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The Correlates of Neighborhood-based Physical Environment on Park Use,
Physical Activity, and Health

- Focused on Uichang and Seongsan in Changwon City -
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Abstract

The purpose of this study is to analyze the influences of neighborhood-based physical
environment and to explore the statistical relevance on park use, physical activity, and health.
The study used survey data for 429 citizens from urban area in Changwon. The 17 indicators
was developed from GIS analysis and field survey for physical environmental
variables.According to the results, percentage of sidewalk, number of park and park exit,
density of crosswalk, and percentage of park were positively correlated and network and
airline distance to park and density of public transit were negatively correlated with the odds
of park use. On the other hand, physical activity was positively associated with number of
park exit and health was negatively associated with percentage of residential area and
multi-family house, and density of public transit. In terms of path analysis, park use had a
positively direct effect on physical activity and physical activity had a negatively direct effect
on health. Meanwhile, park use was not significant with health in direct effect, but park use
had a negatively indirect effect on health.
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a) The extent of study parks

b) The range of neighborhood unit

Figure 3. The spatial extent for analysis
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Table 1. The Items of Questionnaire

Item Contents Measurement
General gender‘, il jOb" hoysing categorical
tems type, residence period, income
address open type
Physical| days of walking per week, continuous
activity | days of exercise per week (Likert)
level park user/non-user open type
self-reported health status, continuous
Health stress level (Likert)
level disease, smoking categorical
height, weight open type
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Figure 4. The location of respondents
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Table 2. The measurement/method of physical environmental variables

Variable(unit) Measurement/Method Unit

residential area

total area of neighborhood unit x10d %
area of sigle- family house

total area of neighborhood unit
area of plti- family house

total area of neighborhood unit

Percentage of residential area

x 100 %

Percentage of single-family house

Percentage of multi-family house %100 %

commercial area
X1 9
total area of neighborhood unit 0 i

Land use Percentage of commercial area

industrial area
x1 9
total area of neighborhood unit 00 %
developed area o
total area of neighborhood unit
road area %

Percentage of industrial area

Percentage of developed area 100 %

Percentage of road total area of neighborhood unit *100
Percentage of sidewalk HENAIR OTER 54 %
road area
Street . number of crosswalk 5
environment DenSIty of crosswalk total area of neighborhood unit ea/in
) . . number of intersection 2
DenSIty of intersection total area of neighborhood unit ea/m
" " 1 : number of publictransit N
Traff;cvl‘ Density of public transit Tt ares o] nelin T R ea/km
accessibility Distance to public transit shortest netwrok distance from home to bus stop km
Airline distance to park shortest airline distance from home to park km
Network distance to park shortest netwrok distance from home to park km
Park park area
X Q,
accessibility Percentage of park area total area of neighborhood unit 400 %
Number of park number of park within neighbor hood unit ea
Number of park exit number of park exit within neighborhood unit ea

o, SHAREY 3018, AUAES, 189 & Een, AFREZ 10d ool 447%E
]

5 PRLS BP9 TREAY AREA K A TR RS meEN
(e]

O] &85lOm, IBM SPSS AMOS Ver 21001k 266%% 7FE =A LENRCH, e -

AT VSshET AR - EAHIAE0] SYUSHA
119%2 =A UEKTE 71 & € B 45

Iv. Za} 9 % £ 200~3007HHQ] SHAPE 4.7%= 71 =& H
& HolRirt

1 STxiEo| UHIY EM HA [2e2 SEAREY TZHEE  AfEY,

TR AZAE B AEA $FE0] 58 T

HESTIIE0)| JolE EAS AMEEE, & 499 ol ZZt 3483, 3168QE UENTHE 4.

=T oH To= =
B B YAV} 476%, O} 524%8 Mals Zo  amoiedl B9 HIEL HRAES gkl
= FAEIRIT, GRS lotiolA] 6o ol S BS BEERS IR Al e S
AR HI8E UEMTKE 3). FAdEe e o HIEOl T06%AOM, FAAPH IA SH
K9l 176%% ZAEIICE AITEEE LERE Al

