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+

¢ (lean, safe physical environment
e Basic needs met for all people
e Strong, mutually supportive, integrated and non-exploitative

community

e High degree of public participation in local and city
government

e Access to wide variety of experiences, interaction and
communication

e Promotion and celebration of historical and cultural heritage

<O¥ 2> HZZA 5F

AF=: Goldstein, G. (1996). A healthy city is a better city. World Health, 49(1), 4-6.
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Disproportionality
measures

Regression-based
measures

Variance measures

Mean difference
measures

Impact measures

* Weighted measure
** Waighted or unweighted measure

<zl

{ Absohite measures }

Difference (D)

Absalute Concentration
Index (ACI)*

Slope index of
inequality (SI1)*

Between group
variance (BGV)*,

Between-group standard
deviation (BGSD)*

Mean difference from
mean (MDM)**,

Mean difference from
best group (MDB)**

Population attributable
risk (PAR)*

{ Relalive measuras |

Ratio (R)

Relative Concentration
Index (RCI)*

Relative index of
inequality (RI1)*

Coefficient of variation
(cov)*

Index of disparity
{IDIS)**

Mean log deviation
(MLD)*,
Theil index (T1)*

Population attributable
fraction (PAF)*
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= At
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BE 4 126,527 55.23 125,375 54.68
Sub-total 229,099 100 229,269 100
197444 66,290 28.94 67,701 29.53
457644 88,262 38.53 83,756 38.71
A 657744 39,104 17.07 38,593 16.83
T5A] o] % 35,443 15.47 34,219 14.93
Sub-total 229,099 100 229,269 100
5 128,724 56.19 129,042 56.28
AFA < - ¥ 100,375 43.81 100,227 43.72
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AL E AT 141,960 61.99 138,970 60.63
BAEs  HAALEAT 87,056 38.01 90,236 39.37
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g} ST W4 A9 COVID-19 ¥4 A B 245890 A 24
A

Variable Year Obs Mean Std. dev. Min Max

- 2017 219778  23.3766 32305  10.3 496

2020 224185 235874 32983 104 499
=94 2019 229,082 2.8692 08945 1 5
AZFE 2020 229,261 25810 09016 1 5
sEgs 2019 228974 2.9947 07431 1 4
TE 2020 229,199 3.0039 07529 1 4
oon A4 2019 229,009 1.9386 02401 0 1
2020 229210 1.9440 02299 0 1

o 2019 229,032 2458838 3868744 0 7,140

2020 229,170 2461568 3927733 0 6,480
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Type Variable Year Mean S.D. Min Max
2017 28.67 3.31 18.3 39.0
H] 78 (%)
Al A A 2020 31.45 3.48 20.1 435
A 2019 5.89 3.86 0.32 17.16
A7 AA & (%)

