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Fig. 2 Research framework
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Tab. 1 Descriptive statistics of variables in sampled neighborhoods

. Bifi/ b E - Byfi/ b & . M/

- (bRME) - (bRAE) — (bRifE)
AR 42.81(13.753) || M5 A PHEERRE KT 12.624(1.864)
FH P (%) 49.10 NDVI_1000 m 0.117(0.093)
AT (%) 77.30 M5 (%) 50.90 YNTGE S RENR 0.033(0.023)
HNHiL(%) 22.70 MANHBAGT/H) ES SRS 0.215(0.074)
&3] 0~1499(%) 2.40 s /N T LN 0.843(0.328)
WAL LLR 5 (%) 16.90 1500~4999(%) 44.30 A mK 4.485(3.395)
B R A (%) 65.40 5000~8999(%) 46.20 DHLE S 1.794(0.790)
AR L (%) 17.70 > 9000(%) 7.10 FaR s 17.913(3.480)
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AS AN Z 1 AR R AR, SRR T AR ORI AN SR A ISR T 45 5
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2.3.3 MEMELHSE Wil {EVCAC (Propensity Score Matching, PSM) i i X AbFREH 5 4
TIZHFEA B —DLE, IRFNFEHLATECROCR , DA nlU A8 S 300 A B EpLS T4k
PSM LA R A - ARYE TR BRI A i Y, g Logit AU AR MREA A KL FHZH (Y
W, BB A5, SRR R R . B R A T8 — L.
Rk WL, A SCRITARUTITHED . P ARPC S FIAZITHC 3 Fh ik, LABRASZRAL T BEH LI 1)
BOHRCR . &, A SAETEPRXHE R T Y52 W 250W (Average Treatment Effect on
Treated, ATT) & &k,

3

3.1 SRV ER BIHMERENZ MRS

PSR (Null Model) ATt X2 A4 2 B 2% 32 15 8 B PR KOF Bk 2
SR TR, PP A BRI AR SE R (ICC) 402513, BR#HIX 2 & @R R [
AR 22519 25.13% 0 MM AMEZ AL X 2285, IR H A AU 1) 2920.599 T [ =
2632262, RIWGALIFEEREA R R E RAGRAEAE X2 R e, IEG #2280,
F2PRIAL L SRR AL AU AL O R AR R SRR R, MR (B =-0374, P<
0.05). 4% (B =-0.770, P <0.01) FIAR KL EHEFKFE (B=0579, P<0.05) 5
H P B EAHE; NDVI (B = 1.584, P <0.01) FIARSGEH I (8 =1.489, P<
0.1) 5 ATHERRRE B EIEMHE; MR (B=-1418, P <0.01) Flix 2 i 2
(B=-1.970, P<0.01) 5T EEAAMC, FESIHC OB tH S8 HE
SRS BT R 22 R R A A0 (B 1a~1c), K INNDVIFILEL3R 5 i B g B i K
S EFEADG, o Bl B IR B Al B S A B AOAOG; AFE kH  LE SR R A
AT AR S 50 B T B W A DG B A R St S R A UG, Y
KR TRHE RN EE R X SR b it , At XS PR 55 B A PREERRE () SR

¢ 2 PR 2 7R SRS AY T[RRI T B I L GO B AR S a8 3 A AR
i, RINDVI (B=1.757, P<0.01) RAFESHL S (REB=1.719, P<0.05) 5H
TR B A, % (B=-1.428, P<0.05) FEEARMIES (B=-1.786,
P<0.01) 5HIPAEESREAME; OFES (B=-0431, P<001) 5[
W AIE ., R Sobel K46 HI T L AR & A R AVERT, G IR Sl ks (Z =
5136, P <0.05), HTZEHIFEXZE0 T N 5B RAEMIX, X JE KR
B 5AMNEH XARAAE— 22500, AR EGT, ek E R A AR NEE, Ak
SREOFHPIREE— R /D F AR R W RIS e 1 24, WM 3R Ty, i
S R B PR K

