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Abstract

The purpose of this study was to identify the unfavorable environmental conditions that impede the walkability of the
elderly in their neighborhoods and to investigate the relationship between the effects of those environmental conditions
and the stress experienced by the elderly during their outdoor walks. The results of an empirical analysis we performed,
confirmed that the stress experienced by the elderly when they walk outdoors decrease as the status of their health
and their ability to perform daily activities improve. Vehicle parking and stopping on or near pedestrian crossings, road
width at the crossings, and the pedestrian signal timing at the crossings also affect the outdoor walking mobility of
the elderly and the stress they experience during their walks outside. Moreover, the better the walking accessibility of
parks and community facilities, the less psychological challenges that the elderly will face during their walks outside; the
outdoor stress of the elderly is found to reduce with their engagement in social activities and when the relationships they
maintain with their neighbors become positive. Based on the results of the empirical analysis, a proposal is presented to
create a neighbarhood walking environment that can reduce the stress experienced by the elderly walking in their local
neighborhoods and improve their outdoor walking mobility.
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Figure 1. Research site selection criteria and procedures

Source: https://data.seoul.go kr/dataVisual/seoul/seoulLivingPopulation.do
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Figure 2. Research sites. 1st line is the slope of the site, 2nd line is the park and community facilities of the site, 3rd line is the

living area setting range of the site
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ga1lo] ofd Aol & Hol=AE ol art Ar.

ST ABE A WY 2 Figure k2o, ) A
AT HE, 2) &7} FGI(Focus Group Interview) A3, 3)
AE7FFGI 23 iHgE 5% HFHS =2 5o 394 e
AR ngAe] ojF AEH A FFAL FHS A TS AA
3t

A A, SHZEL AHAE A% 2y A R A AP
T, 7Iol=2R]] 59 7% HES o] 35 =&6i, 4l
2 FHE 93 F23HE T3 SHIGH FH Mol 7ksd
H91e] S £ E2H 52 IS 9 2y
A5 BA 5L FA o= QRS It el 7705
7|0 1 o] 7B AAsL, 1 ofske] A= aFAe
542 123 A 352 Sade AX S8EES A
AH(Table 1) ).

WA, 7231 14 SHYES B2 2 T 24
< 2 1099 A7 R FGIE A1sian, Bk
Bt R AT ol Ue EAAY/ EALA)/EA R/ 2
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S Earlier studies about

= Age-friendly city, neighborhood,
ian environmental factors
= Humanities and social studies for the
elderly’s mobility and wellbeing

J—

Literature

review

STEP2
Focus Group

Interview
professionals

Professionals
with high level of expertise in Urban
or/and architectural study

(20years+ of experience)

L/

STEP3

Derivation Results review & Final Analysis

of final
variables

= Literature review
 Focus Group Interview

Figure 3. Variable derivation process

S )

7 ok B 9 57189 AR R Qg Rkl W
d F5 digt oS BHstact.

Al WA, FGIIA AAE F7F3E3 oo W7ol 2ast &
5, Aol Bagt g0 gzt AE7E F8 A4S vhgsied
HAF ZAPES =30 H(Figure 9 =), HIEYE A2A4
I B8 o Ao ARUEAAL 5 Sl B
7He HFAET FH0= 99 AEE L Al ik oA
2 HHgsle] SHRES ARSI M3 =& 2 30
Ao IS AR s, Al AP I (Figure 43
2o,

3. Azrdn EAHs W 24 8E

& A FAR HPgAol dizt Y] o 4E ot

Table 1. Components of neighborhood pedestrian environment in previous studies

Policy Prior research Guideline
Variables Frequency
ABCDEFGHTIJKLMN

Width of pedestrian space (width of car/pedestrian mixed-useroad) © e ® o o e e o o o 0 0 14 O
Obstruction by illegal parking O - @ ® @ @ @ @ ® - - @ o o |1 O
Even surface of walkways - - - - ®e @ ® ® ® ® ® @ e e 10 ©
Slope & vertical transfer facilities that deteriorates accessibility ©C - ® o @ - © @ ® 0 0 0 0 o 12 O
g it ceeeeeee-es o
Streetscape quality/noise and odor/light pollution - - - - ®e ® ® ® - - - - - - 4 x
Location and readability of guide signs e - - - o @ ® - 0o ¢ - e ® @ 0 O
Duration of pedestrian crossing signal e e ® - - - - - @ - 0o e -9 7 O
Traffic island safety o - - - ® - - - ® - e ® - ® § ©
Crosswalk accessibility & convenience 0O - ® @ ® - - - ® - ® ® - 8 O
Appropriateness of overpass/Underpass slope and installation T T
standards