2020 3.72 2.52 0.22 13.81

AEH XA 2019 24.99 4.36 10.0 36.4

A A A A A& (%) 2020 25.83 4.86 6.2 36.1
A £o7 2019 555 2.10 0.1 10.7
BEE(%) 2020 5.55 2.17 0.4 11.8

Al ﬁ] fii‘r% 272024 % (%) 2019 40.63 12.66 15.0 73.0
T 2020 37.89 10.94 14.2 82.0
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Type Variable Before After Diff. (ratio)
Moran's I: 0.2792 0.2803
Expected I: -0.0041 -0.0041 =7}
H| & .
Variance: 0.0017 0.0018  (0.39%)
AL A A p—value: 0.0000 0.0000
A% Moran's I: 0.3728 0.3446
a7 Expected I: -0.0043 -0.0043 A g
A& Variance: 0.0022 0.0022 (-7.56%)
p—value: 0.0000 0.0000
Moran's I: 0.2539 0.3237
»~Ed¥ 2~ Expected I -0.0041 -0.0041 =7}
AA & Variance: 0.0018 0.0018  (27.48%)
A Al A p-value: 0.0000 0.0000
A7 Moran's I: 0.1457 0.1505
o7t Expected I: -0.0041 -0.0041 =7}
BEE Variance: 0.0018 0.0018  (3.27%)
p—value: 0.0004 0.0003
Moran's I: 0.5249 0.3286
Al A g A7) Expected I: -0.0041 -0.0041 A
T A& Variance: 0.0018 0.0018 (-37.41%)
p—value: 0.0000 0.0000
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H] 7k
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R ’ g _ 4
‘ [ HH(Before) L 3 : "] HH (Before)
] [ HH (after) g o [ HH (After)
N @ e I HH (Before & After) B o . wh B HH (Before & After)
[ L (Before) [ 1L (Before)
[ . (After) [ 1 (After)
@' I L (Before & After) = I 1L (Before & After)
¢ [ ] Not Significant (& [ Not Significant
<33 5> COVID-19 & M=z AlFT <13 6> COVID-19 &M M=z A2
AZAXZ LISA Map AEA X[ LISA Map
A4 =
a %
g e}
r g ) 7
¢ [ HH (Before) ¢ [ HH (Before)
4 [ HH (After) p [ HH (After)
¥ ¢ R I HH (Before & After) ® @ T, e I i1 (Before & After)
[ LL (Before) [ u (Before)
[ 1L (After) [ 1L (After)
- I L (Before & After) . I L (Before & After)
¢ el [ Not Significant ¢ [ Not Significant
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Al4=(CC: Intraclass Correlation Coefficient)
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A
qr

1

9
yal

571R
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o] A$ ICC7}

Ao AE= 0.024, 0.034=2 oA &

=4, ol 7] dAF ()R E], 2016)4 EXH 0.5%2F
A =&FHPYoH, A7 0.04, 0.0330.=
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E._ M]wﬂu .AT _m”__ [} NG X
o NE — | a T+
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T A | F Ry
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T W

1

(g)

7}
7}

==

[

==

[e]

(f)
1

0.034
0.04
0.033
(e)

1

0.2222

0.024
0.047
0.040
(d)
1
0.2530%
0.4551*
-0.1328* -0.1461* -0.1675%

t (20194)

(c)

1
0.3620%*
0.0143+*
0.2834x

-0.0540%*

(b)
1
43 -

0.0016
0.0157=

(a)

0.0547x
0.0948x

H
-0.4038* -0.0521+

-0.6607* —0.1910%
-0.2476% -0.2157=

—0.2879x

& (c)
25()

2]

=

4 (b)

12> 12| 7
ol (a)

712 &
T Aol - (g)

Variable

AATE R ()
A

<

Note: * p<.05



<FE 13> 1Y JHelvi Ak

s

A 22} (20204)

Variable (a) (b) (c) (d) (e) (f) (g)
Lol (a) 1
A (b) 0.0576%* 1
FEFE (o) -0.2716%  0.0043 1
WEFE (d) -0.6426% -0.1891*  0.3399* 1
AALGEAT (e) 02215+ 01956+ -0.0199% -0.2420% 1
ZFEAS () -0.3876% -0.0524%  0.2768+  0.4347* -0.2131%* 1
ot -0.0956+ -0.0128%  0.0512%  0.1383* -0.1422*% 0.1735% 1

Note: * p<.05
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/AN
EH
=
Vv
N
o
=
Rl
12
T
+

b
B

3]
N
Hr

>
My

ot (2019'4)

