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A Study on the Effects of Individual and Household Characteristics and
Built Environments on Resident’'s Depression

- Focused on the Community Health Survey 2013-2014 of Gyeonggi Province in Korea
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Abstract

Depression is strongly associated with individual or household characteristics. However, the
relationship between depression and physical environment have not been fully examined in
urban planning. Therefore, this study aims to analyze the impact of neighborhood-level
physical environment on resident's depression. Using the Gyeonggi's 2013-2014 Community
Health Survey with neighborhood-level unit, this study employs multilevel regression model
including individual and household factors as well as neighborhood-level built environment
factors. The results of analysis are as follows. First, the prevalence of depression is higher in
urban areas rather than rural areas. Second, resident's depression shows a strong association
with individual and household characteristics. In particular, the prevalence of depression is
strongly associated with individual's stress or overall health condition. Third, the high-rise
buildings and mixed land uses with industrial use have negative effects on resident's
depression. Lastly, this study shows that neighborhood living facilities and public
transportation services have very important roles in promoting residents’ mental health.
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Table 1. Respondents by age, sex, and administrative district

EAXIS SEXY
Urban Area Rural Area A
o1 s g o Total
Age Dong Eup Myeon
Y | B8 | o8 | MM BHY | Y | HH | HE | o8 | M | BHY | oY
Total | Male | Female | Total | Male | Female | Total | Male | Female | Total | Male | Female
20s 9,007 | 4,048| 4959 | 1089 486 603 735 347 388| 10,831| 4,881| 5950
30s | 12647| 5850| 6,797| 1835 852 983 945 450 495| 15427| 7152| 8275
40s | 15617 | 7172| 8445| 2140| 1046| 1,094| 1411 701 710| 19,168 | 8919| 10,249
50s | 12553| 5910| 6643| 1777 861 916| 1924 913| 1011| 16254| 7.684| 8570
60s 7248 3270 3978 1191 553 638| 1,601 763 838| 10,040| 4,586| 5454
70s 5230 2265| 2965| 1,041 443 598 | 1,555 694 861 | 7,826| 3402| 4424
80s+ 1,835 644| 1,191 405 147 258 633 241 392| 2873| 1032 1841
Total | 64,137 | 29,159 | 34978 | 9478 | 4388| 5090 8804| 4109| 4,695| 82419| 37,656 | 44,763
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Table 2. Housing type by administrative district Table 3. Net dev. density by admin. district

& o OfTtE BEX | FBE | HRY | 2
Total House Apartment Obs. Mean Min Max
D:En . 64,137(100) | 24,326(37.9) | 39,811(62.1) D:En . 407 1.105 0.035 6.026
pr 9,478(100) | 4,471(47.2) | 5,007(52.8) Eﬁp 33 0.165 0.023 0.574
