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Analysis of Determining Factors Affecting the Walking Environment Based
on Older Adults’ Perception Using Grounded Theory and IPA Method
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Abstract

As the proportion of the elderly population continues to increase with the advent of a super-aged society, the need to
identify the factors affecting the walking of the elderly living in urban areas is also growing. Meanwhile, existing studies
investigating the walking behavior of the elderly have been mainly conducted based on research questions, thereby
inducing the differences between elderly individuals' actual experiences and the response options provided in surveys. To
solve these problems, this study more accurately analyzed by identifying the factors affecting the walking pattern of the
elderly through depth interviews using the grounded theory. Responses were categorized through open and axial codings
to derive common opinions on the factors affecting elderly pedestrians. The grounded theory analysis confirmed that
walking was reduced owing to the inconvenience experienced when walking and the limitations of response such as lack
of resting spaces. New elements such as the interest shown by companions, pets, and young people were also noted. In
particular, owing to the increase in pet ownership, the aggressive and erratic behavior of pets when walking was a factor
that increased anxiety in older pedestrians. The results were subsequently confirmed through Importance—Performance
Analysis (IPA) by surveying 222 people of age more than or equal to 60. The IPA showed that quality and convenience were
the essential factors in walking that had to be enhanced over time. This study had policy implications in that it derived
new factors affecting walking from the perspective of the elderly, reflected them in the analysis process, and evaluated the
extent of generalized suitability they showed in the actual environment.
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1. g2 HiE | =X

F| 2317 A9 EF R Q19| QI BlFo] F43] &AL 9l
o}, FAA] AeidF=Alol s 202018 654 o1 1+ H
€2 15.7%C1 AT, 2070 4°01= 46.4%7HA EolE ALE AYE
3L YeHEAA, 2021). o] A= 3 EAJOA a1y A7t
A2t F7H8l APt vl AT AYE GAIE ol wet
AA 5 TA] ) digh asiRke) Az 2 S wetst
a1, ol& F3f LA F7ko| AR A YL v|A= 29 o]
of ik /RS Ftot Al A ARt =X S FHE Z
871 A& MM,

EANE] 271530 HE ARG YL HAES AYAT
o] MEH, AZA)9] A “RAFANAY, A B=F F
H A2F"T 22 QA 27]¢F wHE 22 o dE 24
Sz ARI9) Hl&o] 2 HolcHE3st €, 2021), 1o &
Hatal AL RRe] 7] EAE ER BEE AR o] 3
stglon Unt A9E e g dd|Fo)a AlFAQ AKdo] F
FE OIFAUHU R 759, 2022). o) 1 HS}A 9l Heygh
73 24800 3ol FFY ASH ol FAA Q] HA Agto] A
T AARI,

E A= AL B8 Al AAIE Q] 93 Bl W =AY
=03 41 B3 A Jof F53 afiT ZPFH0] TA AF
AFRA o GG vl A=A BAEHE o] 23& £
Uo7t e&d 152 B G alof digh Ayl a1y
29 A& s8] APAA Y By S AT B
A A =E& BRE ji

2, Ao HY H uE

2 g3 2A°lE WY Importance-Performance
Analysis (IPA) & 53 =A] =Q19] R3] & F
€ 848 53510 g 84U} kW3 kY] B HYo=
FE=AE Hetslr] f3l 7 AL BE a4 2 Adst
ek,

A AEE-A AET, vhETY B7| = ZEAY| AFSe
247 70~89419] =21 2278(94d 117, o 11%¥)S ez 2
AolEE A8 A5 IF U8 Focus Group Interview,
FGDE A3P31aict, ol alig A5 Aelw Adfol sl 7=
G 239-E B8310] SHAY HeE 4o F¥FE v)H
© 892 7HE|aE] 248 B3 g, 1 Bt =
H3bH Ashe 4 240 AR TSR} FoE Holg 93
IPAE A3Ystgt. IPAE A= 604 o1 A 949 222(44

36 "=EAE, Hssd HaS (2029)

11078, %14 1127)8& o= 22l AE2AE 9 1%
=3k,

I, MlAT nF
1. DR} LM 54

KOSISo21)efl w23 -2juzte] 654] ol iy Q=
2010 5359+ HollA X|&3A F7Hstod, 2020800 AA QI+
9] 6525t ol o|2= ACE Yepitt, Het Y AR ujet
A= 2030 9ll= 13055 1, 20401 0fl= 1,7247F o] o]
£ AR dizdd, 53] 3] A$ ASA A AR
AFE] Q) a1 S} FAlE AR AR Wolsei A5t Qi

