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Structural Relationship between Neighborhood Environment, Daily
Walking Activity, and Subjective Health Status: Application of Path
Model

22E . 0|47

Park, Keundeok - Lee, Sugie

Abstract

This study focuses on the structural relationship between neighborhood environments,
daily walking activities, and subjective health status using the 2016 survey data in Seoul,
Korea. We utilized path model to examine the direct and indirect effects of neighborhood
environment on daily walking activities and subjective health status. The results indicate that
air quality satisfaction, subjectively measured mixed land use, the number of small retail
shops and public transportation systems are very important factors that are associated with
daily walking activities as well as subjective health status. In particular, air quality shows a
direct effect on daily walking time. It has also direct and indirect effects on subjective health
status. This finding indicates that air quality improvement should be a priority goal for
promoting walking activities and subjective health status. Furthermore, this study also
indicates that the neighborhood environmental factors have different effects on daily walking
frequency and daily walking time, respectively. Although neighborhood vitality and
neighborhood facilities have positive impacts on daily walking frequency, they are not
statistically significant on daily walking time. Overall, this study identifies the structural
relationship between neighborhood environments, daily walking activities, and subjective
health status and suggests policy implications to promote daily walking activities and
subjective health status.
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Figure 1. Respondent’s residential location
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TEERIVES]
H 1. 71224
Table 1. Descriptive analysis
B He d Std. .
Variables Description Mean dev. Min. | Max
=A™ HZ Subjectively measured
Subjective health health status of respondents(1~7) 450 12 10 70
OIANHBH B i ]
=20 o =
7Hol Daily walking Dally. walking days more than 10 41 55 0 70
b= frequency minutes / 1 week
209l QIAHBH A|7F Dail Iki i
=2 AL y walking time more than 10
Indivi- Daily walking time minutes / 1 day 56.0| 788 0] 360.0
dual M
and SexE O=female, 1=male 04 0.5 0 1.0
House- of 24
hold A_g: Age of respondents 443 102| 200| 640
factor IR YarE @ <7Imillion won @ 1~2m won
Monthly Household | & 2~3m won @ 3~4m won 55| 17/ 10| &0
income ® 4~5m won ® 5~6m won
@ 6~7m won over 7m won
o7 |etd BEe e e .
Air quality Re5|.dents .satlsfactlon of neighborhood 38 15 10 70
satisfaction air quality(1~7)
RISt otE e . :
Natural environ. Resident's satl;factlon of neighborhood 44 15 10 70
ESnib S| satisfaction natural environment(1~7)
X Moeysiy o= , o .
s1A WaOIkli_noeervi_‘ron Resident's satisfaction of neighborhood 45 14 10 70
Subyj. satig‘action ’ walking environment(1~7) ’ ’ ’ ’
T REA AR | e atisaction of neighborhood
Neighborhood e5|. er.l s satisfaction of neighborhoo 45 13 10 70
vitality vitality(1~7)
=&
= EX|0|g8 =3x Subjectively measured
=g ; ) _ 44| 14| 1 7.
RC?I Mixed land use land use mix of neighborhood(1~7) 0 0
N’hoI:)d 1&522lM=tA| 4= | The number of neighborhood type1
environ- Typel n'hood facilities within 500m buffer of 623.0 420.0 012856.0
ment facilities resident’s location
factor 2ZE 2| MEkA| 4 | The number of neighborhood type2
Type2 n’hood facilities within 500m buffer of 1261.0| 8788 3.0(5646.0
AP facilities resident’s location
=Y | YA The number of large commercial facilities
2-_% Large commercial (department store, complex) within 500m| 1277.0| 883.2 3.0(5664.0
Obj. facilities buffer of resident’s location
env.
HAERE7E -
Distance to Distance to nearest . 1322| 725 15| 6760
bus stop bus stop from resident’s location(m)
X|SHEAHZ| Distance to nearest
Distance to subway station from resident’s 613.2| 4034| 14435521
subway station location(m)
262 | "ZEA=, H53H 1= (2018)



OF =2 202 LEKIT Zﬂ?‘iﬂx—*‘% SHAES H 2 ZYEAST

HAslAS EHFdos HERCE Ossicly Ly Table 2. Model's goodness of fit

T QrkE= BS & 4 Qi) v j7|AS ©  Division | GFI | AGH | CFl_| NFI_|RMSEA
SHOZ HEQ 40HC} WU ZOFE LERL AF  Criteria | >0900| >0.800| ~1.00| >0.900 | <0.100
HOIZED} 87 HelEAAA Wesoli] 1E0ela  frequency| 0994 0924| 0996| 099 | 0.067
= ns model