XF 4 Fhag Al bn R H PSM iEATAR (M 73BT (Sensitivity Analyses), Kfab T4 4k {b4s
PRHEZ T 50% M HE DR RAE AR, HA e RAVE 4G, FRRER 1 bl Az 5 e
Pl AR T BTG, A K a R R A AR A e (R3).
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Tab. 2 The association and mediation effect between neighborhood greenery, self-rated health,
physical activity duration, psychological stress and social interaction
R 1 Al 1a R 1b i 1c i EY)
A ATF AR s PARELOE RARELARS AR [ THEE
Bzt fEREEEA) ER@EEB) EAERC)  EEKED) (R A B'.C'.D)
ot s EE g FE s TR e B g
LrAb I
NDVI_1000m 1584 0.589 3353 1318 0202 0338  1.091 1266 1757 0.571
UNTE SN 1.489" 0.692 2364 1.545 0296 0304 2101 1.157  1.719" 0.670
LR -1.418™ 0.537  2.890" 1.190  0.838™ 0303 0287 1.157 -1.428" 0.521
5 Sli/N LR -1.970"" 0.533 -2.868" 1.189  0.591° 0.304 -2.036" 1.147 -1.786" 0.519
A
fa B 0.022  0.017
LBEE ) -0.431" 0.075
AR i 0.003  0.016
MR
PESI(S 4L ) -0.374" 0.101 -0.389" 0208 -0.055 0.048 -0.565" 0.235 -0.397"" 0.010
@ity -0.770"" 0.062  0.958" 0.131  0.086™ 0.030  0.134 0.148 -0.699"" 0.065
JI (SRR AT -0.021 0.054 0.157 0.309 0.147 0.096 -0.376 0.679 -0.003" 0.147
HE S A LT
R 0394 0.172  0.095 0352 -0.052 0.081 0526 0397  0.385  0.168
AR 1 0.579" 0227 0.531 0466 -0.124 0.108 0395 0524  0.555 0221
WA 0.152  0.119 -0.429" 0.174 -0.524"" 0.162 -0.237 0.198  0.135  0.084
Ty 2 0.442 2251 0.151 1.985 0.407
HNT 2% 1752 7.351 0.391 9.467 1.679
XPEAUSA(E -1313.042 -1858.136 ~750.564 -1949.368 -1296.430
AIC 2655.731 3750.272 1535.564 3928.736 2628.861
H: "P<0.10;" P<0.05;"" P<0.01,

32 FURENERBIFREZNNEEESR
3210 GUREXNARUNBEEITEENEZRES B FRIARE (<149970)
AL 2.4%, %lﬁ#ﬁé@&;%ﬂﬂ WA H ARG, HEHECAS A H WAL T 5000 JCHFE
RAVE AR (353 40) AT 20T, RITERACIREE XS AN [RI S A TR (A ft B 119 22 5 52
Wi o HR A AR T o i AR 1 23 580 TC.C 43910 0.1559 F10.4359, ¢ HF 0 S PR A ft
KRR 25 S e — e R B LR A FAEIX A p 22 5%

®3 HEFEAUSHITFRERXEK: ETPSMESHT
Tab.3 PSM analysis of neighborhood greenery on self-rated health

VEFE 7% NDVL 1000 mATTfH — ZAhelgkih s b ATT(E LR ATT TN el A B 28 ATT (B
AR 0.792" 0.670 -0.560" 0.590"
FAz 0.184° 0.398™ -0.378" 1.075™
Bt 0.201° 0.392"" -0.392" 1.076™

W "P<0.10;" P<0.05;" P<0.01,
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BT 3 g SEERIRY , BRORERALIREE XS AN [ [ PP AR RS0, 255 s ir 3 4k
BRI R A , A 3at B @ G L OHE T AR ess i s A, FE R AR
WAFEAR T, SRR Sl A e (R B 0 R B/ N TAR 3 28, RIS A A i B
RHE (B =-0.049, P<0.1), LHIES (f=-0.538, P<0.01) 5 PSR E A
X, ERABHATULEE S (B=-0354, P<0.01) X IEERE S BB R A, FI%
HIRI AR B A PSRRI 75, AR R 1 16 S N8 it R 1 Ak X Ak 5 i) Jo R B 1)
BT (FR4).

