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Associations between urban green space accessibility and mental health of
residents from the perspective of socio-economic status
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Abstract: [ Objective ] Environmental and social problems caused by rapid urbanization are increasingly threatening the
health of residents, and the optimal allocation of urban park green spaces has become an essential strategy for the built
environment of megacities to contribute to mental health positively. This study is to analyze the environmental and health
benefits of urban green spaces from the perspective of accessibility, taking into account socio-economic conditions.
[ Method ] Based on the theoretical analysis of “nature-psychology-society” , an ordered logit and moderating effect model
was constructed to explore the impact of urban park green spaces on mental health and to investigate the health
inequalities resulting from the moderating effect of socio-economic status. [ Result] The baseline regression results show
that improving the accessibility of urban park green spaces can positively influence mental health, and this positive effect
tends to decay from the city center to its periphery. The moderating effect analysis revealed that socio-economic status
had a positive moderating effect on the relationship between urban park accessibility and the mental health of residents,
and significantly strengthened the positive effect of park accessibility on mental health. Heterogeneity analysis revealed

that the mental health promotion effect of urban park accessibility was heterogeneous across household registration,
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gender, and age group and moderated by socioe-conomic status. Urban versus rural, female versus male, and elderly

versus youth are more likely to suffer from mental health inequality risks induced by differences in park accessibility.

[ Conclusion] To improve the mental health of all urban residents, three aspects should be adopted: optimizing green

space layout planning, improving the quality of green space services, and strengthening the management system of green

spaces.

Keywords : urban park green spaces; accessibility; socioe-conomic status; resident mental health; environmental justice
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Fig. 1 Theoretical analysis framework
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Table 1 Sample statistical characteristics

FHIE B3l 15 17 £ A et/ % FHAE eS| Vil s i el %
characteristic category frequency proportion characteristic category frequency  proportion
P51 5 690 44.26 &K Eada 24 1.54
gender s 869 55.74 I 47 3.01
<18 143 9.17 ZHERE Ik 177 11.35
1830 485 T educational attainment L 383 ae
E/a 31~40 409 26.23 RAEHAR 811 52.02
age 41~50 202 12.96 WFFEA B LA 1 117 7.51
51~65 209 13.40 <8 412 26.43
>65 111 7.12 [8,15) 553 35.47
SRR L 2o 1011 64.85 EIA K/ T [15,30) 417 26.75
mariage status e s 15,15 average annual income 130.50) 128 821
Ik 2] ] 1226 78.64 [50,100) 38 2.44
household type i) 333 21.36 =100 1 0.70

®2 TERARBRMELITSR

Table 2 Description of variables and descriptive statistical analysis

B3] A A 13 R A FHE bR
type variable variable description and assignment mean SD
YP! p g

J R E AR (V) R =182 =2, =3; 8hf =4, 1% =5 3.74 0.83

explained variable

O iR AR i 10 km PUZF=1;[5,10)km=2;[3,5)km=3;[500 m,3 km) =

Nl 4 N
core explanatory variable AP TR (X) 4,500 m AN =5 3.79 0.99
= Kb =0;/NE= 1000 =2 mrh b % = 3, KRG a4
Eopange 5 H H 5
‘ | RHTARE Fr=ds BI5CE DL =5 4.45 1.00
ez
PH AR Hifv (M) S BR=0;2A= 1 =2, R T B =3; k5 5
adjustment variable socio-economic Bl AR =4; %W AL=5; AR =6 2.29 1.61
status
. <8 Jigt=1;[8,15) ot =2;[15,30) Tot=3;[30,50) 77
FHBA JL=4;[50~100) T JC=5;=100 J1IL=6 2.27 1.06
PR F=1;%=0 0.44 0.50
. 18 LI =1;18~30 % =2;31~40 % =3;41~50 % =4;
AR i S1~65 % =5;65 % LI 1 =6 312 140
individual dimension
WS IR Ciff=1;Hf=0 0.65 0.48
il FUEEAA WL =148 =0 0.79 0.41
(Eﬁ) e L p=1; M5 =0 181 0.40
C
S TR ;11?;1:;5[1,3)@:2;[3,5%:3;[5,10)@:4; 426 127
variable household dimension -
FPENE 0A=0;1 A=1;2 A=2;3 A=3;4 A=4;5 AKX =5 0.75 1.02
FiLEEL 0 A=0;1 A=1;2 A=2;3 A=3;4 A=4;5 AKLI =5 0.64 0.72
N R T WESERT <lh=1;[1,15) h=2;[15,2)=3;[2,25) h=4;=25h=5 2.56 1.13

greenfield dimension A 0~2¥K=1; 3~4 K =2;5~9 K =3;10~20 Ik =4; =20 Ik =5 2.58 1.33




252 (RN N A N s O (S G = B N )