Mynion 8,804(100) 7,726(87.8) 1,078(12.2) Mynion 106 0.073 0.004 0.855
T%:fall 82,419(100) | 36,523(44.3) | 45,896(55.7) J.ijb:lﬂ 546 0.848 0.004 6.026
WA A ol vlste] W Ao ® vEhdth W] A ti-Ee] SHAPE dnkseEel] AFato]
g7l B ARERE EAX YR T Jelld EAAG R HFodh F53) Sds thE 44
400 SHAPE 7P woker, sEAGR Wl & BlY
A= 500 SEAE JAl FollA 7HE e Ao <3 3> FAT N = NS HER
LHERSE T TN s ATER F AfelE Belew,
EAAgom RT3 S /iR Hel A
1) HEFY0| M2 FAHYENRL LU Z ApolE Btk & /(T A5 AAY/
Aol AR HE A0 Tl SHEeR AZESE A9 W)l EL TE TR &
7371% Aol 546717F ST AE2AL SHA 3] xS RS VAL e e o ¢ vk
7F AFshE ATl Wt mAN Y sEAY EFL 52 SHA 7] GElR ofukET} -AlEke]
S TEY T otk RS Aok =A FEE 20 S-S 7HAL Ath 5o] -1
A efolet g SLEA A dellA] EAA G o ® Ao HUR= 353l SRR e P EES Btk &
g Ao, AN 57 OMM AAE o Aol SHARES T/ FHE olES ¥
oty BERE, APYAAY Al E A7z 24 of EA|o} FEe] FUAR B vk W2 ¢
AA71E)0l et s A1) - *?j —_ = RS} S AR AHEEo] A
TAVA el SARsh= 7he] Wl Al 7HL ato] FEAYG Y] 54E Bl
o] 40 AE o] el A9 Fo= A4 7FssAl |
ok mpebA B AFelM s S 52 BAAG R, 2) AgT90| E HBUE =
agar W sEAGeR sl AFE] 7S A nr] fla -2
<3 2>5 ATEE A SHAF FellA] 44.3%7F AR SHES U FFTER il e
Aol 55.7%7} oputEdl| AFehs Zow v U4 ). T SHAF 82,4197 FollM 5,657
Bt o}tE AFTE U] AT Bl AFehe Wol $2s =R Aol vkl gHeilen 1
SHAR - 62.1%7F oFstECd ATt FollA HEE 6.9%= YEITE 925 AR Aol St
T 52.8%, HellME 12.2%%= FA7-ol wpet 2 a1 ARk SHAL 5, o4d0] 3,962(8.9%)H o= 1}
o]5 B3Itk oM mAA oz Aol 3 ERom™ W] A5 1,695(4.5%) 8 2 LEh
w771 FElellA thas HIsed S Belen], ool WY o) Ak 2 HlEe B3l
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Table 4. Depression by age, sex and administrative district
EAXY SEXY
HH| Urban Area Rural Area
AF Al S = H
Age Dong Eup Myeon
A | 2E) | o) | TH | 2EO) | ) | TH | DEO) | ) | TH | 2% | 6E(%)
All Male | Female Al Male Femal All Male Femal All Male Femal
20s | 668(6.2) 178(3.6) 490(8.2)| 561(6.2)| 156(3.9)| 405(8.2) 72(6.6) 16(3.3)] 56(9.3) 35(4.8) 6(1.7)] 29(7.5)
30s | 912(5.9) 284(4.0) 628(7.6)| 746(5.9) 233(4.0)| 513(7.5) 120(6.5) 36(4.2) 84(8.5) 46(4.9) 15(3.3) 31(6.3)
40s |1181(6.2) 383(4.3)| 798(7.8)] 966(6.2) 311(4.3)] 655(7.8) 128(6.0)) 38(3.6)] 90(8.2) 87(6.2) 34(4.9) 53(7.5)
50s [1160(7.1)| 341(4.4)| 819(9.6)] 909(7.2) 263(4.5)| 646(9.7)| 136(7.7)] 44(5.1)| 92(10.0)) 115(6.0)| 34(3.7)| 81(8.0)
60s | 765(7.6)] 230(5.0)] 535(9.8)| 565(7.8)] 174(5.3)| 391(9.8)| 86(7.2) 24(4.3)] 62(9.7) 114(7.1)| 32(4.2) 82(9.8)
70s | 726(9.3) 208(6.1)|518(11.7)| 491(9.4)| 146(6.4)|345(11.6)|122(11.7)] 35(7.9)| 87(14.5)| 113(7.3)] 27(3.9)| 86(10.0)
80s+ | 245(8.5) 71(6.9) 174(9.5) 169(9.2) 46(7.1)[123(10.3) 34(8.4) 9(6.1)| 25(9.7)) 42(6.7)] 16(6.6) 26(6.6)
Total | 5657(6.9) 1695(4.5)| 3962(8.9)| 4407(6.9)| 1329(4.6) 3078(8.8), 698(7.4) 202(4.6)| 496(9.7) 552(6.3) 164(4.0) 383(8.3)
