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Analysis of Neighborhood Environmental Characteristics Affecting Walking
Activity Time

- Focused on the Difference between Subjectively Measured- and Objectively Measured-
Neighborhood Environment -
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Abstract

This study examined the relationship between walking activity and neighborhood
environmental characteristics using the survey data including 500 residents in Seoul. Focusing
on the weekly walking time by walking purposes such as utilitarian walking and leisure
walking, this study focused on the different impacts of subjectively measured- and objectively
measured- neighborhood environments on walking activity time. The results indicated that
the total time of utilitarian walking has significant associations with personal characteristics,
residential duration, subjectively measured land use mix, and the number of bus stops. In
contrast, the total time of leisure walking is significantly associated with personal
characteristics such as health condition and the number of close neighbors and subjectively
measured neighborhood environments such as land use mix and access to a neighborhood
park. Notably, this study found that health condition and subjectively measured land use mix
variables are significant for both walking activities. Finally, this study suggested that both
subjectively measured- and objectively measured- neighborhood environments should be
considered for an analysis of the relationship between walking activity and neighborhood
environment.
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Table 1. Studies on the relationship between walking/physical activity and neighborhood environment

Study Study area Data Methodology Summary
. Preceding Analysis of relationship between walking
Pikora et al. ) ; i oo ;
- studies, Delphi study activity(transport ~ and  recreation)  and
(2003) . s : : .
Interview individual/social/physical environments
; : . Analysis of relationship between physical
Frank et al. |Atlanta, United L \ I i o
rank €t a Hae SRS SMARTRAQ |ne‘ar‘ regressm‘n activity and objectively measured walkability
(2005) States Logistic regression |.
index
Giles-Gorti et Analysis of relationship between public
al. Perth, Australia |Survey Logistic regression |open space accessibility and the level of
(2005) physical activity
Lee & Ahn |40 dongs, KNHNES Hierarchical linear |Analysis of relationships between walking
(2007) Seoul, Korea model time and land use/urban form
: Multl—lgvel linear Analysis of relationship between walking
Owen et al. |Adelaide, regression, 7 K
: IPAQ : . activity of adults and neighborhood
(2007) Australia Multi-level poisson L . .
. walkability controlling for self-selection
regression
Sugiyaia et il |United o ‘ Analysis of relationshi‘p betwggn walking
. Survey Logistic regression |({transport and recreation) activity of the
(2008) Kingdom .
65+ elderly and neighborhood open space
Lackey & 4 medium-sized Analysis of impacts of perceived or
Kaczynski cities, Ontario, |Survey Logistic regression |objective environmental factors affecting on
(2009) Canada walking in the public open space
. . . Analysis of relationship between walking
Lee et al. Seongnam city, Stepwise multiple L .
Survey ; activity(frequency and time) of the 65+
(2011) Korea regression ’ ;
elderly and physical environment
K ki & |Waterloo, : : ;
aczynsi a er‘oo " ; Analysis of relationship  between the
Mowen Ontario, Survey Logistic regression availability of parks and physical activit
(2011)  |Canada R ik y
Uichang-gu and Analysis of relationship  between the
Lee et al. Seongsan-gu, Surve Multivariate physical  activity, = neighborhood  park
(2013) Changwon, Y logistic regression |(>10,000m’), neighborhood physical
Korea environment
Koohsari et al. | Melbourne, ‘ ‘ Analysis of rfela‘tionship b(ajtween walking
. Survey Multiple regression |and the proximity to public open space,
(2013) Australia . .
built environment, and street network
Meester et al. |32 neighbor Multi-level Analysis of relafionship between
(2013) hoods Belgium BEPAS-Y ——- nelghborhood walkability —and  physical
activity
Analysis of walking activity patterns
Sung et al. Korea Living time |Multi-level tobit (utilitarian and leisure) by the individual,
(2015) use survey |model household, and time(weekdays and
weekends)
Uichang- d
el Multiple : ; : ;
Lee et al. Seongsan-gu, Surve rearession Analysis of relationships between walking
(2015) Changwon, L : " days, park use, and body mass index (BMI)
Path analysis
Korea
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Table 2. Survey contents

=8 Lhg
Division Content
Y sex, LtO| age, ZQ occupation, &8 education, 7}E& = no. of family
JholEN members, SEX 27 5 car ownership, 8 W 7t45 monthly household

Personal characteristics

income, 7{F7|7t residence duration, ZFX| EAIM A 7 23MO|EF additional
walking intention in pedestrian friendly neighborhood environment &

2z

Walking activity

1Y H3A== no. of walking days per week , St& Ha EIMA|ZF amount of
walking time per day, E8igtE &4 walking place S