AMARCRE B MzSoA AREE g5zt vepys a1
Flof| i AAH EAE o E A 28] A=
Lopez et al.(2003)°]l w29 NHAEL o] 2 Q1% 17]7]%
ASHE HE QA Aozt W el o, ol#et =2 7
T 217 Aele] 80% FEx 6 ool HAFH X|uf] AR o]
o7 "}, ¥ 3 E4 HrE002)00] WEH AF 571 2
AR A, =312 % AW F 1S AgEE e 2
PE0] =l STl FFTFE v|AH, 4] AL AstAIF
7374 A0 2011)%E 654 ol =21<] tiREe] 17] o4
AR ARE 931 3L, o]A0] #x § e 9FE vF
< A|AEFsCE

ol|gt 1 est EAQ HAY R Q18] FHAQ 27| &5
& AAsHs Ak A= Sivk, AAH2021)2 +21F<Q
2714 B33 Q) 253897 =919 AA7)1E A A= AR
2ol ool =o] "rfar kgL, ot &(o11)e 128 94
o] 27| 537 A A, -5 Al oY Foll 79
g AL vlAE AL FRIF 3 Z31E 2)(2008)= =219
A 2717 8, vlvkE, Y Foll 9L vA L2 4%
e E FAISHE bl o] "rial AJAIsHTt,

2, Nt BASE g 221

Q19 HF212Q] Hajo] stz Qlaf WA EAIH S A
oz AAEHA =9l i 5] 97t 971 9
AYE L ik, 53] 919 B 02 9 A=A Y B
ol 9FE A= 2D 2e HWile A7t A Bt
Ak,

HA oA g8 A4= AF3H fr5802022)2 A =
Qle] 27] Bl diste] 270l8& 83, klo] B
ol A= AEE FASRL, 28N AEAELE WSS
AASHA. R, mjlo] 2718 A3k Bk stohd
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4aF AQrte]e Aoz A F53 Yart 93-S vt
BT ](2009)= FFA] a7 BAALe] GRS} o] FH A
Ao} A E 2AS1Y, A, AT #A)7], HA
A% 2] AIZHEA|7] Fo) B Al7tol] 38 A e FFE nlFY
aL A8,

g, dfelofl A HaE A+E Lockett et al.(2005)= 7iutct
=52 2R Focus Group InterviewE 53 H3Z &
oJaHA| Bz 8¢ wetsto], Wiz|e}t A F HOYAA ujA]
ofl whzt B3go] F7HkE A|AIBHACE, Nagel et al. (2008)2 2.2
A5 ZEUHE RUES HdoR A5 87 B4 B3 Alo]g)
S| HEA S A, A, WSk F 59 Aol 9, &
& WEFO| =2 AT TS BYPARL] F71RRE AA
3t3ict. ]9} tEo] Chudyk et al.(2015)%& 7ivct WiFH Al 2]
F9 ddiFgel AFSH= 654 ol Aa5F lof tisl A
£ A3gsto], 5018 2 o]-83f Street Smark Walk Score
of K3 T3 4=o10] AWAS Aok 1 i, AREY, &%
=, AFS Wol 0|83}, Street Smart Walk Score”} =24
& Bjo] F7I3ick= AMIE BRI, Amaya et al. (2022)=
48 oA A H2A4E A% H3l o B3
A A5 AYPsIGIAL, =919 A7, Ty A o) FA dadhkes
Al 71 4 aEslo] k81 ool S d+tof whgsiaitt
A= FYS A Wol e 5 Sl whet 23y A&7t
tE=2A 2ARE = 92-E YERch

2| o] AgPE AFoflM= SARFE ohe} ookt E4%
HEo] ===, Guo etal.2021)9] AollA= XGBoost
9} SHAP 34 53l :=Q Haat wgAbare] @ gol 93
o] X = AL Q1S BABIY, AR B4, =0l KAl §
3, 2] F2|9o] Ha Afal @Al & S v|Zck= A
AlS FRIF FHA, Le et al.2021)2 HIEE A TA|] AF
3He =019 BR B4 A3t AF-E AYFeo|2(TPB)E &
|3 B8 AAAFT 2044 ZF(PIS-SEM)T tF 1§ &
AMGA)E o83l #42 RA3sise}. +44, 2718 H%
522 25 TP 9J3f ZA 2] e, 2|2 &7, Al o
2} IEpAH, MGA 2] Aol thas Zol7t Q= A& &
5t

3. N¥X} L Yot

1=Q19] Hajof] 3 v|X= THRE 29U AT A7t
s T, =EF 20S vigo R AA agze] RgsEE
7t A+ =3 EUE] =Y = Qi)

Brorsson et al.(2016)2 T4 0] 2-& ARg3to] 115 2]uf g2}
ol B3R LY, A, 71421 59 20y B i) Ry
oA Y= S AL WA Tefsiet, olF<2012)