G2 HES PATHEE AR 5 5 W AR oM SAH R SAIHelA] arEQlTRe]
SAR 7 e BAAYR B3} ol $E 92 wlgo] e Jow veyt)
A9 WEY SHA -2 HlEo] ETh e olelg AT A= 7IE Aotk AlolE Kol
TAA A T & F FATAS Hads W b, E811(2010) 3 AARE(2012) 318 Q170 5
©ogol Fur o £ 92 uRS nyth A8 2% wio] EANT wEAde] Hriy Wl
i SHAt 5 argste] R Aurd A4 ok 2y o] AT ES TAEAE Alfls Y
Hom QUL 100 FAEEE S22 e 54 FAAS o RS, EAs B
SR HlEo] F7beHs PP walth ode] o sk e 4 glof B Aeh ARHow v
789 20007F 30~40t) BT} o] & 92 HES wshe A ek vk e $A49 S 5E3AY
ugleh, o Biste] WAL kst EAXG B
8L 27 A SRA g0l A4E S A A3 MuF AT Aot U4E & vk
H-AF = Aol 80t o), A 70t E U
ERte). S3]u) 700, 80t o1 d1EThe] A9 $- 3. CjaZE BX|AE 3| BAM
= HEo] SEAGET EAA oA F=EA] A
37 ERgeh ol 7% el =AKS 2 ) g1k =
Qe Aakide] wEAe Al Qe A o) ek A} N\ 2 BAYS Ohe <E 5>
urh BEHOR S B AL ANH B < 6>3 Pt 59 wgw AFgE A 2 b
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FAD)ONA v FAE k) 7)ol &35
Aol gk A=Atk pe= HA HatS ek
I AT kel &3 7 ] SHEEE,
7H k] FEA, e BAF kO] 7H* jol
7HQ1 io] expgrelek(RIRIA-Z 2, 2012). v}
T I]FARLY I LRks]| ARy 9 zfol= QA
(error term)2] 7Fgolt}. Unks|AREe] 495
L] QApEmkS THdskal v 3|71 A o] A9
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Table 5. Individual and household variables Good 28941 351
Variables Description Obs. % Health Very good 5126| 61
og Yes 5657 69 Under 50 3080 39
Depression No 76,754 93.1 717 05-1 5357 6.7
A Male 37,656 457 225 1-2 10601 133
Sex Female 44,763 543 I_'::')::;':?; 2-3 14,686 184
19 - 29 10,831 131 Income 3-4 14870 186
29 - 39 15427| 187 (million 4-5 10918/ 137
ot 39 - 49 19,168 233 won) 5-6 9449 117
;g: 49 - 59 16254 197 ﬂi Over 6 11,022| 137
59 - 69 10,040, 122 House . Under 5 16062| 195
69 - 79 8318 101 hold I::s'i"‘jeL-c—e 5-10 12470] 151
over 80 2381 29 Level | o 10 - 15 11,710, 142
Uneducated 2611 32 (year) 15 - 20 8188 99
Seodang(MZ) 13 o1 Over 20 33977| 413
Elementary school| 8494/ 103 J}LEM [Multiple household 76,125 924
agex Middle school 7472 91 Household | Single household | 6,294 7.6
Education | High school 26,834 326 Z=7&ef | Normal house | 36,523| 443
Collage(2years) | 11,132| 135 House Apartment 45896 557
University | 22,020 268 Type
7Hel Overscifgluate 3619 44 =3 A E el ICC(Intra—class correlation)
IZ?,, Office job | 21,819 26,5 %MH ke A EE 316%, AT el A
Level Service/Sales job | 10,766| 13.1 2 3.7%= Weh 7] AiEo] w2
o Labor job 17,750, 216 4—% o = JrHE 7 Fx), $L& e & g}
OCC;‘p:'ﬁon Soldier 313 04 TS 9] oJaFS wo| wko m Ba]A 3h7o]
Student | 3642 44 jjo1 wemck ggkEo] A7) hehd Ak e
Housewife 17,998 219
Unemployed 10,035 121 detriar = 5 sl
Married 56550 687 <E 7> 34 A FE‘ AE}J%EU% MY 548E 5
SOIAEN Separated 1351 16 < W7 9 stk A, AR, wSE AlY,
Marriage Bereaved 6161 7.5 Zoltelr} -9 WA welo] 9le-S ojn]sh).