2asy BEC
Satisfaction in
neighborhood
environment

[IERE H2|d convenience of public transportation, 2% Sl WX H2|
distance to job or school, 2324 walking environment, A7 MEEZ bike
lane, CHZ|HAE air quality, BIZ| QM safety from crime, A& noise, XtAHEHA
natural environment, HAZE| AEf neighborhood cleanliness, ZEIM=A| M T
convenience of neighborhood facilities, & Sl MHMZ M2 accessibility to park
or trail, SSXHSA|E U MUHSAE H2d accessibility to public or commercial

sports facilities &

2. BgligEo| et AEXAL Ayt 24 Mg 89%, ‘A8 38%, VIEFSQ 01K} 25%%
IR
AHAEET o/HEEs0 AEE 48R 2 O7IHAE St SHAK o7idE A& &7

HUE2 & 3t 4t 5T, Sohil Be 1

2R EE UEEN B TOI0ETY 459%%

a,
719 22 AuHo 108 ol AQE AR 1 d50l B2 HIES UEe 718 588 Q0]
™

Fo] Ew 1798CE RAEHAME LYHAS 10

, HE A3'(21.0%), O7ITEE] &8'(18.4%)

W= Q0% TiEN  Teex  Hillgd f49°83%), ‘SWA &

E FIZHY @47 514%, AIE olgo]  AWE1we TAm SEEOl =QUUh EEh o7tH

229%, ‘HHTA QoFyt ‘PERE0] A7 114%, WS s A48 B 2 ANZTE YT g

AR oS BES 29%E UERICE E5), ‘T O] 7h5%E 53] =0}, oIHAS st F4H
43}

EWE WY 4V 108 oo duwng  Sdow 29

HlElEls Q4 LR
LgOR oBEE
BHyge tiet gk 1

HYfo] TR AR 15

EIICE of71HRE 102 O

He Qflom ‘o7l
SO HIEE 36.7%,

rRlo) EoMe S0l 4 9

Ag =g "oyt ok UL IseE TRINYRISAIE 10.7%), @58
of %}@ AEZRAL Bute] 59 SRISAId 6.5%), SH E'(6.0%), E37]

i

392%% 7¥e WO} &2 HAgsg & 2K thslo] of
ORI REEA BHA 915%, ORI 85%E UER} FAKC Hlekd

b
8.9%= UEI, o/lRdlE@Es 98t &40 fF /o] He@ss SUAE + e 24ads &
7} £98 Wi TotEQlrh Tated ‘olzbde Wl IStk
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Table 3. Survey results

HEZAL Z3t

Survey content Obs.| Mean/%
Utilitari ing ti ;
il aﬂah average walking time 484 | 178.8(min)
walking per week
LeISl‘Jre average walking time 484 | 168.4(min)
walking per week
great accessibility to
] . 18 51.4%
‘ public transportation
Barrier factor F—
S using car 8 22.9%
to utilitarian neat walking
. Q,
walking environment 4 11.4%
more than  Miresome 4 11.4%
10 minutes [ack of free time 1 2.9%
sub total 35%) 100%
very satisfied 34 7.0%
Satisfaction satisfied 166 34.3%
t Iki fair 211 43.6%
il ‘Wa mgt not satisfied 61 12.6%
environmen very not satisfied 12 2.5%
sub total 484 100%
lack of leisure time 31 39.2%
tiresome 29 36.7%
Barrier factor
) Ia§k of placg for 7 8.9%
to leisure | leisure walking
walking nQn—preferer\ce for 7 8.9%
more than |leisure walking
10 minutes |safety issue 3 3.8%
etc 2 2.5%
sub total 79 100%
hfaalth promotion and 361 45.9%
diet
preference for walking | 165 21.0%
Mativatisn using leisure time 145 18.4%
of leisure good walking 65 8.3%
i environment )
walking - -
existence of walking 48 6.1%
fellow
etc 3 0.3%
sub total 787 100%
parks and trail 317 75.5%
corﬁrﬁerqal sports 5 10.7%
Place for | facilities
leisure school sport facilities 23 5.5%
walking neighborhood path 21 5.0%
public facilities 14 3.3%
sub total 420% 100%
Additional | yes 443 91.5%
walking no 41 8.5%
intention in
ped. friendly |sub total 434 100%
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Table 4. Variables and data source

Division

Variables

Description

Data source

Dependent variable

utilitarian walking time

utilitarian walking time per week{(min)

leisure walking time

leisure walking time per week(min)

Personal
characteristics

sex female=0, male=1
age respondent’s age
X under elementary school, middle school,
education :
high school, college, graduate school
. non-office job, office job, etc(student,
occupation

housewife, religious person, no job, etc)

monthly household income

<100, 100~200, 200~300, 300~400,
400~500, >500 (unit: 10,000 won)

car ownership

no=0, yes=1

health condition

strongly not healthy ~ strongly healthy
(1-5 scale)