A, 2B, UBYINAEO 7 7 alking

A Ao ZzEno) IElsiAe HqeuE ot x| time 09%| 0922| 099 | 099 | 0068

model

oRlon 71E Be X2 Ag =4l AYoIRIth
7V 7 HARSEETIRC) AdlsE "eE 1300] ey JAHES A ROk A +&
B Ao 7 o e e7enjEol oz vt /e SEAR. IEHEAsNormed  Fit
Wk AFAIZRE RSEeNe] Azl gg  [ndex NFD WRGRATE BeiolRoot Mean
610MEI2 LJERFT, 7K W Agle 35520]E]2 Square Error of Approximation, RMSEA) &= HZ&
LIERITH ZAzis oﬂ ol walo] Aghre Ape  To/lEE 56101 At kdds I+ Atk
fton =2 HAoIA ARge BEAE R4=ek At

S ooe @ 29 2k wd e Ae 2 BREM
(Goodness of Fit Index, GFD), =& FgA|+

(Adjusted Goodness of Fit Index, AGFI), H|uA AAHS HIE PO AZREA
SIX4=(Comparative Fit Index, CFD7} Qahdsl <7 3, &3 AT 240 7§01 B 7HHES0)A

QI2|5HE Bi(QI3EHE) QIR|eY B(RIAE ) Qzjety BB EE) QIR|2HE B (RIAEHE)
subj. var.artificial env.) subj. var(natural env.) subj. var.(artificial env.) subj. var.(natural env.)
Hsy otz oi7|gtg etz | | Ajelehy e s 2ysy Ee Cf7|8tg Q= || 2feishy OlE e
alking env.satisfactionfs, air quality satisfaction | [natural env. satisfaction) alking env.satisfaction(s air quality satisfaction Inatural env. satisfaction|
\ \
2\
=TT * H =% a2lske \
\ = \
neighborhood vitality s ‘ S neighborhood vitalty [, § %
\ ' % SEEN
‘b - 010 ¢ S 061*"
2 &5t d H ol 535 .036
E2o|g E8= . : 7 0g2r E2J0|18 E8 = N e Ogom
mixed land use \ ! S mixed land use N /
Y J o .160%** LI 3 162%
.054%% {024 -.014%,
g .093%Fx Y s g 1089=x, ‘\
23 e S e 2y %, %
obj. measured env. % - obj. measured env. N
A W A4
ISTEMINE L | 1gowp| UNBHUE | jgou | FEdes | (1STABSNG | ogppl AMBHAZ | ecn. | FUH ABLE
type 1 n'hood facilities _ - W |daily walking frequency] subj. health status. type 1 n'hood facilties _-®| daily walking time . subj. health status
7|
— —— 1.058" 4
25 AYBAL ] 2Z2AYEAL |7 o
type 2 n'hood facilities type 2 nhood facilities -1 120* ,/
R YA CHEA AL 045”’
large com. facilities large com. facilites
/ /
HagRAN2| | Aof g T BAY RNz / Hof w4 T
distance to bus stop [CER:EREYS) distance to bus stop ’r' (CEREERENS
control variables “eontrolvariables |
2[5tz (sex, age, income) 251272 # (sex, age, income)
£ &
distance to subway distance to subway

i

08 3 ANEY HIE DHEDI YYEY A BHQE) F2EN Al
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Figure 3. Path Model Results of daily walking frequency model (left) and daily walking time (right)

t statistical significance of control variables is reported in Table 3 and Table 4