<= 7715 AEAE LR )l Ko g2 vA= 873
290 AWEL, o]t 84S AFIA STh HFE B
ZHETel Sy YA S0 3 YEE WEeRE B 7
A B3 AollE, B AgH 5 3271 Q19 Ry ¥
7FEE FE31AL ol & A, Mo, A2 AR £
ot on, kAEATS THOE ¥ 400m W2l 5070 -3t
2 A3, UE 97 P eR F5e APsig 24
A3}, divke B7FEE|A 2ARE 7 7ML dAske A
3 BEA AFEE ¥4 e, Kappa A7 A
Bt 029 oY (2014)2 HTEA] RAEA T H2
ZE JASFAE AR w0 B7Fskarz) sttt uhehal
AYPTE HFoR ASFAIE fAQle] E4E (R
oF o] A, Kol A, By Fofg), HIAHEES] F,
Ao L o] F H27|T), FRAEE, &3] 7). Ag8R
Y 2o AEA)es B33k, FFRAE T =URAT
14719 A2 E B7IsHeict B7HE, A, A8, HeEl,
84, A8, S w208 Farrt yadEgl oy £4d0
g 7IRke = A 2R A WU AT

4, A2 X1y

Q1 Hajol] FE v]X= 8207} =gl By Wrtof oigt
71& A= th3a 22 AE 2t AR, AFas 3A
A& 7122 A3E drolar, A7 PH o] F AlZk
o] Z=HA FAREO] AHE 7 HSgict, §7o] Hsls}
™, Q| H3jof] 2 njxl= Q=L Kelo] TABHAY, 71&
9] a9lo] ¥ o)At AR gA & 7Fs/do] EARtct vt
2hA] AP AtolA 29 d7|Ers B A%l AP 89l
& dojd Bavt ol

A4, 71& At oFE viE] YA AES uige s ¢ A
EXA Y A 24 WA o2 o|FoA gt Ty olg
Ao 2= AERAR] 7IAE 53 34 £49 diido] He 3
=of disjrt 2A 9 B4} st B3 SEAN= #F A
o Ao AIE BT 2HE & 70l e, o
of ujet SRS AA| AN} AFE S Alelofl ¥z WA
¢ Qths EAI"o] A8t Tourangeau et al., 2000), , ©]
o3 WA Y] HERANE 38 24 ks AddTolA AAE
At Zo] A=z /L F= vl 2 (Glaser, 1978),
B3 AR AlZhE RHeh Baet Brrt E asicl

A, Hejof] I vl 22e EET} FAO HA &
730A] 3 8glo] Huh} FR3kaL FAREE] duht W53t
3L YEAE A BrIg A Qg 71 A2 @
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T, A% A2 SHER] fEiMe aUE =2 F
Alof] A9 8-S T B71eE Bat Qict,

2 g7 A S ey gy 22 AEAEE A=
o, AA, 2A01EE B3 AR e A B3, s
of, & W3k e At as P8l 24, AR
AT 2N AT AERA 4 24 5 ¢ 978
ol opd ZAo|Eolg= FF A AR8slo], EA9 B
AL =919 AlZofl At Kol A2 2.9)S WKt A
A, ZAHEE B3l =5 8U% M4E IPA(Impor-
tance-Performance Analysis) "WHEL.E F7lsto], AA| 4
2o A& Siasitt =919 AlZhE Rhgste] =53
aglo] AA| Ao duht Faste, FFofA Lot W3}
=XE B718H%,

N, g YHE
1. BAX=

1) ZHA OF M5 QIEH =AL

2 A7 B4 duiskE S8l £ Aol AF3he L
FAE o AR BES F87|H, JgRte] Ko
FE=2 A 293 FEe 125l ARRE A AEIRY
< A3l olof wet Al7FA|eE =29 AFo] Aol A&
Al AT AL, B71= 2EA BT, A2A viET AEF
o] Z|Y 33L& AA3te] AE R ZAE FPEAY E-E, A}
A9 25 HZ 33 ofujof] Ry /S FEHOE AnjE
HoEE wEkd Ald d7 F 2eR AHAAdel AR
Folth, A3 A F= 20224 595 79717 379 B¢ =
Y AFAL 292 o= JA3gsisict (& DS A5 YE7
o i3t SEA YA EAolct. £ ApEE Ate] w
2t QI ol 8k AlTE o= o]EF RS 5
A 654 o) ILRFIF-E hF R HF JERE AAE AY
ollo} =AEA A WERE FA UEH e =29 3
T = 704 ooz A E O] 31o] 65~70A] @A AS
Qe ol 3R] ZHgAct

AZ YERE B8l U2 44 HolHE 7R = IPA 4
2 AA A4 dolg 2 Hgsly| gzel, 45 dEFE &
e Az 2 dolge ¥Rlslslo 28 7Hs3t Eolojof
gt wetA AeE A e 252 9% 24E A
of =3, o] 22 E3A e (theoretical saturation)”} B4
g2 fj7hx] WYL}, o|F FUshe 71E2 71E dlofE7} Wiy
o2 £3EAY, olu] £3H HolEte e URlalr} 71
T o, 32 95 9] dAH0] SE o, d7Ae] dos g
Q1% = QJt}, Corbin and Strauss(1998)-2 ©|=%] ZoMe7}

A8 "ZE7=, M58 M3E (2023)