Status Divorced 2954 36 oJAJo] YA BT} O 9-%o] Wo] 1= oz 1}
e S s sl e} YAk Witk e, 1Y
AEHA Mild 44611 541 2 923} H(H)e] AHIAE B, Ave] Al
e USRS & 809 ARRAE el dYH At
- Very bad 2582 33 ERstth 2] Alg ghe E83 57 A"
ekl Bad 10081 122 HAE AR A} 982 1 194 7E Z7H8
Subjective Normal 35,684 433 40~50thol] ol28 A ZAaskat
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Table 6. Z22l=& B (Neighborhood-level variables)
B2 Variables M Description Mean Std.d Min. | Max.
QI Population 2013 population 22,547 | 14,370.87 181 95,954
Q|=9l H|Z . . .
lj_jl. = . 2013 foreign population ratio 0.05 0.87| 0.003| 0.89
Foreigner ratio
HE da=0| . -
Avg. Bld. Height Average height of buildings 1294 7.64 471| 5244
HE =0| EEHA Standard deviation of buildings
- . 9.36 6.20 1.23| 29.00
Std.dev. Bld. Height height
A e . FIoor area of all buildings 0.85 087! 00003| 603
Net development density |/ build-up area
a2
== OlItE 9{HA H|2
ax IIHE A 'Ig Floor area of apartm(?nt. 029 024 ol oo
N'hood Apartment density / floor area of all buildings
Level QutZ=El A H|g Floor area of normal houses 021 017 ol 089
Normal housing density |/ floor area of all buildings ’ ' '
DAANE AHA H|E Floor area of neighborhood living
Neighborhood living facility density / floor area of all 0.14 0.07 0.01| 045
facility density buildings
Exjo|g2sstE Land use' m!x |nde?< by Residential/
. commercial/industrial use floor 0.75 0.17 0.02 | 0.9994
Land use mix (LUM)
area
HELE AMH|A BHEH| : ' '
. . Public transportation service
Public t rtatl . 145 0.61 0.54 5.52
u .IC ranspo 'a on area(500m buffer) / build-up area
service area ratio
WE S ()] PO o) Ao W & HA Wtk 25 S0 WFoR felat
% o] 25T $2o] A7 et Agle] o] ASo] ¥85F $-2o] A Ve £a
B FA WSS ATA LR QT W ARAR AFTREE S(-)0] WERew felsle] A%l
oF Al 9 g, e, A, T, A5 $-go] 498 Belnk aela 19174 of
Ao A $-go] ol Lhebuth £ AH EIE B K9] BFOR Felslel 195 ¢
e frelatedenl #7 M WA el $-go] wol ekdg ofvl g}
w, H7, APH, o] &, m]E B 9-go] At ol TEE WA E A9 R, S A5E
ol Hlgto] 27 vebstth T4 AAelM 2B gole] Hud iEHAl, o/EEE, ofvtE dd
Plss GFHe] WO FOBIAT AGS () A g, QT A g, AR Av
of Wow folsiitt. o A BEolM A HE, BEXolE T, tiFulE AH|A HAH|
MY S e AoR ekt sEdzst F Jb R o erton], 95 i&S fo)
#5 AZFE} 2o B 2 AP v S QT (F 7 2R,
AL % % k. PAE AFE FEole K)ol o §
PGS TFrE, ARV 107 ofir)  dlalglon), 71%E Faikole] EEAAR &)
Relsiglon], AFshs Fue] Pehs 80] T WFOR P3P folsgt DY ABES Fir
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Table 7. Ct=ZF ZX|AE! 3|F &AM (Multilevel

logistic regression model)

Model 1 Model 2 Model 3
23 2% 4% 25 29 | 32F 2X 2¥
M2~ Variables Logistic Multi-level(2) Multi-level(3)
