPF 920 1.087
SPPB 349 2.868
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Table 7. Statistics result of walking speed and WII

max. Min. ave. = S.D.

walking speed 1.50 0.54
wil 1.16 0.41

0.99 +0.23
0.97 + 0.16

Table 8. Result of pearson correlation between walking speed and
Wil

walking wil
speed
walking speed PCC 1 T14(*%)
Sig. (2-tailed) .000
N 52 52

Table 9. Comparison result of walking speed and WII

walking speed (rank(a)) WII (rank(b)) (a)-(b)

A 137 (4) 0.98 (33) -29
B 1.40 ( 3) 1.02 (29) -26
C 0.87 (39) 1.10 (10) +29
D 0.88 (34) 111 (8) +26

Development of Elderly Walking Independence Index Model
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