OHIEN] AFsl= SHAPL 641%2 =A LU

Journal of Korea Planning Association Vol50 No.6 (2015) | 77
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Table 3. Personal characteristics of respondents
e Frequency | Percentage . . Frequency | Percentage
Classification (erson)y % 9 Classification (pzrson)y % 9
Conder Male 204 476 M'dd'i{ E'dgethChOO' 51 11.9
Female 225 524 Student 35 8.2
below 10s 50 11.7 Housewife 110 25.6
20s 51 119 White collar 51 119
Age 30s 62 145 Job Blue collar 29 6.8
40s 84 196 Public officer 22 51
50s 109 254 Professional job 17 4.0
60s and above 73 17.1 Private business 50 117
Single-family house 90 210 Others 62 145
Housing Multiplex house 47 11.0 Missing data 2 0.5
type Apartment 275 64.1 below 100 69 161
Others 17 4.0 100-200 64 149
below 1 year 15 35 200-300 106 247
1-3 years 58 135 Income 300-400 77 179
Resbierie 3-5 years 67 156 |10000%W 400-500 53 124
P 510 years 57 226 500 and above | 58 135
10 years and above 192 447 Missing data 2 0.5
Table 4. Heath level and physical activity level of respondents
Variable N Minimum Maximum Mean S.D.
Self-reported health status 429 1.00 5.00 348 0.807
Healih Stress level 428 1.00 5.00 316 0.891
level Presence of disease 429 None : 303(70.6%), Presence : 126(29.4%)
Presence of smoking 427 None : 352(82.4%), Presence : 75(17.6%)
Body Mass Index(BMI) 420 14.40 31.90 2242 2.74
Physical Days of walking per week 429 0.00 7.00 4.56 2.20
activity Days of exercise per week 429 0.00 7.00 345 231
level Park use 429 Non-user : 128(29.8%), User : 301(70.2%)
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Table 5. The characteristics of neighborhood physical environments
Variable(unit) N Minimum | Maximum Mean S.D.
Percentage of residential area(%) 372 5.99 61.25 39.32 11.63
Percentage of single-family house(%) 372 0.00 100.00 45.38 30.36
Percentage of multi-family house(%) 372 0.00 100.00 54.62 30.36
Land use Percentage of commercial area(%) 372 0.11 23.80 438 3.85
Percentage of industrial area(%) 372 0.00 41.39 2.00 6.26
Percentage of developed area(%) 372 36.16 94.26 78.23 10.33
Percentage of road(%) 372 10.14 28.32 20.02 4.03
Percentage of sidewalk(%) 372 1.29 46.02 21.80 11.20
env?rZifr:ent Density of crosswalk(ea/km) 372 8.76 102.90 45,93 17.51
Density of intersection(ea/km) 372 71.96 340.29 240.69 53.18
Traffic Density of public transit(ea/km’) 372 0.00 39.15 19.64 7.10
accessibility Distance to public transit(km) 372 0.001 0.87 0.24 0.10
Airline distance to park(km) 372 0.01 1.83 0.39 0.35
Network distance to park(km) 372 0.05 231 0.62 043
acc;"’sri';mty Percentage of park area(%) 372 0.00 2607 546 483
Number of park(ea) 372 0 3 1.18 0.69
Number of park exit(ea) 372 0 18 4.60 4.65
= AEREY, EXolg g5e 4% FAXIGH| S B2y =9 49 AFKIN 3279
£0] 3032%= =A UERt o, AY B F  BIATE UEe Y A B HE/]IA
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Table 7. The influences of physical environments on park use, physical activity, and heath*

Variable B Par(lg.:.se Sig. zays - 'I\'Nalkmsgig. B B’\'F” Sig.

Percentage of residential area | 0.012 |1.012|0.285 | -0.006 |-0.625|0.532|-0.024]-2.145|0.033

Percentage of single-family house|-0.013 [0.987 | 0.238 | -0.009 | 0.944 |0.346 ( 0.010 | 0.878 | 0.381

Percentage of multi-family house| 0.014 |1.014 [0.096 | -0.008 |-1.159|0.247 | -0.018 | -2.242 | 0.026

Land use Percentage of commercial area |-0.010(0.990|0.755 [ -0.023 [-0.781 {0435 | 0.019 [ 0.576 |0.565
Percentage of industrial area | 0.019 |1.019|0407 | 0.010 | 0.540 | 0.59 | 0.028 | 1.361 | 0.174

Percentage of developed area | 0.020 (1.020|0.104 | -0.007 (-0.677 | 0.499 -0.016 [-1.284 | 0.200

Percentage of road -0.061]0.941 |0.064 | -0.004 |-0.145[0.885| 0.002 | 0.051 [0.960

Street Percentage of sidewalk 0.031 [1.032]0.009| -0.013 |-1.291 |0.197 [-0.018 [-1.537 | 0.125
environment Density of crosswalk 0.016 (1.016|0.044 | -0.008 [-1.313|0.190 (-0.014 |-1.901 | 0.058
Density of intersection 0.001 [1.001|0.753|-0.0005(-0.217 | 0.828 [-0.002 | -0.741 | 0.459

Traffic Density of public transit 0.008 [1.008 |0.651 | -0.007 [-0.456 | 0.649 [-0.036 | -2.015 | 0.045
accessibility Distance to public transit -3.09210.045|0.012 | -0.181 |-0.164 | 0.870 |-0.569 | -0.444 | 0.657
Airline distance to park -1.047|0.351|0.003 | 0.500 | 1.536 {0.125] 0.241 | 0.636 [0.525

Network distance to park -0.95710.384 |10.001 | 0.357 | 1.346 {0.179] 0.326 | 1.059 [0.290

accepsirit)ility Percentage of park area 0.060 |1.062 |0.041 | -0.033 (-1.398|0.163 |-0.010|-0.351 {0.726
Number of park 0.500 | 1.648 [ 0.009 | -0.206 |-1.251|0.212| 0.002 | 0.012 |0.991

