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Influence of haze in urban greenspace on behavioral decision-making and physical

and mental health of the elderly

YANG Binghui, CHEN Ye”~
School of Architecture, Southeast University, Nanjing 210096, China

Abstract: As important green infrastructure, greenspaces in high-density central urban districts serve as an important
outdoor space for the surrounding residents, especially the elderly. Meanwhile, the ambient air pollution via particulate
matter in such areas is closely related to the physical and mental health of the elderly visitors who suffer long-term exposure.
This study is initiated to build a technological path between haze exposure and the elderly based on the positive and negative
relationship between greenspace exposure and haze exposure under the background of the national strategy of healthy aging.
In addition, the structured questionnaire interviews and the measured evidence-based experiments were conducted to collect
data including physical environment data, crowd activity data, haze cognition data and basic population information.
Combined with various statistical analyses including correlation analysis and mediating factor analysis, the impacts of haze
in urban greenspaces on the decisions of the elderly to go out to visit such spaces as well as their physical and mental health
were explored. A total of 138 crowd activity data and climate data were recorded, and 200 valid questionnaires were
obtained. The results showed that the physical exercise and the social contact were two main reasons for the elderly to the
greenspaces , and the typical activities of the elderly varied with the difference of physical environment using correlation and
mediating effect analysis. Moreover, the air quality of six research sites reached or even be above moderate pollution (PM,
=115pg/m’) during more than 70% of the survey period, suggesting that the air quality was worrying and exposed elderly
visitors to serious health risks. According to questionnaire, the cognitive limitations on the potential hazards of haze were
commonly existed in the elderly due to insufficient understanding of haze, vague perception and psychological neglect. In
addition, the multiple and complex internal driving forces led to the decision-making of the elderly people to go to the
greenspaces more perceptual than rational. Overall, there is no prominent correlation between PM, ; concentration and crowd

activities, showing that haze has little impact on the travel decision of the elderly since their insensitivity to haze pollution.
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There exists a gap between the cognitive decision of the elderly and the actual potential health hazards of haze. The results
highlight the urgency of measures to promote healthy aging, and the importance of actively promoting the optimization of

elderly-oriented landscape, which has certain reference value for the current human settlement environment construction.

Key Words: haze; greenspace; the elderly; health; mediating effect; PM,
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Table 1 Site description and activity statistics
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Table 2  Statistical table of PM, ; concentration

il Site Al A2 B C D1 D2
PM, s F-¥{E/ 3

>3 (pg/m”) 187.5 185.0 188.9 185.6 192.7 190.3
Average of PM, 5
2R i
Iﬂjﬁ,attm/%. ) 8.7 13.0 8.7 13.0 13.0 13.0
Proportion below light pollution

e Yu 1|/

REERLOV e 17.4 13.0 17.4 13.0 8.7 8.7
Proportion of light pollution

ERcAYVAYNS 1
ST e B L Ll 9% 73.9 74.0 73.9 74.0 78.3 78.3

Proportion of moderate pollution and above

212 AR

FEF AR A9 H 200 1722 58 1035 5e 5 BAHRATRRE (2 3) , 53R B/R WA 29 & iz, B
YEIR 22 (54%) ; 4E 06 EBAE 60—79 % Z 08l it 67.5%, K2 & ¥ AAM A, HZMm [ £ 47
(87.5%) KN Fdskhh,, TEAFE SR AYESE I, 37% 1) &4 AN KIEZEAATIEE (>15min) , K JE 5—10min 2
FFIE R (24.5% ) Al Smin H£ATIER (21.5% ) HISEHL, 77% 045 A6 shiHAE 1—3 /Nt AT IR b 4B
TSR e (94.5% ) , Hik & ASRIREE W 51 (70% ) T B M AT (54.5% ) 4 K 383 (37.5%) , 6 H
AR ST H AT B4 BB S e T R o L L R S AT N R IO ) 2 i AR
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Table 3 Basic information statistics