Walk-accessibility to park e o o0 - ® 00 - - - - - - 7 ©
Gateway safety of park e - - - - - - - e e - e - ® 5 ©
Walk-accessibility to community facility and satisfaction level - ® e o ® - & & - - - - - - § ©
Bus stop/subway location and installation dimensions - o e @ - - - - ® - e e - 7 ©
Other facilities (public transportation information guidance system) - ® - - - - - - ® - @ ® - ® 5 x
bicycle road type and length c e - - - - - - ® - - e ® ® [ x
Population density/Housing density T I T R x
Road density and intersection density - - & ® - - - - - - - - - - 72 x
Mixed land use - - - @ - - - @ - - - = - - ] x
Block and lot size ZEEE B SRR T = T B

Policy cases A: NYC(2017), Age-friendly NYC, O: NYC DOT(2020), Street Design Manual, B: City of Ottawa(2023), Older Adult Action Plan 2020-2022
Prior research C: Park, S.H. et al.(2008), D: Lee, K.H. and Ahn, K.H.(2008), E: Oh, S.H. and Namgung, J.H.(2011), F: Kim, S.N. and Lee, S.M.(2016), G: Park H.S.

et al.(2017), H: Lee, S.M. and Lee, M.H.(2022a)

Guideline I: City of Toronto(2021), J: Safety Codes Council(2017), K: US Department of Justice Civil Right Division(2010), L: Department for Trans-
port(2021), M: Building Department(2021), N: Seoul Universal Design Center(2021)

# Whether variables are reflected ©@: Reflected elements, ©: Less than half or elements that need to be reflected, x: Non-reflected element
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Section variable
Width of pedestrian space
Pedestrian ~ Obstruction by illegal parking, pullover or street objects
space
Even surface of walkways
Slope & vertical transfer facilities that deteriorates accessibility
_ 5"'*! Accessibility/arrangement of resting facilities
facilities
— Location and readability of guide
Duration of pedestrian crossing signal signs
‘Crossing .
facilities  Traffic island safety
Crosswalk accessibility & convenience
) Walk-accessibility to park
Park
Gateway safety of park
‘Community  Walk-accessibility to community facility and satisfaction level
Transportation  Bus stop/subway location and installation dimensions

— Need to add items on use and access lo community facilities
« Existing variable for network connectivity are limited, so additions are needed
— Need to measure the strength of walking disconnection

(the number of crosswalks used when moving to the destination)

— Move to parks and community sectors, heed ta include public toilets

= Need to add details to crosswalk accessibility and convenience

— When moving to the destination, it is necessary to add information on the
breaking strength of walking

1st selection variable: Literature Review 2nd selection variable: Analysis variable reset

variable Section

Width of pedestrian space (Width of car/pedestrian mixed-use road)

Obstruction by illegal parking, pullover or street objects

Even surface of walkways Pedestrian

Stope-Everticaltransler faclities thal delerioralosaccessibilily APACE

Accessibility/arrangement of resting facilities (shetter, Night safaty facility, sign)

Location and reacabiity of Gt de Sighs

Duration of pedestrian crossing signal s
Pedestrian

Frattiz island =afety

Crosswalk accessibility & convenience

Walk-accessibility to park

Park gateway safety and night use safety .P‘r"' and
Community

Walk=-accessibility to community facility and satisfaction level 'hl:ility

¥ Redundant meaning variables(excluded)

» Bus stop/subway location and installation standards
=+ Mot a built environment factor related to pedestrian walking in residential areas

¥ Variables that need to be reset as common variables

« Need to subdivide walking space area into walking/resting area
» Signs Guide signs need to be integrated with variable with similar meanings
—+ Set including the convenience of using rest facilities