1. SRR EM
Table 1. Interviewees' characteristics

ID Sex  Age Residence wa;?l‘éfg?g;\e
1 F 79 Multiplex housing 1h
2 F 76 Multiplex housing 30m
3 M 79 Multiplex housing Th
4 M 71 Multiplex housing Th
5 M 81 Multiplex housing 1h
6 M 82 Multiplex housing Th
7 F 70  Apartment complex Th 30m
8 F 84  Apartment complex 2h
9 M 74 Apartment complex Th
10 M 76 Apartment complex 3h
1 M 82 Multiplex housing 30m
12 F 78 Multiplex housing 30m
13 F 84 Multiplex housing 30m
14 F 76 Apartment complex 2h
15 F 78  Apartment complex 2h
16 F 78  Apartment complex 30m
17 M 81 Apartment complex 3h
18 M 84  Apartment complex 30m
19 F 84  Apartment complex 30m
20 F 86  Apartment complex 1h
21 M 87 Multiplex housing 30m
22 M 89 Multiplex housing 30m

& ol ®Ee| A7l Aot A B A=
1:12] Agu|2 F44Eo] glon, B kel tfdo g sttt
=2 = ARERE 7|2A592 o958 5 e 65418
=l 71ELR 85| wieel, s uA A 25 654
o1, 90Al BIREEZ ST A2l = E2AH2022)9] A%
S ATEY 9JF A F2 olgShe ey T EX SHE]
754 o14e] £7] Q1o A 38.0%2 UrERRTE 21F Al BHA:
S U S A W A7 U ERL ARl 2SR
Al VERgT 7541 o)) 118 9159 75 Hael Wa ol
EOMIE Hl Blste] AZAE7E FA] oot 744 o)3te] kgl
Hl3) B HEErE W2 Ao gekEch, Iy By i
Al 891E welsh] 9kt A S e oA 7] =9S FA
oz Rt oA BHE A 1A e A=
oIt AF 7oA sl Sle B Hejey v wd o
Fe M7t 52 ¢ IS Aos udd a4 o|EH
e olE 2 H4E o2 IPA AR M= Y5t
o g Y3
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2) NP} HHSA HEEA}

A0 BN EE&E Wt 84F v R HEXE JUs)
Aok, AERAR= 20229 99 3095H 10¥ 69714 787 FF
& ZAE Ak 38T} YRS 7EFCR AE ARAE
283l 2egloz APt AR -SR] A% 2A
o|2S 58l =E&E W7t 847 A B E0lA APAES 7t
A=A2t YRHA 0 & i3 ARk FR-EEA1E wefstalat A
o] AFSH= 60t] o) A9 FH R 22299 S-S A

W82 B3 54, A At 2= JQl 40 gt g
B W] gt AECE o] i}, By W=
TAHCIE T A =EE HsE v R 53 9
FREG NSEE AEY

B3 B4L A9 BPATL, F8 o5, F2 FHEH
S8 o] ARSI, agAke] A4 A f5e 1 295
FARBIG, ol TACIE YT Aol Ak HAAzE,
B3 53 Fo| thEA Rt 3, AA| Ag {50l wet B
7kt B2 o] Aol & 318§t Aot

2. 27{0lE

1) 27{0|E2| M| 7IX| BF

2 A= 654 ol Q159 o] Qe vX= E23,
33 29 weofsly] {3l 2A0IEE WHESE AHsiql
t}, ZAol2olgt £ Aoy F/da BRisto] ejR|A] g2
fglolu}, A= 2912 FARLS] A|Ztof| A uletstr] 9jaf Tt
I AES 9 AT AnE EA4%] MEE #3351, HE
B3t o2& FAshe AF AHEo|HCorbin and
Strauss, 1998: Service, 2009).

Glaser and Strauss(1967)°1 213} A& AAE 27 0|2 o]
& Glaser(1978), Corbin and Strauss(1998), Charmaz(2006)
2= A Q8f Al 71A] BFo2 URA =tk A RA,
Glaser(1978)2] 2A0|&2 AZFoof| 712319 AR, W
B =RE A=) UiFt et A, BEE FHE ES
UAsH: WHEC R, APHR| 4]0 ePAgH v} Apm =771
oAl AAt=Ee] Y] uiAlE a5t ot F ¥4, Corbin and
Strauss(1998)2] A 0|22 AAA TG 7|23, 7
dAos £48 AmolA MEE =&, A9 o=
g Ato]9] A e, 319 H2jctdE A3t T &
= 4, Aol A A APER| A 9] AR uiAl= E7Fs
shrfal B, AP AS) FiYE o= A A, ABPE
SRl APRAE SAIS] A% &4 =FE Flip-Flop
technique, Waving the red flag 5& HAIRI}, Al ¥4,
Charmaz(2006)8] 40|82 43743 gef 71238t =}
= 4 siAIgolA Ad A9 WHEsh, AmE FHAH O

E N3t e A2 EF, A= AN d7A
NU2 FoAEH Am2s AR} ozt 3 153 Yzt
£ 2102 BrH(0] 9%, 2014; Sebastian, 2019).