(a) (b) (c) (d) (e) () (g) (h) (1)
AFFAHA (a) 1
A=A A (b) 0.2858% 1
EA o] g3 E(c) 0.0957x 0.0733x* 1
ATE=(d) -0.2909%  -0.4185% 0.0296 1
AEEE(e) -0.3402%  -0.5411x -0.1395%* 0.5272x 1
o) 5 als 5 A () -0.2073%  -0.3735% -0.0585% 0.2098% 0.5419% 1
= FF e S (g) 0.1784x 0.1568x* 0.0488x -0.1795%  -0.2425%  -0.1279* 1
EZ2HA(h) 0.2828x 0.3496%* -0.0355%* -0.3354%  -0.4911=  -0.2735* 0.5628: 1
Bz g AW AEZHAG) 0.1253%* 0.0743+ -0.0054% -0.0576%  -0.1561*%  -0.0790%* 0.0416% 01177+ 1
TEAFAE HEAEG) -0.1575%  -0.1437= -0.0188= 0.0374x 0.1342x 0.0855% 0.0231%  -0.1391=  -0.11013

Note: * p<.05
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<IE 15> 23 X HEBAEN

Z 1

b (2020)

(a) (b) (c) (d) (e) () (g) (h) (1)
AFTaAEA (a) 1
A =52 A A () 0.1560% 1
EA o] & EF % (c) 0.0331%  —0.0223+ 1
A+ E(d) -0.2924%  -0.2983%  0.0712% 1
AEAE(e) -0.2096%  -0.5379«  -0.0504%  0.4129% 1
i Z a5 24 0 -0.0954%  -0.3695%  0.0937+* 0.2021%  0.5395* 1
=T & (g) 0.2463«  0.1581%  -0.0085*  -0.1713% -0.2400% -0.1277+* 1
=294 h) 02701 03525+  -0.0427+  -0.3885% -0.4934* -02735%  0.5629* 1
Bz 2@ AAAZZHEAG) 01001 00717« -0.0005  -0.1611% -0.1571% -0.0786%  0.0412%  0.1174* 1
FTEAHAE HZAG) 0.0499%  -0.1227+  -0.0386%  -0.0233%  0.1037% 00419«  0.0205% -0.1419% -0.1241%

Note: * p<.05

_46_



7 WFE RYT ZdModel D3t
£ Y

Nz Wt A At = (Model DE &3t
24e Ak 153 295 Mas FAdste FAAA A

Aol e 2l AY=EE dobstr] fste] Ho-e-=FER(
< Agsit. A
] ZJ.ELx-l H]%%}:A&]jﬂ_ a
49 ARl AT, 2016).
w3k, 2% X+ ¥l Al AlC(Akaike Information Criteria) #=%
BIC(Baysian Information Criteria) #t-& &3t HZH <o AHIRIFS
g o e, AlCe A=Yol ¥+ Aol den BiCe 3
a3td B4 ZARES EJtBurnham & Anderson, 2004). ¥ ¢
ToAAE ML 72 o= AICe BICE &8st HAFs 2te 23
°

Azmgow Musigon, AFHdrde A= B

1
e
:Ll
rr o

<% 16> 2 EMEEY MET BEAMZD)
Before After
Variable Null Null
Model Model I Model II Model Model I Model I
1ICC 0.006 0.005 0.004 0.006 0.005 0.004

-2LL 1138338 1119142 946436 1170460 1131635 984128

AIC 1138344 1119162 946476 1170466 1131655 934168

BIC 1138375 1119265 946678 1170497 1131758 984371

ICC 0.030 0.012 0.011 0.026 0.012 0.010

Z 914 -2LL 588410 531545 448496 590969 541475 471304
AdFE AlC 588420 531569 448540 590979 541499 471349
BIC 588472 531693 448763 591031 541623 471572

- 47 - A7 B :'.:_' [



Before After
Variable Null Null
Model Model I Model II Model Model I Model I
1ICC 0.024 0.014 0.007 0.034 0.017 0.010
F34 -2LL 498951 475020 401100 502281 474755 413293
2EY XA