* The need for sector consolidation of parks and community facilities

Figure 4. Measurement variable selection process (Focus Group Interview)

ofstaL, a1gAte] oj& AEH A FFE n|R e 890E T3}
Yol A E443}7] SJa] AERANE A8Psigict AERAR= 9A
ARG AR E AAE BT 9L AT E220%, 5%
T HE2F, A% Ul AFsh= 654 o FALE iAoz 3}
Aoty Al QT oA 2 Al wAL 2 SAER] @A
AE I71E sty AT AERAR= AR 934,
FUA, ARAE sl §Ja) A" 2AMEES S 2133t
gon, AERAN=20229 119 26%FH 20224 12¥ 62714
F 159 B¢ APglon, FU4E A FYL 7lEeR =
ALE A8EA Y HERAL BE 25 YL SSREFEHS
53l FE3oH, 1~579] YAE Hxg FAE 0| gtk AL
HPHL Ao ol WA e 2 Asin, AA| A2 S}
200% 5 S-A5S 20055 SR B4 g g5 &
YRGS IATE 71222 ¥ 500mE A A FAHE
ARstgen, ol 7|E AgaTolA = AFEY 7128
T Wt B3E-E 1Egh Zojch&EY - 0]4=7], 2017).
FL5ARRA FAA] BYeA ] didt ‘& AEYAE HER
Apel|A] ZpAle] AFSBLAL Q)= TS W) B3 o5 digh
Ale)F AEH A0 i3] 1~57 =2 SHS Yol HEx

108 "=EAE, MssH M45 (2023)

AR HE2 " FHo &7o] Hof tu7] skl =HEA
& Al W= 2EFATF I4Y7? 0|, "o TFA] YR
B “of->- 27k 53 =2 A SHES F Y
EAov 23R8 | H3FA | it F1E I5E 52 4
EXAM A0S E43%th AERAF 52 v]AlA ¥el o]
ko] A 9 Q17 B tiFt BEE 23S Esh Yot
({Table 2) &%), 755 ¥ae= FAA) 288737 AU Ay
a7 4 B Tlo|ERl AES F3A AT AR §4%
AAH B4, Fe3 BT A28 B4 84F o] A
Epiles

AT A& AL 918 B4oll= STATA 18.02 #8313,
E3 BE S B8] 7|24 Agsilen, oE
A4 A5E T8 M VIF 7471 5 olsll (B A4 2
AT AL VIFZE4.342 7H 28 Ao FR)E BRIs)
ok, B4 S 50 9E 2B AT} 1~58 ¢AF
ZE HEQl AL o] £AY 2A)2F 3HEF(Ordered
Logistic Regression Model) 283}t
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Table 2. Explanation of variables and description
Variables

Outing stress

Description

Evaluating outing stress in neighborhood

Demographic characteristics

Gender, Age, Occupation status, Private car, Dwelling type

Physical performance in daily activities

Physical ability level in daily life activities

Physical status Arthritis

Whether or not having joint disease such as arthritis

Experience of falls

Whether or not having fall experience

Behavioral status Outdoor activity time

Average daily outdoor activity time

Social relationship  Relationship with neighbors

Number of visitable friends/close neighbors in the neighborhood

Width of pedestrian space
(width of car/pedestrian mixed-use road)

Whether a safe pedestrian space is secured from collisions by
vehicles on car-pedestrian mixed-use roads

Evaluate the level of discomfort caused by illegal parking and

Pedestrian Obstruction by illegal parking and facilities facilities during walking
space . -
Even surface of walkways Evaluate whether the road surface is even (smooth) and non-slip
Accessibility/arrangement of resting Satisfaction evaluation of rest facilities located on the way to
facilities destination
Buit . Duration of pedestrian crossing signal Evaluate whether the crossing signal time is sufficient for walkers
ENVINON"  pedestrian i i i
ment  network  (crosswalk accessibili ty & convenience Evaluate crosswalk accessibility/usability on frequent using travel
routes
Walk-accessibility to park Evaluate whether parks and plazas are accessible on foot
Park and Safety approach to park (whether accessible by foot or not, and
community Park gateway safety and night use safety safety facilities evaluation) and night use safety (streetlights and
iy CCTV)
facilities

Walk-accessibility to community facility
and satisfaction level

Comprehensive satisfaction evaluation on accessibility and
usability of community facilities