2 97c =9 Byojzte £4 @4 BRste] B
FEE v 29U =AY AZoA AEA wefstr] A
EAoA FHEQIT £ A0l gk 89F W& o
9] (& 2> Ztt.

Glaser(1978)9] W2 A WA, At247] ZgollA AAfet
AR A9 7S s viAEtRE AFEA o ARt A&
0] ofgrh= Ak, F WA, A= s F Bl 42 A
+ 54 29 53k e d7A] AFdA Aol 7igiE
ko] gltke AollA 2 AshA] gdotal W3l Charmaz
(2006)9] -2 A WA, 247 -G ofA AAEe] AT AF
249 Agog Q3 =Ql KA} AjZoA Hol= 2L
89L& F5317] ok A, 7 WA, A= Mg oA e
A AR A Y FREL BEENL 7SS 2y |
FE} FARE AAE 2| grhe FollA AdstA] gdvhal &
el gAct, uheka] AEArel AR 4 9] 2 e AU BAIE ¢
3l Corbin and Strauss(1998)2] ¥ &g A=staict,

2) Corbin and Strauss2| Z7{0|2

1 A= Corbin and Strauss(1998)2] W& et 427
g AS UHRARE 7oz EAESIH, 2ACIBA M= &
e A=9 Mde 3k WRslse, 7ig 749 128 4
Astar, WA WFEE =&H & 79 (coding)®le} =],
Corbin and Strauss(1998)¢] W EoA gL MYy
(open coding), %39 (axial coding), A=Y (selective

H 2. 2702 R0l it 4Y
Table 2. Description of grounded theory

Corbin and Charmaz
Glaser (1978) g auss(1098)  (2006)
. . Pragmatism
Eggﬁsfﬁuhrllgal Positivism and Constructivism
9 interpretivism
Induction and
. ; Inductionand  deduction,
Methodology Pure induction deduction subjectivity
interpretation
Datacoding 1. Substantive 12 iﬁ?a? 1. Initial
process 2 Theoretic 3. Selective 2 Focused
Allowance of Allowed under Actively
background Nealowsd Control allowed
Role of Maintain Interpret Orga\r;i%; tais
researcher newtrality actively participants

Source: Lee (2014); Sebastain (2019)
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coding)®] Al A= FAEct AR DAE AXEA 3"
ARE BRI, M2 AE7F +AE i) 2 SAE
E351= 2453 6 2 (constant comparative method)Z AF

2519 Corbin and Strauss, 1998; Service, 2009),

(1) 7H =S (Open Coding)

MNP A5 UE e wEe 8 A5 A= SoA A
A, A, BEAE & AR el A, 4 Fot
Hial o] & MFehs EoR Fie Bgolrt. Zideldt a7t
SRS sk Al 59 2973 B#doE, QIE R HeiAte
olof7]& & ¢l E4(line by line analysis)O.& DjA|H o=
wA8HAA, e &3k WS AR AyET fARHA
U 358 A, 8F, 4382 22 319 WS (subcatego-
ries) 2 7531, TRIZIA 2 AU 358 819 M5 (sub-
categories)-E- 44 ‘ﬁ%"-(categories)ﬁ e

(2) &28/(Axial Coding)

SAYL HF7H AE AuE= TAE W 54 @Al digt
2o WL W= ok, e @Y, HE 9F%E F
= 27% 9uglar, B2 YF7 B, ATAE o= o]0
] H3}sl= #ARS 2Ju]glt) Corbin and Strauss(1998)2- =
Y BHo A 20} BE FAHs B2 Y oS
AAsA, A E R EEE HE e WA dYFes
e, I wj2oe] oz EE

(3) MedH(Selective Coding)

Agagoldt o2& Tl AAIeh= Ao, oj29 Y
22 dgst =ElE AES L, HFEE B3, 23 S
g Ak Aot AdagoXE aga £39E 7
e =58 7Y, WF, 0|2 S XU A HFEE
Aol sttt #4l MFE o2 £ WL HHE ¢ xS
53] 4l olofof 3l tierRt Ay MRS S3sle] A
g A9Ysh= £428E 7HX L glojof vttt 4 WMSE wAs)
£ oA E olop7] aTolu =i A3t Z-2 o] AN
< 9lek,

3) 2rol=e 3t 24

AL A T FRHA BHS 47, Aol
574 A8 Al dhel A2 A2k sk 1E ATE
olc}. @AFS] PASo] WARE oA AL, ofmat 2l
& 08Pl AZBH=AE Aol Must Garte] BHH 3
RERER R R LR PR el P EER N
A% 4 Ut

B AT SEU AFSHE 654 o4 =0l 28 o

40 "REA, M58 HaS (2023)