i —2 2% ] Sobel Test #6560 H A 800 o AR ATEMAR R, R 7 28 i A S5 2 el %) I 5
(Z=13.015, P=0.003). LK (Z=-3.227, P=0.001) Xf [ PPARREM 0 b & 353545
AN s FERWARHRT, RS aERIEARPER (Z=-3.951, P=0.00007)
FAETR AR o BIVE S G A i3 2 el I 8 RN SR IR IS A TR [ B e i 52 i)
R RPN, TR 1 G AN ST 2 el A 8 o v SO A TR [ B B 40 52 i v 2 4 vp
AN, DR X SR A X H RIS AT A R R 1) RE M R B K T i AR AR . 4 LAk
IRBEhE | s n] A R R AR AR B P AN, T R AR AR 32 T Sk PR R
SRR S A RIEALS ZE A R 8 m,  H A 7 2R sl S IS AR A o 22
5o VAR AR P R 25 R TR ER G AR I [ /b, s e A B 45 H At Ty =0
&, RUHX T DX SR A AR s A A
322 FURENARUEANEEBITHEENEINES 20 B XL IR AL
o LEAN [P AR (] 9 22 57 0 Lo PRI 23 ISR A1 5B R AR 2 S AR ) TCC 431 4 0.2640 Fil
0.3125, FEBHLC PR R R K T i e Rk 22 e — e R TR F T XA 25 57

BT 4 Jg FE RS | R ERALIAEE B A PREERE BN . NDVI, Alelgkhh by b . il
NGRSO R g i RN ERE (9 SRR T 1§ S e I g oy T O R AR G i N SRR (3 SR A
FMK, Rl 4a B B . R AR S AEBIA, SEREIR, LotEREAR B B Y

R4 HEFUMAREREEEZWE S BTN SHER)

Tab. 4 Stratified analysis of neighborhood greenery and self-rated health by income and gender

T 3 i 30’ R 4 i 4’
PRI [ PP AR [ PP PRI [ DT [HAs . H PRAd
e (R A) (#%7%2 A B'.C".D") (M2 A) (#%4%2 A B'.C".D")

(PIRA) (B CPIRIEA) (A et (i) (ES NGl

LRI
NDVI_1000 m 1.163° 1.856™ 1.448" 1.857™ 1.366"  1.647" 1.629™ 15327
UNTES i 1.630” 1.483" 1.9417° 1.498" 0.998"  2.059™ 1.439° 1.974
LR 1273 1527 0.710" 1299"  -0.802  -1.887"  -0.251 -1.894
FOTARIRIES  -1.273°  -24317  —1.112"7 2,142 2319 -1.549™ 20347 -1359"
A
fd Bt -0.049 0.034 -0.063" 0.033
DR -0.538"  -0.354" -0.612"  -0.173
P sris 0.001 -0.005 0.010 -0.003
2 IH] Ty 2 0.526 0.428 0.481 0.338 0.462 0.489 0.403 0.430
HNTT % 2.302 1.245 2.137 1215 1.787 1.513 1.616 1.506
TSR (B -664.696 —640.479  -651.443 -633.171  -677.395 -626.098  -657.723 -623.857
AIC 1357393 1308.957  1336.886 1300.455  1386.790 1284.195  1353.446 1285.715

H: " P<0.10;" P<0.05;"" P<0.01, RIS FEH] T8 1 T80 rA 6 AR 5
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PEES ZBUNTAR 4 240, BERHATR NDVI, 2 Fe & b 1, el 23 bel A B 25/ T4
AR REG LR AT, B (8 =-0.063, P <0.05) XF4ctk [ PFdRRE 5 R
HIE, AEIER LA AR 5 Lot RN S PR AA U B %) [ DA R O S M 4 5 & 2 1
M, Bt (B=-0.612, P<0.01) Z.OMEHAPAmE g s TR (8=-0.173,
P<0.1) (584),