V. 2524
1.8 HE W 7188 BY

A AR HE FYUSH &A% 2A2H FFARES &
Aolge. & AEHAE FHUSE oL, IR NESH
(A3 FA A B4, 2738 54, AEigE 543 AR A
237 a2yt RYPYEYI, FU W AFUHAE)ZL
AFPAA FEFE vjA= 2Qdo] FAAAE AFHeE £4
Stict gate] ofs AR A FRFEagl Ao AMSE W
% 8oF §AA= (Table 3)3+ 2Tt

oo s Ags 7H S = Qe 278 F4sks] 93
ol& AEY A BAHSE JFRo] it &AF 2A2H 3
FEAE AYsy] Aol B4 7he] AadA 9 g4
TAE Felstaat ARuARA S ARG SHHs A
o) A Uehd B9 FARPHS0,7563)2F A AfAIAE
$2(0.6818)= ATAS7H 0.7 oo 2 R AW A=A
o] FRlE|o, = W= 7h BatghE Asto] she Miss &
SRt £4Z 7H & ABTAIE Hol= FEYE oA
A3 EHEAA 2 H2ANA L (Obstruction by illegal

parking and Facilities) ¥4 7t9] AF#H4g0] 0.6658% 2}R1=]
o], S 719 A7 0.7 oo R 22 A48 2t
+ Bt gl 2SI EAWARI9(Variance Infla-
tion Factor, VIF)2] |HgEE 4,34(EY 32 9 HIAA
AE BF 5Eo Zof thF g S fste e flglen,
1/VIFS] F5g2 0.2312 25 (.1 oMo Wi 2t o534l
Ao EAl= WAsHA e AL EIsiolt vpAgte g o&
AEH A0 WA UL ERIGtLA AlFE E4E AJ85%
. 23}, o}F AE#H29] Cronbach’s ai= 0.8562%
ERstTt,

B

i

2, E AEA FERQ BN

nate] o AEH 20| FHE M)A 89U AT 2
 (Table 93 2}, BE 59| F&5U50] s 3| AA+2]
ol ok HRA 7S A5 2, e AuHs 93
A 718 EEHA ok AoR FAH At (chi*=67.55,
df=54, p=0.102).

A2 AIEH B4 e B, $AGY dt 92 A
29| o] tf=A Yeht=t, HGRoRE ] AFshe 17
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Table 3. Variables and descriptive statistics (N=200) (dependent variable: outing stress)

e : Descriptive : : e
Division Variables statistics Ratio(%) Variable description
Female (=0) 153 76.50
Gender Respondent's gender
Male (=1) 47 23.50
Occupation No (=0) 153 76.50 Respondent's participation in
status Yes (=1) A7 23,50 economical activities
Individual and :
social Over than 64 and under 75 53 26.50
characteristics Age? T 6 23.00 Classification of respondents by
age group
80 and over 101 50.50
; Non-apartment (=0 131 65.50
Dwelling g 0 Respondent's residence type
type Apartment (=1) 69 3450
Physical status £ No (=0) 9 39.50 Respondent's joint disease such as
Arthritis Ao
(health) Yes (:1) 121 60.50 arthritis
Dunchon-dong (A) 50 25.00
. ) Myeongil-dong (B) 50 25.00 o )
Group by site  Sites Classification of survey sites
Myeonmok-dong (C) 60 30.00
Sangbong-dong (D) 40 20.00
Division Variables Mean SD Min Max
Dependent variable Outing stress 1.45 1.27 0.00 5.00

Physical performance in daily activities

3.09

1.14

1.00

5.00

Physical (health) status and

Behavioral characteristics Fear of falling

204 0.92 1.00 4.00

Outdoor activity time (daily average)

3.07 1.75 0.00 5.00

Neighborhood social : A :
relationship Relationship with neighbors 391 1.48 0.00 1.00
Width of pedestrian space (included pedestrian mixed-use road) 3.36 1.03 1.00 5.00
Pedestrian Obstruction by illegal parking and facilities 329 1.13 1.00 5.00
space Even (safe) surface of walkways 342 1.16 1.00 5.00
Accessibility and arrangement of resting facilities 374 0.83 2.00 5.00
Built : : e
environment  Pedestrian Duration of pedestrian crossing signal 3.65 0.81 1.00 5.00
network  Grosswalk accessibility and convenience 3.49 1.05 1.00 5.00
Park and Walk-accessibility to park 3.61 0.98 1.00 5.00
community Park gateway safety and night use safety 3.65 1.05 1.00 5.00
facilities