AF UEIRE At 39 Y82 715381, AAE 23
U Q1o digt W7 S-S =381t} ol & vigoz
Y(open coding), %39 (axial coding), AEF Y (selective
coding)®] Axof| wp2} EA431HA] 3], HG2 o o]
ES =534 sigid R oMe AR AR E
91 24 (line by line analysis)& E3ll ¥ & ©91= 4381
Ma2 FE31%3L, 539 BHoM = A2E AE31e vl 2
AstaL, g 7] A we 29 wfjEchelof wet A8
At Adsg fojis dY [FEE =&)L, olop] &
o} tholol1HE B3l MFES T8I A= A2 A
& 3T FAlof o]FoiFal, f2& A=t =g w7
7 an W7t 4, F71HERA o]28 A ulsigict,

3. Importance—Performance Analysis
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Figure 1. Importance-Performance Diagram
Source: Martilla and James(1977, 78p)
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Figure 2. Coding paradigm
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Table 3. Variables of IPA survey

48z

Large variables

Hol: ZU|0|M SXX|7HX|
0|56tk= ol Halgt H=
Convenience: Extent of
moving conveniently from
origin to destination

QIFY: H8l Al 2IEI5HX| 24
S8 4 = A

Safety: Walkable state
without danger

8t g Y g 5ty E=
Sub variables Large variables Sub variables
- X
x| 4 el
No. of bench
XN BE 0| &S ZHof
Lat 5 =80| 0|R0{Kl= F= Wheelchair
Canopy status Supportability: Extent of -
help offered by auxiliary FRAt
tools Stroller
ARy pas -~
B e - HaRxRI
Bus stop utensil Walking aid tool
== AN AHEDA w2 2] Ael
Road inclination Bikeway status
I
Roadwi s w2 A
Road width =4
Pedestrian road status
Sz 28 8 HA
et AR o A el SR EEET B A
S3E 9 HoS =9 g?}agl 3_“:51? | Walking aids status
Obstacle on road Comfort: Satisfaction SA| 27t 52 |58
through surrounding Erl_‘ ‘:“-f Et.‘"- =
0|71 Qe environments while gl i
Pedestrian density walking o571 22| 5ig
X[ A Fitness tool status
Sign visibility A=S0| ofetA 22
SR Al Pet management by owner
Roadside parking OFS Alol| RAZIBI 34
[U—— Maintenance after severe weather
Car separation 2Host HE9)
Neat exterior of building
S Mo SBIHN ROl =
Yehietow fae gl ol Landscape
Aesthetics: Aesthetic o
ST A beauty of environment while A .
Brosk arear i walking Nature environment
=X St
ECH o ORMAL Green space
Cross-safety facility
QI HOANE HER 2
£ FZ AL Operation of elderly amenity
Speed reduction facili = S
i o ol Folsl| Bl EE
IS 7_H¢' Aiﬂ,_l—g—gj %@ﬂ-UTE-OﬂIE He Reflection of community meeting
No. of light pole Social participation: Jolo] Hiaaz A
B0l BalE xj2f XiZo|z Extent of social participation  mprovement of walking oneself

Car-separated vehicle point

by citizens

SEI2 X[ S Bot
Security at sidewalk

Fe20| LisistA JiM
Improvement of walking by youth

HN: S EX(7X|9| FH2o|
80[5 =

Accessibility: Ease of
access to the destination

CEEANE H2Y
Accessibility to neighborhood
facility

HQIE S sfolo] S0 w2}
=V YNSRI

tiEus d2d

Accessibility to transportation

Individual characteristic:
Element that depend on
individual characteristic

Hgeh= 2|0 o

Attraction of walking area

Balixto| el

Pedestrian health

Saxolo| 3

Walking with companion(s)
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2. Importance—Performance Analysis
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Table 4. Descriptive statistics of individual characteristics

B gIE  HIE
Division Freq. Ratio
A o Male 110 495%
Gender 0f Female 12 505%
60CH Sixties 201 90.5%
] 704 S i 19 8.6%
Age eventies 6%
80CH OJ& Over eighties 2 09%
047} Leisure 32 144%
=Q = Commute 77T 347%
SY=H 712 Health 98 4419
Main travel Ce Heal A
purpose 44l Shopping 13 59%
7 |Et Etc. 2 09%
&l walking 20 9.0%
X7+2 Owned car 33 149%
2 =
HA+BUE
ACH : =] P o,
EE:‘- Walking+Transportation B Bl
transportation Hallxpr |2 i
Walking+Owned car 40 207%
7|t Etc. 1 05%
10% 0j9t
s ; 28 126%
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(== =INED 10-20% 10-20 min 54 243%
’t?xféage walking 54 305 20-30 min 54 243%
per day 30-40& 30-40 min 33 149%
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sl &% mgt g
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AI_Ii‘“ KE!EI- AlE x|
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S OIS 126 50.6%
No disease

B o] g A7t A 10~2048-0] 24.3%, 20~30%-0] 24.3%,
404 o14F] 23.9%= eI, olo] 7|28to], SHAl ditke=7}
B3 B B0 ok w3t QAE F3l 53R o A}
o, 2 3ol Y7 =F oIS B3 AEE sh= A CE mfof
g},