E
F AIC 498959 475042 401142 502289 474777 413335

BIC 499001 475156 401355 502330 474891 413549

ICC 0.047 0.054 0.042 0.054 0.057 0.044

—2LL 104430 98752 83918 97603 92592 81,198

AIC 104434 98770 83956 97607 92610 81,236

BIC 104455 98863 84149 97,628 92,703 81,429

ICC 0.040 0.041 0.027 0.033 0.036 0.025

-2LL 3371640 3288026 2786170 3381336 3292062 2857652

AIC 3371646 3283045 2786211 3381341 3292083 2857693

BIC 3371677 3288148 2786414 3381372 3292186 2857896

Note: Null Model=F-Z7 2 wm&; Model [=/]ol g ¥ B9,
Model =/l ¥, A dyAH5 EQn 3

Ao AZFEA g Jledst Yo AALFRA 2
= v <F 17203 2o A4sE Had wet dF= U
o] AolatRout AAHE WHFl vo], ¥, FHFE, AsTFE,
BAAZESHT, 7HELS, V2AgsagAdTe gy dAFE
Aol A FAALE FolvsiA =&HUT

A A AZFE E49 AAYE HEE WA AHEY Yo
o] A miwtEel #le] Aol ymna Azsts FHA A
Foll ¥ &S vAE R, FHF ZEfagE, 20 A,
A71dzole 5o dFS Hole ZALoE Yewnt. FHFI A
T YRIFEHHT ol Ed AFd= FFEAEC] HIVE, &3 A
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<¥E 17> H|2tE HLIM M Z 1}

Before After

Type Variable Coef. Std.err. P>|z| Coef.  Std.err. P>[z|
the] 0003 0001 0000 -0.004"" 0001  0.000
A4 1200°°" 0015 0000 -1.306"7 0015  0.000
el Fd43 -0.051"" 0017 0004 -0048"" 0017  0.005
Skl G5 -0.082"" 0008  0.000 -0.079""" 0008  0.000
158 Aqazas 0296 0017 0000 -0.307""" 0016  0.000
A BN 0.000° 0000  0.000  0.000 0.000  0.377
d zxﬂff%” 010" 0044 0021 -00400 0019 0034
AdEdHy  -0.002" 0001 0024  0.000 0001  0.805
QW A 0.000 0000 0755  0.000 0000 0925
EAolgEFE 0237 0079  0.003  -0.094 0.057  0.0%
AFHE -4.453" 1954 0023 -1.791 1900 0.346
e AEUE -0.001 0001 0368 -0.001"" 0001  0.009
gl w=FFEwe -000577 0001 0000 -0.005"" 0001  0.000
T8 o wy 0.000 0000  0.888  0.000" 0.000 0041

ERE

qaAwemg 000 0000 0938  0.000 0000  0.844
fEaEd2Ad -0.001 0001 0091  0.000 0001  0.369
%Jg;i; 2 0003 o001 000z 0001 0001 0112
&bl 27167 0100 0000 26945 0111  0.000