Cornmunity facility accessibility and satisfaction level 3.66 1.00 1.00 5.00

Ao 9)& AEH AT} o Eo] A= AR 47,3%
Athe 2 It dutE o olFA Aoke wh= Bz}
7} A Y oftEo] AF8= B4 UiFtol o]8-o] 7Fs3t w4
Ax} FFAAo] 2AJE0] 9o} 3 T EA Vel
EX 72 9] AZAEe] 9lo] AR EXof wE o]z} el

= Ao 2 SoIEIHo] 4T, 2022). U &£ A7 Aol A
© AgaTet g v@holutEe| AFsi: 1At oE &
Eda7} Zadhe tha Aolgt Ziks ERIET ol Al
AR W ARl R0 FAZ] B4 o] 2 o3 4= 9=
g, UE2 ofmtE9] 7 o3t HeA o] A =0 9lA] ¢

110 "2EA=, ®ssd ®45 (2023)

i, 23] FFAEE o 83l7] HslAle © W AZE olFH
oF 3k EHY GEo R 4T 4= o

A7 9 e B4 AE B, DPA0] Y EF -
Y 5ol T TA woHdSF S AEHLE 28.7% Hadhe
2A& Bs=, ol 20F Al A, A4 9 2F, FEY)
o} £73}7], o]%g 7] T 2L 9 E52 Y5k
gl 2o o2& =7]A] Y=thd AR BFS sHsA, 9
2l digh dEj3 FEE Asid o QU] migeld. 53] Al
53 oo At HH 54 A8 Ed, JUAgd
ol HetsHAl e o= U= AU ol 57} AR
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Table 4. Analysis result of factors affecting outing stress of the elderly

Parameter Coef. Odds. S.E. z P >|z|
Gender (Female=0, Male=T) 0486 1.626 0580 1.36 0.173
Occupation status 0.018 1.018 0378 005 0.961
Individual and social Age (ref=0ver than 64 and under 75 (A))
characteristics Age Over than 74 and under 80 (B) 0413 1511 0675 092 0.355
80 and over (C) 0622 1863 0834 1.39 0.164
Dwelling type (Non-apartment=0, Apartment=1) 0640 0527 0173 -195 0.052*
Physical (health) Arthritis (ref No=0) -0320 0726 0263 -0.88 0.376
status and Behavioral Physical performance in daily activities -0339 0713 0113 -215  0.032%
SRS Fear of falling 0242 1274 0278 111 0267
Social activity and Outdoor activity time (daily average) 0300 1350 0166 244 0.015%
relationship Relationship with neighbors 0292 0747 0106 206  0.04*
Width of pedestrian space(included pedestrian mixed- 0557 1745 0377 258 0.07%
use road)
Pedestrian  QObstruction by illegal parking and Facilities 0706 0494 0130 -268 0.007%*
Ea Even(safe) surface of walkways 0124 1132 0257 055 0.584
Built Accessibility and arrangement of resting facilities -0322 0725 0135 -1.73 0.083*
environment pedestrian  Puration of pedestrian crossing signal 0462 0630 0143 -204 0041
network Crosswalk accessibility and convenience 0261 1299 0271 125 0.211
Park and Walk-accessibility to park -0515 0597 0122 -253 0.012*
community Park gateway safety and night use safety -0.223 0800 0172 -1.04 0.299
ey Community facility accessibility and satisfaction level ~ -0.674 0509 0132 -261  0.009**
Sites (ref=Dunchon-dong (A))
o ) . Myeongil-dong (B) 1216 3374 2072 198  0.048*
Characteristics of sites Sites
Myeonmok-dong (C) 0812 2252 1280 143 0.153
Sangbong-dong (D) 1606 4507 2770 245 0.014*
feutl -8.528 -8528 1.969
feut2 -6.807 -6897 1.941
/eut3 -5239 -5239 1909
fcutd -2.867 -2.867 1.868
/cuth -1.436 -1.436 1874

Number of observations=200, LR Chi*=152.37, Pro >Chi-Sq=0.0000,
Log likelihood=-233.2892, Pseudo R2=0.2462

k00,01, #p<0.05, *p<0.10.