A1 gk gt Aol SHA] 49.4%7F o] Slrkar
SHEolo] Avrio] Haapgola AgoR oS = A
o] WAE| Ut FH=+E 377} 18.9%, T 20.1%= w2 v &
< 28l di ks v, 3E] 3508 B oge
< Fe 1A Yrks APATE, FACIE JER AE &
A o2 ZHFet,
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2) 13 H3iX} |pA Zat

(1) Xi=zel A=l BA

IPA B4& A3 Aol 48 A 259 484 35S
{8t WIS W SR digh AFE 242 3P
FREY NEE giT HE F5Y A= B4 A A= A
4Cronbach’s alpha)= 0.6172 UERgTh YW 2 Cron-
bach’s alpha }©] 0.6 o[do'd W2 d@go] T Aoz &
ot wEba 2k&29] ARA A dat 24 229 AlgA]
A7 fle o2 YEpyt

(2) 1E 28Xt ZQ=-0EEL X|0| 2M

IPA RES B71 P59 Fa:9 UEHE] BHgd $4
o8 EA3H= wholtt, WA diis FE(HA, A, A
A 99 FRES} TEE Py 242 o33 2t

(& oA Fo% FahS AuEH Ay, HAAY, AH
A, Yol Fag aQloR I, FAFOE v
H FHA(4.31), #AF4.17), F9@.10), HJ9(4.10)> ¥
44 oo R 2 FAEE BT, AHv]HG.78), YA &
43(3.86), Ak3] Fod2 5/44(3.89), A Y4(3.98)0] 47 ol3}= A
AR F FALE BT}

BHH, WEE 0 Aol ZE FHo| 47 o5t W2 £EL
2 o 238 o3t ui¢ E9HE 912 Kolz] gsitt

5. 0257 8= 32 UEE 10| ttest 24 21}
Table 5. Results t-test analysis of large variables

W} 45 ses  waEc @Ml
Evaluation Importance Satisfaction Difference

Q
ol . 410 313 097 12.98 0.000
Convenience
N
Safety 431 338 093 13.93 0.000
S T
Accessibility 410 3556 054 860 0.000
PR
Supportability 398 44 054
b B
Sk 417 308 1.09 15.01 0.000
Hold
Reabatics 378 332 0.46 7.18 0.000
AfaIZ0
EY
PR 389 310 0.79 11.65 0.000
Social
participation
7ol £
Individual 386 34 045 6.74 0.000
characteristic
o7
Average 402 330 072

TFAA o2 H34(3.55), AEEG.44), 717 E4(3.41)0] 33
off Fubo] Z3t0] AtE o2 WEIHE o 2o] Fou, He
%8(3.13), FA4A(3.08), AFE] FF EA(3.101 3-H Z¥ES
2 WEdhe o) vl v YR

137} Bagghyol oigh HEre} SR =] ZjolE H|w3hH
M Ba FEL meldt = glek. (& 5)ollA AAE dEF T
E 7HE BF Fax7} vEE ulg) w7 et o] &
Faxo} HEL Ajol9] 2ozt 71 & FEL HHY(FAE
=417, WEHE=308)22 1,099 Ao|& Ry, HH(FR
E=4.10, H£E=3.13) 0.97, FAH(FLE=431, HFE
=3.38) 0.939] A2 Apo|7} ehyith, gHE Apo)7} AL g
2 71903 EA(F AT =23.86, TEE=3.41)°] 0.45, AvA(F
8%=378, Y5 =332)0] 0.469] o|& B 7|4l o]
AEoz AL zo2 et}

2o 2 (G 6ol Al 59 FRE-ISE ZIE A
2ot WA Fax EAFAE AnEY Johid obHAA
(4.46), BAHEE A3H4.41), 7}2F 7H44.36), Bt HejE
g AEYZ(4.35) T2 AlF FBo| 47 o9 2 FAES
B}, iR 35 EA4AToA QbHAol 2 FREE B
23} 7o) 17 B3R7} A Baabgol A FashA A
32t 912 wofel 4= gl

3HH, wEe EAZAToA = BaA; A7 AE(3.64), L
5 A2406.59), TRRGAE 246510 g2 HEEE B
o] A2 SN & WE2r} Yeptoul, AdA A
(2.46), AFE<] ofjtd #](2.83), AR @3H2.91), AF
FAF.95)e 0 oy, AT ARE AR FE v
& o] WA A