Note: *p<.05; **p<.01; ***p<.001
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Type el Before After
Coef.  Std.err. P>zl Coef.  Std.err. P>[z]
L}o] 00277 0000 0000 0026+ 0000  0.000
A4 0242+« 0009 0000  0273== 0009  0.000
Fe43 0.022+ 0010 0036  004d++= 0010 0000
21 :;1 W&FE “0.254%+x 0005 0000 0197+ 0005  0.000
UF9 o qasss 033w 0010 0000  0277=+= 0009 0000
LS 0000+ 0000 0000 0000+ 0000  0.000
d 3*2%$%X} 0927+« 0026 0000 0386+ 0011  0.000
AGFTAHEA 0,000 0001 0983  0.000 0001 0558
Ag=AWH 0,000 0000 0823  0.000 0000  0.105
EA] S$EHE 0036 0068 0599 0107 0047 0.022
ATUE 0597 1679 0722 4540+ 1562  0.004
o AEUE 0.000 0001 0888  0.000 0.000 0716
o H;; wEFEEE 0001 0001 0517  -0.001 0001 0585
o) LAY 0.000 0000 0906  0.000 0000  0.842
wa 0.000 0000 0845  0.000 0.000  0.640
AAAEZ A
fETERTA 0001 0.000 0053  -0.001* 0.000  0.049
%%gﬂji;] 1 om 0001 0268 0.0l 0001  0.147
Note: *p<.05; **p<.01; ***p<.001
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<E 19> FEXH AEHATE HM E nis
) Before After
Type Variable
Coef.  Std.err. P>|z| Coef. Std.err. P>|z|
o] -0.022"" 0000 0000 0022 0000 0.000
A 0235 0009 0000 -0.239"" 0009 0.000
F 43 0037 0011 0000 -0.044""" 0.010  0.000
4 U ——
2 W SE 0.008 0005 0088 -0.086 0.005  0.000
T AASEFE 0363 0010 0000  0.336 0.010  0.000
NTLAE 0.000 0000 0000 865E-5 0000 0.000
= N BF2= L sk ok
7124 S A 0est 0027 0000  0.186 0.012  0.000
o] F
gEdwd 0001 0001 0391  0.001 0.001  0.255
ol ghi= 2] 1 A 0.000 0000 0413  0.000 0.000  0.149
EXo]$EIE 0115 0057 0042 -0.016 0.048  0.745
QP E ~0.460 1404 0743 3494 1611 003
o AB 0.000 0000 0281 -0.001" 0.000  0.027
pZs 3 .
gl wFFeug 0005 0001 0000 0006~ 0001 0.000
Q2+ o I
hRT R 0.000 0.000  0.003 842E-07 0.000  0.006
sk
A% % 0.000 0000 0040  0.000 0.000  0.695
A ‘ . . . . .
PELELTA  0.000 0000 0871  0.000 0.000  0.849
LIS x] AD
° ‘fl;] = -0.001 0.001 0.104  0.000 0.001 0916
H 1+ o
Note: *p<.05; **p<.01; ***p<.001
-l -
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<E 20> R2LFY HM E4Z7}
Type el Before After
Coef.  Stderr. P>z Coef.  Std.err. P>|z|
o] 0006~ 0001 0000 -00117" 0001  0.000
A 0462 0021 0000 04997 0022 0000
Fe59 00817 0023 0000 -0.064 0023 0.006
iﬂ :i WESE -1 0010 0.000 -0.056 0.011  0.000
W59 gmsss  om8™ 002 0000 03127 0020 0000
AL AE 00010000 0000 -0001" 0000 0.000
71@2@;@} 0820 0037 0000 -0406 0018 0000
AT LA 0.000 0.002 0963  0.000 0.002  0.960
Qg A A 0.000 0.000 0970  0.000 0.000  0.179
EAo]§EHE 0110 0141 0434  0.165 0103  0.108
dFwE 5.231 3479 0133 3.439 3458 0.32
el ARuE 0.000 0001 0732  0.001 0.001 0273
SR L Lk -00117" 0002 0000 -00117" 0002  0.000
e AR 0.000 0.000 0264  0.000 0.000 0583
wygz gl
A 0000 0.000 0731  0.000 0.000  0.880
gERLEHATA  0.000 0.001 0801 -0.001 0.001  0.308
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Abstract
Post COVID-19 and the Healthy

City
: Spatial distribution of health inequalities

and differences before and during the

pandemic

Chaeryun Lee

Department of Environmental Planning
Urban and Regional Planning Major
Graduate School of Environmental Studies

Seoul National University

According to the 2020 Community Health Survey conducted by
Korea Disease Control and Prevention Agency, 52.6% of respondents
said that thier physical activity decreased due to the COVID-19
pandemic. The changes in daily life also occurred changes in
individual health status, such as walking and stress levels. Global
studies have also shown that disparities in individual health status
have increased after the outbreak of COVID-19, and regional
health inequalities have intensified. As such, the importance of
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building healthy cities and reducing health inequalities after the
ourbreak are emerging as global urban issues. However, in Korea,
there is a lack of academic achievements that research on changes
after the COVID-19 among studies related to the physical
environment and public health.