548 4

14 REHE

1) FEAERNARERL A 5T T 3R] 1 40 1)t
SRR T /2 e o b FT R P F 4 ve fig  E F Fe R F
{5 | Lh Kot 25 28 B b A S A A 308 1T 2 el ¢ b AT 5K
PESZ I e RO BRAERR h 51 & T A4 R ETH &
BV RAG S 2 e 5 b 7T AP R A X RO S B
K HAT B E S0, At S 2 B AL A
el 2t by AT A P 5 Fee TR Bt R OC R ) ) 1 1) 9781
YER . ST Hd R B0 a7 5
s IR OLS [m] A BB 8 A7 s A5 40 A0 Ay ik 4
AL PR s 220 K s 22 1) B HE R OG & T A R
Logit B Probit 45 %Y 5T fii U g A ifF 5% 1) £ 98 4+
FERT S BEA, A Logit HRE75 ()15 25 10 IR M 22 45
G341, AT Probit BEAY % 15 22 I Ik A TE 2843 A1, T
ABIFGE IR 80 0 J30888 I A 396 12 o v 1 250 A1
WA LIS % SRR 28-30] TP IT: Logit B
TS AT

Y=o X,+a,C+e,i=1,2,---,5, (1)
Kol v W i BRI DI T X, Y
55 0 A7 JE R el S H T 38 Mk (43 IR R AT SR P
X e MU ) AT IR X ) 5 € WM SR o o R
IR RRE KT Y 28 ) A8 o, A4 P RS 2R A | A
K RPN s 0y o, HEHAESEL e BIPLIR 22
i,E[e1X]=0,

1 firp R o o PO PR R ) R B AR UE R
1,y,<6,
2,6, <y,<0,
¥i=13,0,<y;<650 (2)
4,6,<y,<6,
5,y,=6;

Sy, W G0 R 00 AT, U
B 1,0 =0, =3, = 4, i =
5:8,.8,.8,.8, 5 8; MY, BEMGTHE R

2) RO () SUOHE T 3T 2 b
2o iy TR P X R B BRI T 2 ] 2 i ]
ISR AL UL 2 i RO BRAERRE =3 2 [ LA
AR FHALN R B , 30 75 35 8] 3 2880 0 A 0 At — 2 7y
Mo Haniid BE o4 Al i, A2 28T Ml e 2 bl ¢
] R R RO B R SC R T HA TR
RS S B M T R AT R 3
BN,

Y7 =By + X, +B M +B: X, XM +B,C +e,i=1,
2,..,50 (3)
M, R AR R FOR S AL A S 2 5
HBANE 3 X, XM, DA A0 73 o e 2 s v 5 ) A
AL AT S E I, B, Al IR, HeA AR
EBCE SR ] AR —E

2 HRESH

2.1 EHEROEERMNEERISH

3 T 2 el 5 ]k o i RS B B R A
FLERRIE L3R 3, Hoh AR AR mH 25 R R,
O e 2 b AT TR A R R BOIE 1% K F &N
1E, VIR 5 Pl G b vl sk P REAS b 5 e b s R
PRAEERE, 33 O X IR X R 78 340 DX AR 1 %o
ELAMAT B, HR O 3R X5 B4 X A el g ot T A R
B TE 1% 10% 7K i 35 520 Ja RO BRAEE
T A28 K6 X2 [e] 0 ] 305 P o e R 8 i S ) 52 )
AR IR T e o o X6} Joer RS0 B R 1Y) £
SRR N T A58 kg ) 3 L L 0 U A o A B 11 e

x3 PEFMTEENEROERRYZMAEMGITER

Table 3 Model estimation results of the impact of green space accessibility on residents’ mental health

HEER T A T VAl 19 BN T
baseline model estimation moderating effect model estimation
T HE o R o o R _
self-assessed mental health AR IR X PRI X JLARIX EXEFN LRSI 1P PRI X JERBIX.
complete center ring outer complete center ring outer
sample city city suburbs sample city city suburbs city

X. 0.194 % 0.325"*" 0.273" 0.068 0.155*" 0.266 " 0.329 " 0.061
i (3.31) (3.79) (1.76) (0.65) (2.08) (2.19) (2.28) (0.23)
M. 0.118" 0.100 *** 0.126 " 0.274
' (1.67) (2.59) (1.71) (0.70)
Xy XM, 0.013%" 0.023 """ 0.056° 0.048
(2.26) (2.60) (1.94) (0.51)

c il il Pl il il il il il

FEAZL samples 1 559 619 394 546 1 559 619 394 546
R? 0.008 1 0.014 3 0.014 3 0.010 3 0.008 6 0.018 9 0.025 6 0.011 4

F."P<0.1; " P<0.05;

P <001, fi5NHE, FHE

o The ¢ value is enclosed in parentheses. The same below.
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Table 4 Robustness test model estimation results

B B Bty
[ERIRINSL EE5 3 il A A At A i
self-assessed substitute substitute core substitute
mental health explained explanatory adjustment
variable variable variable
X 0.244 " 0.178***
distance ( 1.95 ) ( 299)
M, 0.052"" 0.192**
(2.30) (2.13)
X gistance XM, 0.020
e (2.45)
Mav(‘mu- 0.041 N
s (2.19)
Xy XM 0.003 **
- (2.08)
X, 0.233
’ (1.88)
Xime XM, 0.069
) (2.49)
C Pl i i
FEAEL samiples 1559 1559 1559
R? 0.019 8 0.006 8 0.008 8

e Mmmge Sz B A S E average socio-economic status,

24 HESZFHMAEATIERANRRES T
241 PHEERF

ABIFGE L TP 28 B A 43 AR AN R
P PN REAC L AN [F] P 52 ) 3 e A A A
gEREE S, Hirp AR TREAR R 2N [l S b AT 2k
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