1PA; BePghgo] Al gEof fidt FRE-THEE 2jolE 2
A3l BY, BE AIE 5| dizte] FAH F+E(p0.05)0
A FoE-HER 7to] B Aozt F3igt Ao R el &
Ao ZE AR 20| Fawr} vkEro] vl A Ve
TFAR SR AR Ae(FRE=421, TFE=2.46)7} 1.75
2 71 & Rjolg Bo] B3 JjA Haddo] & ZAoE Y
WaL, olojA AREC] ofjgkd #E7t 1.57, HAEE #3ol
1.50¢] fol& Hgltt, ol 18 Bz} 3 F5-2 F235H
AR, AA 3 I dist wEErt Y2 Aoz 4
o] dagt g0z vepyrt,

gk, FgAleke] Hal(FRE =360, THE=3.38)2 0.22
7P W2 210l & B3, Z2ER A5 9¢0] 0.33, 270] 0.42,
g4 o] 0,46 0.2 Vel gliR BAdute} vz R 4]
A A% 59 7jA Fado] BA YERit,

(3) ==—0kEE P Z1}
O™ 33 (O 498 FRE-YET [PA BAATE oS3
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H6 MER = 295 DEEC Xj0| ttest 241 200l Table 6. Results t-test analysis of sub variables

Wt as 0% = T3 o] t P wtEs 8% = T3 #to| p
Evaluation Importance Satisfaction Difference Evaluation Importance Satisfaction Difference
T M =) — St
x| 74 3.56 3.16 0.41 515 0.000 E%}F’Lte{ eg 3.86 3.19 0.68 10.08 0.000
No. of bench Fitness tool status
O} &E 1T A
Jsaed 395 319 0.76 1026 0.000 ;E_IIJ ?}MJ 421 3.52 0.69 11.79 0.000
Canopy status Sign visibility
Sl =01 HOALY
T HES2Y
Accessibility to 397 3.51 045 7.22 0.000 : 390 3.30 0.60 8.68 0.000
: Operation of
oot elderly ameni
facility Y diteaRy
Faga=l TS Aol
O 2te| st R4
Pet management 440 283 1.57 18.00 0.000 MiSictanancaatte 432 3.10 122 16.89 0.000
by owner severe weather
=R} A mMaxbam
Ag_'—x.} Se ; 4721 246 1.75 19.77 0.000 S : 397 3.51 0.46 7.07 0.000
Roadside parking Bus stop utensil
B
Exrzel E'j%. 441 291 1.50 18.82 0.000 =2 3.83 341 042 7.15 0.000
Car separation Landscape
Zost e R
Neat exteior of 344 3.1 033 522 0.000 Nature 3.85 3.38 0.46 7.07 0.000
building environment
7 s
geTe 2A 424 350 075 1143 0000 2N 3Y 398 336 062 928 0000
Cross area mark Green space
= SR N | 2R Yz
Crosssafety facility 446 349 097 15.14 0.000 Pedestrian density 3.59 3.19 0.40 6.14 0.000
=n| 5|0
Al p
M EEEE
S&ix|o| of= 3.75 322 0.53 7.61 0000 : 3.88 3.08 0.80 11.70 0.000
. Reflection of
Attraction of area . :
community council
=l =
SERZ A ﬂf}: ﬂitaor
Speed reduction 414 3.38 0.76 1201 0.000 Selz:ur'rty Ia_t 432 344 0.89 13.25 0.000
Tacilay sidewalk
etz 7ol
ar xIE0) S 74
R fiau= 435 324 110 1669 00pp =¥ EEA 395 307 087 1328 0000
Car-seperated Improvement of
vehicle point walking oneself
HO =
e S 2
%ﬂﬁ . 418 3.19 098 1494 0000 = 3.82 294 0.88 1292 0.000
a aids Improvement of
status walking by youth
A S0
22|34 Y ST
Clean of resting 406 313 093 1347 0.000 viehidle flowirats 423 295 127 16.30 0.000
area
7128 he SRRt 712 Hef
No. of light pole 4.36 3.25 1.10 15.03 0.000 Pedestrian health 424 3.64 06 922 0000
MEHHER SHiRIeto] S8l
e AEf 4.08 3.03 1.05 1403 0.000 Walking with 3.60 3.38 022 339 0.001
Bikeway status companion(s)
etz 2| el hEnE 22d
pedestrian road 426 3.08 118 1767 0000 Accessibility to 422 359 062 998 0000
status transportation
S22 Ex} Bz 9 Hoig
Curb height 425 3.14 1.10 15.69 0.000 Obstacle o road 432 3.04 128 15.82 0.000
X[Z0| Cane 391 3.27 0.64 - - A Wheelchair 400 3.00 1.00 - -
L2 Road width 424 3.20 1.04 1480 0.000 RZA}Stroller 4.00 4.00 0.00 A =
E2H AN Byl 5x 7|1
P — 430 3.28 1.02 1413 0.000 Walking aid tool 400 3.50 0.50 - -
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Aol e
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=
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Figure 3. IPA results of large categorical variables
& 4 9 7 2ef §F
= Concentrate here 3.24 Keep up the good work
High 45 FRICEIR-E
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2| B0
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® Vehicle flow rate ®  Road width 2EXZ AL eoUEas B34y _
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Importance Cane e SEiHY Hx8)
: 0] jo] HM vty " ; : Stroller
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Figure 4. [PA results of sub-categorical variables
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