Number of park exit 0.070 |1.073 {0.019 | -0.071 |-3.050 | 0.002 | -0.015 |-0.542 | 0.588

*The results of one-by-one regression controlling for personal characteristic variables(Table 6)
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Table 6. The influences of personal characteristics on park use, physical activity, and heath

: Park use Days in walking BMI
Variable B | OR [Sig.| B T [Sig.| B | T | Sg
Constant -983 | 374 | 458 5.733 [ 4636 | .000 [21.812|21.661 .000
Gender Male - - ~
Female 039 [1.040 [ 885 -.168 | -709 | 479 |-969 [-3.554] .000
10s - - -
20s 315 [ 1370 [ 459 | -349 | -811 | 418 |1.145] 2.291 | .022
Personal Age 30s 1.186 [ 3273 [.007 [ -1.669 [-3.935| .000 [1.925 | 3.887 | .000
characteristics 40s 1572 | 4.814 | .000 | -1.247 [-2.959 | .003 [2.157 | 4446 | .000
50s 1.878 | 6.544 | .000 | -1.225 [-2.998 | .003 [2.096 | 4454 | .000
60s and above | 2.298 [9.952 | .000 | -573 [-1.271] .205 [1.103 | 2.105 | .036
Income below 400 3 3 2
(10,000%)| 400 and above | -077 | 926 |.773| 139 | 575 | 565 | .078 | .278 | .781
Self-reported health status| .069 | 1.072 | .691 | .265 | 1.759 [ .079 | .077 | 438 | .661

. None - - -
Disease g ocence 052 | 1.054 [ 871 389 | 1445 [ .149 |1.839] 6.096 | .000
Health level
Ereliin Non-smoker - - -
"9 Smoker -977 | 377 002 124 [ 408 | 683 | 763 [ 2173 | .030
BMI -006 | 994 |.893] -066 [-1558] .120 -
. Days of walking per week| .146 | 1.157 [.008 = -090 [-1.558] .120
Physical
activity level | Park use Lolab); - - -
User 633 | 2652 .008 |-036] -129 | 897
T Chi-square=57.189 F=3.664 F=10.369
Y (p=0.00) (p=0.000) (p=0.000)
Explanation of model Nagelkerke R’=18.2% R’=9.8% R’=23.5%
Hrt E=5L I Ol8AK= HIOIEAN Hisl &g NOIEY HeE SAle 2 2udgde =2
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Table 8. The results of correlation analysis with park use, physical activity, and health base on SEM

e st oo | on | o | | o
Park use — Physical activity(walking) 0426 | 0.230 | 0.090 | 1.849* 0426* - 0426*
Physical activity(walking) — Health(BMI) -0.154 | 0.062 | -0.122 | -2.505** || -0.154** - -0.154**
Park use — Health(BMI) 0.221 | 0.292 | 0.037 0.757 0.221 -0.066* 0.155
*0<0.1, **p<0.05
£ gQlgt Zil, SARC=E ROt ek FAl  US ZloJh
= Zloz LERTE I8t EEe 3%
90% AlEl=FEOlAl -0.0668] B8 MIRl= 202 V. H 2
BAFACKE 7). T Eol, JR10180] HZ0
YR gk FAe goLl SA0IR0 AAE = gt ESEQA0] OFT T MAEE
EHE TVA TARS 17 EX0E BAFES  pgalozm Amx =W egdo] EoE 8
= ROe g2 Fal e ZoMtk QAE F TATC JHIE, ARIEE, 7] )
R oF WeE BB, AR BAE T
Parkuse 4 g HAEICE MEET TS S5 M5E B
\ . 2R 84 WSES & 17Tiglen, ARHoE:
< | 5 42080 TAVORRE ~EY, BelE @
1p<OL 1p<005 Heth . @ 2 HOER: GIs S0EA0] 8 FEEIRI:
Ol EHE 48 25 Qi thaat &
SFo098S AGF-0870 Th W, SEAIES) AMEE SE Azt
Figure 6. The result of path analysis %ﬁgﬁ 7B B 2 B 456%](_31134, T
Byt 25 95t 34592 LIERMCEL 5 SHA
olale] RAZMN= 7)E0) Be MagiTola) o1 B9 702%7F 2HS 08dlal Y= A0 FAb
Folal A= TATIS JH0IEN AAEE D A HACE TR AZHEe AERA eES 4
9] FAE AEHOT YEIFTh= SHoA 9] 34887 316092 HEwEQ 3FEC =4 UL
Ol 7HLL 919 ZilE Helohl, TAIYS 3¢ EiRten, Ao Baghe 22428 WA
OIS AushH ANEsES SRR 4 A, RS Fao) Bl Soie AR HUIEI
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M) BT BES JHsi] AFA FH & AEsE@Y] de)ole dgit ZH0I80EIE A
NSO 0188 XEHOZ FUIAACE & Zoth  ZBMDolE &Y, ¢d, ZekF, Jeal §99
Of=t, TATIS] ZHOIEEO0] S0IH AAEs  F7F fRA+FE 5% OlUlolAl 2o e ¥R L
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