Social
characteristics

no. of close neighbors

no. of close neighbors

trust on neighbors

strongly not trust ~ strongly trust(1-5 scale)

Housing
characteristics

housing type

single-family housing, multi-family housing,
apartment, etc

residence duration

residence duration(no. of month)

Subjectively
measured
neighborhood
environment

air quality

natural environment

safety from crime

strongly not satisfied ~ strongly satisfied
(1-5 scale)

land use mix

land use mix except residential use
very low ~ very high(1~10 scale)

convenience of
neighborhood facility

convenience of public
transportation

accessibility to park

strongly not satisfied ~ strongly satisfied
(1-5 scale)

Self-selection

additional walking intention
in pedestrian friendly
neighborhood environment

no=0, yes=1

Survey

Objectively
measured
neighborhood
environment

density total floor area in 250m buffer(m®) Property tax

land use mix land use mix entropy index(0~1)" ledger(2013)

no. of bus stop no. of bus stops in 250m buffer

no. of subway station no. of subway stations in 250m buffer Seoul

distance to bus stop shortest distance to nearest bus stop(m) open data
shortest distance to nearest subway plaza(2015)

distance to subway station

station(m)

distance to park

shortest distance to nearest park(m)

average road width

average road width in 250m buffer(m)

no. of intersections

no. of intersections in 250m buffer

New address
DB(2014)

14 |
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Table 5. Multiple regression analysis for utilitarian and leisure walking activity time

Utilitarian walking time

Leisure walking time

Variables Coef. t beta Coef. t beta
sex 0.156 0.85 0.049 0.117 0.53 0.026
age -0.001 -015 | -0.008 0.013 1.08 0.055
education 0.066 0.56 0.025 0.032 0.19 0.009
Demographic | occupation office job 0.043 0.21 0.013 0.070 0.27 0.016
characteristics | (non-office job) | etc 0.433 * 1.73 0.108 0.470 1.45 0.084
monthly household income -0.024 -041 | -0.021 0.130 153 0.081
car ownership 0.055 0.30 0.016 -0.150 -0.60 | -0.032
health condition 0.357 ** | 359 | 0181 0472 ¥+ | 3.75 0.172
Social no. of close neighbors 0.055 0.51 0.030 0441 *** 313 0.176
characteristics | trust on neighbors 0.027 023 0.013 -0.141 -0.85 | -0.047
housing type hmc:Jultsli_:;mlly -0.134 -056 | -0039 | -0393 128 | -0083
Weusing) |(singlesfamily 1o A ent 0.028 010 | 0009 | 0303 090 | -0.068
characteristics | housing)
etc -0.294 -0.69 | -0.040 -0.919 -1.52 | -0.090
residence duration 0.002 ** 2.34 0.109 0.000 0.09 0.005
air quality 0.011 0.12 0.006 0.216 155 0.088
natural environment 0.068 0.56 0.039 0.062 0.39 0.026
safety from crime 0117 0.95 0.060 0.100 0.62 0.037
Subjectively - jang use mix 0088~ | 202| 0108 0117~ | 204| 0104
measured - -
neighborhood ]f;’c?l‘i’fy”'ence of neighborhood | ;7 085 | 0054 | -0176 120 | -0.064
environment - -
convenience of public -0.039 039 | 0021 | -0143 102 | -0055
transportation
accessibility to park 0.089 0.83 0.053 0.232 * 173 0.100
additional walking intention
Self-selection |in pedestrian friendly -0.396 -1.16 | -0.069 -0.566 -142 | -0071
neighborhood environment
density 0.000 -0.29 | -0.015 0.000 0.95 0.046
land use mix -0.016 -0.03 | -0.002 0.250 040 0.021
L no. of bus stop -0.221 * -170 | -0.099 -0.210 -1.15 | -0.068
Objectively -
no. of subway station -0.322 -0.89 | -0.064 -0.238 -0.53 | -0.034
MERSES o ee tor'bus sfop 0173 162 | 0089 | -0048 031 | -0018
neighborhood - -
i S distance to subway station -0.090 -0.54 | -0.041 -0.180 -0.82 | -0.059
distance to park -0.001 -1.07 | -0.054 0.000 -0.32 | -0.015
average road width 0.081 0.29 0.020 0.228 0.63 0.041
no. of intersections 0.002 135 0.094 0.004 * 171 0114
constant 3.330 2.16 - 0.339 0.15 B
Number of obs 484 484
F(18, 465) 210 *** 4.23 **
R-squared 0.115 0177
Root MSE 1.549 2.076

*p<0.1, **p<0.05, ***p<0.01
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