The objectives of this study are twofold: First, analyze the
changes in health inequalities between regions since the outbreak
to consider the necessity and importance of building healthy cities
in the post-COVID-19 era. Second, summarize the significant
physical characteristics to be pursued in a healthy city after the
pandemic. To this end, changes in health inequalities between
regions were analyzed through statistical and spatial analysis using
the coefficient of variation and Moran’ s [. Then, the effect of the
urban physical environments on the individual health status was
compared before and after the pandemic using the hierarchical
linear model.

This study was able to derive the following key findings. First,
the high building density characteristic of compact cities makes a
positive impact on obesity, stress levels, and walking during the
pandemic. It seems basic living infrastructures within walking
distance helped restore daily life, and it is important to develop the
basic settlement neighborhood plan and improve the existing public
infrastructure.

Second, parks and green spaces, which are expected to have a
positive impact on individual health levels, have not been identified
as significant variables after the pandemic. This seems to be due
to macroscopic analysis at the city-county level, and microscopic
analysis using real park rates is required. It is important to have a
green infrastructure that reflects the characteristics of parks with
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high utilization rates and active physical activity.

Third, since the pandemic, health inequalities have worsened in
all variables except social distancing walking practices, resulting in
cluster differences between metropolitan and non-metropolitan
areas. Since local environmental factors are the largest
determinants of individual health levels that the public can
influence, the role of cities in responding to the health of citizens
is even more important.

The COVID-19 pandemic is like a naturally occurring
quasi-experimental environment. Through this study, health
inequalities before and after the pandemic and physical
environmental factors affecting individual health status are
analyzed. The results of this study are expected to contribute as
basic data to the creation of healthy cities and the preparation of
health inequality reduction policies in the post-COVID-19 period.

keywords : Health inequalities, Regional disparities, COVID-19,
Healthy city, Spatial econometrics, Hierarchical Linear
Model

Student Number : 2021-27747

- 75 - M =TH &



	Ⅰ. 포스트 COVID-19 시대, 건강도시 연구의 필요성
	1. 연구의 배경 및 목적
	2. 연구의 범위 및 흐름

	Ⅱ. 이론 및 선행연구 고찰
	1. 건강도시와 건강수준
	2. 건강불평등의 개념과 측정
	3. 도시의 물리적 환경이 개인의 건강에 미치는 영향
	4. 연구의 차별성

	Ⅲ. 연구 방법
	1. 조사대상자 및 자료
	2. 연구모형의 설계
	3. 변수 설정

	Ⅳ. 연구 결과
	1. 연구대상의 특성 및 건강수준
	2. 건강불평등의 통계적공간적 변화
	3. 건강수준 영향 지역요인

	Ⅴ. 결론
	1. 연구의 요약
	2. 시사점 및 한계



<startpage>4
Ⅰ. 포스트 COVID-19 시대, 건강도시 연구의 필요성 1
 1. 연구의 배경 및 목적 1
 2. 연구의 범위 및 흐름 3
Ⅱ. 이론 및 선행연구 고찰 5
 1. 건강도시와 건강수준 5
 2. 건강불평등의 개념과 측정 6
 3. 도시의 물리적 환경이 개인의 건강에 미치는 영향 12
 4. 연구의 차별성 15
Ⅲ. 연구 방법 17
 1. 조사대상자 및 자료 17
 2. 연구모형의 설계 18
 3. 변수 설정 21
Ⅳ. 연구 결과 27
 1. 연구대상의 특성 및 건강수준 27
 2. 건강불평등의 통계적공간적 변화 32
 3. 건강수준 영향 지역요인 41
Ⅴ. 결론 59
 1. 연구의 요약 59
 2. 시사점 및 한계 63
</body>