Sobel Testfidu i FeR B, wrEfRd, RO ARPMERS (Z=-2.035, P<
0.05) X [ PF-4dt B (9 5% ) v & #3843 TR A 0ns 5 SR HEREAR D R ) A el 4 el ) B S
(Z =-3.001, P<0.05) E#HEHTHNAMEH SR B LR DR 7 A A 2500 72 B 3
Ko HFHRIFAT 2SS, LWHT H & Z5S5 BB E 21 5%, HiEahe
RN, AHAS S PR 0 1) 376 R 10 B 28 el e s R A T e 5 T S MR R AR AN HIE e 25 T e
BT TR . 534h, AbFS R B2 Ui E Rn, BEEsE 206 A A, M
PR B /D 5 A A T IR

4

ARSCRA MR | @ BEEAR AR 5, e Rhaxibditn, I Z 2B
HABOEIA, TRV T AL X ERACER S e B AR B OB —F b —AT7 7 BL,
AR AN AL BRI 520 22 5 . SRR A IXERAL IR 5 i IR A PP A 7 B 3
KR ; A XA i I 2O B ) ST e B FL PR 5 AR IX SR A PRI ) i BRSOV A AN 7]
AL B R AR AR B AFAE 2257, X FP RIS ATHE PRI L PR AR 1 f o A 3 D7 5B
IR B R

XPHELMENSE, ARSCUESE T v BT 5 T RIRE AT BRI R 22 57, BILC BRI )
X PR AL PERE A P A 8O0 AN 3 o Dt R R AR SRR R A X o A e
B, AL E A R, W LB B i AR B M A AT 5 P R )
TAER AT iz s AT o SR MIASHIFTE v (2 A B I FIAL 23 S8 7 B AR O F AN 2
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The neighborhood effect of residential greenery on residents'

self-rated health:
A case study of Guangzhou, China

YUAN Yuan"?, CHEN Yujie', LIU Ye"?, DING Kaili’

(1. School of Geography and Planning, Sun Yat-sen University, Guangzhou 510275, China; 2. Guangdong Key
Laboratory for Urbanization and Geo-simulation, Guangzhou 510275, China;
3. Zhejiang ZJUGIS Space Information Technology Co., Ltd., Hangzhou 310051, China)

Abstract: Urban natural environment especially greenery environment has been consistently
linked to better health outcome. Previous studies have shown that the greenery environment of
neighborhood is related to residents' health, but scant attention has been paid to
biopsychosocial pathways through which neighborhood greenery affects resident' wellbeing. In
addition, a limited number of studies have evaluated the healthy pathways between
neighborhood greenery and residents' wellbeing among Chinese vulnerable groups in urban
setting. Based on neighborhood effect, three potential mediating pathways (namely, increasing
physical activity duration, reducing psychological stress and facilitating social interaction)
linking neighborhood greenery to residents' self- rated health were explored from 757
participants of Guangzhou, China. In view of questionnaire data involving 30 communities and
greenery data obtained from remote sensing image and streetscape data and etc., this research
employed multilevel linear regression model and mediating effect model and propensity score
matching method to examine biopsychosocial pathways and mechanism linking neighborhood
greenery to residents' self-rated health, as well as the difference among different social strata (e.
g. different income and gender groups). According to this empirical analysis, the following
conclusions can be achieved. Firstly, residential neighborhood greenery is significantly
associated with residents' self-rated health outcome. Secondly, reduction in psychological stress
is a kind of pathway linking residential neighborhood greenery to residents' self-rated health.
Thirdly, the impact of neighborhood greenery on residents' self-rated health differs significantly
among different social strata, and neighborhood greenery has greater impact on the self-rated
health of low-middle income residents and female residents group, which means the beneficial
effect of reduction in psychological stress on self-rated health is strengthened by neighborhood
greenery. This research findings enrich the empirical research on greenery environment and
public health from the perspective of health geography, and suggest the necessity of improving
active spatial intervention and greenspace construction of the "healthy community" at the
neighborhood scale in promoting residents' wellbeing in Chinese urban settings.

Keywords: residential greenery; self- rated health; neighborhood effect; vulnerable groups;
Guangzhou