Regression Logistic Regression | Logistic Regression
Coef. z Coef. z Coef. z
04 Female 0.610*** | 16.02 0.705*** | 16.28 0.699*** | 16.16
AH Age 0.027** | 3.88 0.032%** 3.98 0.033** | 414
HHMZ Age’ -0.000*** | -4.75 -0.000%** | -4.83 -0.000*** | -5.07
WS4 Education -0.023 -1.62 -0.031* -1.93 -0.037* | -2.27
MH|A/EHOY Service/sales 0.244*** | 447 0.276*** 443 0.279*** | 4.48
Ct= - 2X Labor 0.213*** | 398 0.241*** 397 0.230*** | 3.79
7ol A =01 Soldier 0.064 0.19 -0.029 -0.08 0.018 0.05
Indil\ji— Occupation| 4 Student 0.175* 172 0.231** 2.02 0.249** | 217
Z=5 Housewife 0.480*** | 938 0.550%** 9.40 0.551*** | 9.43
dual 22 Unemployed 0.759*** | 12.64 0.886*** | 12.74 0.896*** | 12.89
Az 7] Separated 0277*=* | 272 0.298** 2.50 0.302** | 253
Marriage Af% Bgreaved 0.230*** | 3.68 0.268*** 3.64 0.283*** | 384
0|= Divorced 0.542%** | 827 0.622%** 8.01 0.632*** | 8.16
Status "5 = Single 0198 | 334| 0216 | 311| 0207+ | 298
Subjective | AEZ|A Stress 1.106*** | 54.61 1.261** | 4814 1.255*** | 48.05
health | 74Z4== Health status -0.403*** | -21.20 -0.463** | -20.78 -0.459*** |-20.62
e 7+ AE Household income -0.076*** | -8.00 -0.087*** | -7.54 -0.089** | -7.68
House- 7{1% 7|7} Residence period -0.018* -1.82 -0.023* -1.90 -0.022* -1.79
hold 191 77t Single household 0.166*** | 293 0.217%** 322 0.213** | 3.16
OfItE 7{Z Apartment -0.037 -0.97 -0.040 -0.88 -0.037 -0.80
Demo- | @It Population 0.000*** | 544 0.000%** 5.01 0.000** | 249
graphic | 2|29l H|& Foreign ratio 0.070 1.00 0.079 0.92 0.021 0.19
A2 H354 Avg. height 0.014*** 312 0.015*** 2.87 0.014* 1.78
Buﬁding S5 HEHEA} Std. height -0.028*** | -4.25 -0.031*** -4.00 -0.031*** | -2.76
R /2 Net dev. den. 0.115** | 376 0.131*** 3.51 0.137** | 261
CTES OIItE H|E8 Apart. ratio 0.379*=* | 271 0.490*** 291 0.642*** | 273
Nhood | o | 2ei5E bl . o .
Environ. | = 0|2 Normal house ratio 0.288 191 0.389 212 0.458 181
land - "3alusin g b
use | Nhood facility ratio -1.338 -425|  -1472 -387|  -1437%* | 271
EX|0|8=¢ LUM 0.590*** 418 0.677*** 4,02 0.815*** | 341
. OiSusS M|~ @5 01154+ | 449| 0134 | 429| -0121%* | 261
ublic transit service area ratio
Constant -5.260*** | -19.05 -6.214*** | -18.82 -6.307*** |-16.93
Obs. 79742 79742 79742
No. households 38947 38947
No. groups(dong) 546
Wald Chi(30) 3542.80*** 3520.68***
LR test vs. Logit. 311.04*** 477.53***
AIC 33641.00 33331.96 3316747
BIC 33928.89 33629.13 33473.93
ICC_Level2(hh) 0313 0.316
ICC _Level3(dong) 0.037
*p < 010, **p < 005, **p < 0.01; reference variables are male, office job, married, normal house
**Level2(hh): Household; Level3(dong): Administrative district dong(Neighborhood)
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