% 0%

Journal of Korea Planning Association Vol53 No.7 (2018 | 263



23 . 0|37

H 3 UYEY ti: By F2EY Znt

Table 3. Path model result of daily walking frequency

¥z Hpsk=inl; e
T= B = Direct effect Indirect effect Total effect
Divisi Variabl Path
ision ariables at Std. Coef | CR | Std. Coef | CR | Std. Coef | CR
A walking freq. | -0.052*** -2.60 - -0.052*** | -2.60
Mol | sex
o subj. health | 0.052%* | 271 | -0006* | -237 | 0046* | 240
20l o walking freq. | -0.040** -1.97 - -0.040** -1.97
Individual | "9 subj. health | 0.003 013 | -0004* | -1.86 | -0.002 -0.09
7 UAE .
Household | 7F 825 walking freq. | -0.010 -0.47 - -0.010 047
factors Monthly
household .
il subj. health | 0.175%* | 910 | -0.001 047 | 0174 | 899
712t BEE | walking freq. | 0.010 0.39 - 0010 039
Air quality
satisfaction subj. health | 0.082** | 333 | 0001 039 | 0083 | 335
A UEE | yalking freq. | 0.024 0.87 - 0.024 0.87
=iy Natural environ.
E5 | satisfaction subj. health | 0.160*** | 647 | 0003 086 | 0.163*** | 653
RIX|=tA a5 =
TEC | 2¥EE BEE 1 iking freq. | 0.005 0.19 - 0.005 0.19
Subjectively | Walking environ. :
satisfaction subj. health - 0.001 0.19 0.001 0.19
measured ey
environment II\_IeE; ?b:)rhood walking freq. | 0.054 2.14 - 0.054 2.14
vitality subj. health - 0006* | 200 | 0006* | 200
EXlo|2sstz | walking freq. | 0.093** 422 - 0.093*** 422
Mixed land use | i ealth - 0010** | 340 | 0010 | 340
ﬁiiﬁiﬂg walking freq. | 0.169%* | 273 - 0169+ | 273
facilities subj. health - 0018* | 246 | 0018 | 246
?E;E_'?ﬁ%‘g'g walking freq. | 0.543 0.81 - 0.543 0.81
ype2 n'hoo
X | facilities subj. health - 0.059 080 | 0059 0.80
S8 | HB8YAE | walking freq. | -0.691 -1.04 - -0.691 -1.04
Objectively Large commercial
facilities subj. health - -0.075 -1.02 | -0075 -1.02
measured HAmEEA]
environment Dis?a;)c-g?o walking freq. | 0.029 1.46 - 0.029 1.46
bus stop subj. health - 0.003 141 0.003 141
ShA
AlotE7e] walking freq. | -0.044* | -2.11 - 0044% | 211
Distance to
subway station | subj. health - -0.005%* | -198 | -0005* | -198
L amed Y (&) subj. health | 0.109** | 571 - 0.109%* | 571
Daily walking frequency (day) )- - : - :

*p<0.1, *p<0.05, **p<0.01
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Table 4. Path model result of daily walking time

Rk s k=) san
T& B iz Direct effect Indirect effect Total effect
Divisi Variabl Path
vision ariables at Std. Coef | CR | Std. Coef | CR | Std. Coef | CR
My walking time | -0.084*** -4.2 - -0.084*** | -4.20
o=
7HO|_| Sex H *kk *k%k *%
I subj. health 0.051 2.65 -0.006 -2.66 0.046 2.37
20l oy walking time | 0.048** 2.38 - 0.048** 2.38
Individual | 9 subj. health | -0.005 -024 | 0003 | 19 | -0002 -0.08
IIE €AE o
Household | 7F 825 walking time | -0.071*** | -3.53 - -0.071%** | -353
factors Monthly
household .
income subj. health 0.180*** 9.27 | -0.005** -247 0.175%** 9.02
C712t8 HEE | walking time | 0.061** 230 - 0061 | 230
Air quality
satisfaction subj. health 0.080*** 3.22 0.004* 1.91 0.084*** 3.38
At BEE | walking time | 0017 0.61 - 0017 061
=iy Natural environ.
= satisfaction subj. health 0.162*** 6.54 0.001 0.60 0.163*** 6.57
RIX|=tA a5 =
S | 2dE URE | iing time | 0036 136 - 0.036 136
Subjectively | Walking environ. .
satisfaction subj. health - 0.002 1.26 0.002 1.26
measured gy
. =t walking time | -0.014 -0.55 - -0.014 -0.55
environment | Nejghborhood 9
vitality subj. health - -0.001 -0.54 -0.001 -0.54
EXjojg=gtr | walking time | 0.089*** 4.05 - 0.089*** | 4.05
Mixed land use | o 1 health - 0006+ | 262 | 0006** | 262
BEUMENY | e
t 0.082 1.32 - 0.082 1.32
Typel n’hood Welking Ame
facilities subj. health - 0.005 1.24 0.005 1.24
2ETRYLEMNLE | aiking time | 1.058 159 - 1.058 159
Type2 n’hood
RLEES! facilities subj. health - 0.070 1.44 0.070 1.44
88 | HBEYAE | alking time | -1.120% -1.69 - 11205 | -1.69
Objectively Large commercial )
facilities subj. health - -0.074 -1.52 | -0.074 -1.52
measured HAREEA
environment Dis?a;)c-gct)o walking time | -0.046** -2.32 - -0.046** -2.32
bus stop subj. health - -0.003* -1.92 | -0.003* -1.92
SHA
AlspE1e| walking time | -0.013 061 ; 0013 | -061
Distance to
subway station | subj. health - -0.001 -0.60 | -0.001 -0.60
QAP A[7F (B .
Daily walking 1z { hiny | subj. health | 0066+ | 344 - 0.066*+ | 344

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