& £EHA7}74.7% S718R= Z& ERUsIAEH), ok AlE
2 A9t B0l Ak A et WSk dZ2=of %
& HoETh P AREFe] 92 UL 7IseR 0
A, BAE, AFUEAD SollM 2] A47 BEe] Al
A FEvhe AYATES2-ASHE, 2016)9] A=
YAJBh= F-2oltt, ERE o EF Al7ho| ¥ BA SR
9l& 2EH2AE 13548 S7Ishe AL Bstg=H), ol 9%
LEolu HHA7A| o F Al BHske &2t @7 8jlo] @
of Az} Fegio] #old 4 7] 2ot RAe B

3} 23 2.0 A0 Y4 Helth 844 4212 s Y
©7} 37187 o] Sl et el Sk 20 o
s 4= let.

AZ7 BA F A WA, B Fel Ui A e R
W, BYF2He] Fo| Wrku Ak B9 o4& AEd2A7} 1,74
u) S7bshe 2o Ushith, B a7e) gaA] thiite] %7
A9 0% BA} Belg Bt oh, cfFEo] Mgt Baxrt
W Agele wAEgERE 245o0] glo] YutHoz =g
Y 2P BT 5 Gl BESK: ojdo] ] el A
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&3 ol f =2 FAX QoA BPo] 7Hsdt FZHY Fo] Yrke A
2 HA}2 8w 29| Fo| Yrh= A& 9ulsl= Aoz olFjd 4=
et ol HiF S EdE Wi, FAX oA =& Zab 3}
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317 Yehti=dl(e]4T, 2022; o]4Rl-o|EE, 2022b), A&t
44 aQlog QlF) HE3 RIS A AEH AV} S8}
£ 20 AT 4= gl olejat WA B A 2 AL
L& Aehs AVHER A7 B3 F7he] thdo] At Q4%
42 Q& AEF AL 29 6% A= AR UEhtEY), o]
He& eyl Lol i o) o2 o £uate] A Yol & 1
YRpoA B TR 5-o& Q8| e = e YR ERE
FENECIBS, 2012)2 A2 H FHo = 24838 4 37| o
2olt}, 53] tiito] HAEEERR 2AHE AF FAAY
oA FA2} 2Fo] WEE Alofzto] FRER] gAY, A
9] =AYl F7P8taL, Ao 5 Fito| AFEHA Y=
AIEC] LAl EeR ofsjd 4= Qi) o) AlAIEE
Aloko] = A= HaYsly| Hejsta kgt 7paet 37k
AZ3He, PS4t o= o) tE ARG 7
3HA Uehdths AT AR(tas 9, 2017; oj&d o3
£, 2022b)9H= YASh= F2oldt, o] Qo AlA|7]150] A8}
o 1A A B3 5 4 = Ue FARA | H-sH 249E9
Ao FAAE AAgol dish HFET) g B 2oHd4E 9
AEHAE 27.5% AR ZE ERIEL, ol E3A7}
A os g, SFt7o] A2l agAte] AAF a%1e
Z 8] FAAAEY 5 331 FEo| Has Welishs Folla
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Mocénik et al., 2022; 4%, 2022)9F YA|sh= FEeolc},

A28 B4 3 F AR, B3 YEY A it 84 Hx
£ 29, Bz} s Azt it RSt o 9| oA
SE 1371o] o1& AEH AT 37% Ak Ao YERTH
o= B3 olFAlo] Rol B 7hs A7t A, RP&rrt =
A ngAjofA glo] Zoj7t 71 PR == BA |71 $-3]5}T
2He 7 2] T 3iar 42 AJA R QIA|glth= A dH(0]4H- o]
BE, 2022b)2te GRA|Eh= Ftoltt,

A28 B4 3 A HAZ, 39 2 ARYEA A st &
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112 3704, ®iss® M43 (2023)

8ha, Hajo] gt &=} & 1AL Z¢- FHol FH
o] ARYEAAS WEshe BI=7l &1, 7P W2 ARME 2
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