$HE Features L8] Proportion/ % FEE Features HA5l Proportion/ %
51 Gender ) 54.0 SR YR Hometown EZ 84.5
L 46.0 HAl 15.5
AR Age 50—59 12.0 HBhn B (£ik) 7:00 Hi 2.5
60—69 33.5 Activity period 7:00—9:00 24.5
70—79 34.0 (Multiple choice) 9.00—12.00 41.5
=80 20.5 12:00—15:00 53.5
SMAEOL( £k ) —A 87.5 15:00—18:00 28.0
Number of people RKFEZN 17.0 18:00—20:00 14.0
(Multiple choice) i) YN 4.0 2000 J& 0.5
= AKLLE 6.0 IFI RS <1h 16.5
% shiE B Distance 5min 247 21.5 Activity duration 1—3h 77.0
10min 2547 24.5 >3h 6.5
15min 47 17.0 UEIEGIE S0 JTHM 54.5
>15min #47 37.0 Reasons H SR 5 70.0
AT 1y 96.5 (Multiple choice) B 94.5
Transportation LR 2.0 Sk 37.5
N L5 HoAl 1.0

2.1.3  ZFF0TIR TSk b AT R e

FEHAE N RIA BT TR LlloRTE“ 5558 (PM, " R kb K55 s RT5Q S NE 5 3
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2SR RS —E R EEIS AT TS ShEOAEE L DR AR R T B AR AR R BT, 80%
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Table 4 Statistical table of haze impact

I ER1] I B}
Option Proportion/% || Option Proportion/ %
FHRIEAWNT] AT 2.0 BRI B AN F 85.0
Go out or not in haze MRR S Yo 55.0 Activity period in haze S (P55 5 4% 1 ) 15.0
Shr] 43.0 BisE s R IHE<1h 21.5
FERMITMER(£ZiE)  THW 47.0 Activity duration in haze  JiZ%E 1—3h 2.0
Reasons for out in haze BRI 39.5 ANFER 76.5
( Multiple choice) iaganii st 91.5 BRMEFER NS W Smin 217 2.0
BR 31.0 Distance in haze JEZE 10min 47 1.5
ik 41.5 I 15min 247 1.5
HAl (AT 3.0 RFE R 94.5
FHRAI TR X B AR AT 56.0 HF>15min H4T 0.5
Reasons for not out in haze % 1\ 38@ Fhilik 1.0 BMEHERIITR RE 99.5
HAb (21T 43.0 Transportation in haze [l G St 0.5
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Fig.4 Structure chart of haze health impact self-evaluation index
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B.C.DI =gfirh, “# A —ERE R AN (-0.47<r<-0.43,P<0.05) (£ 5) ., BIK1i 5, PM, WK
5 M NG S AT W ARG (R 5 M 2R & 870 B 5 3 UM DG 1 (r=-0.400, P<0.01) , R 24
NN 55 55 AU, 55 R AR N AT AR, (HR %5 5048 5 5 Wy PS5 05 % AH G, Rtk R H
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Fig.6 Psychological influence self-evaluation histogram
x5 HEXESRERTITR
Table 5 Statistical table of correlation analysis results
YR AHICHE S N AT ) ARG LRAETIERE
Site Correlation analysis Number of people Social activities Physical activities Comprehensive comfort
AL BRI PM, 5 r -0.247 -0.195 0.074 -0.377
P 0.257 0.373 0.736 0.076
A2 g3 PM, r 0.166 -0.109 0.531 %" -0.384
P 0.450 0.621 0.009 0.071
B1 1E K[ PM, 5 r 0.122 0.093 0.484 " -0.471"
P 0.581 0.673 0.019 0.023
CLEM) "3 PM, r -0.541"" -0.208 0.333 -0.463 "
P 0.008 0.341 0.121 0.026
DI A=K/ PM, 5 r 0.038 -0.281 -0.272 -0.430°*
P 0.862 0.194 0.209 0.041
D2 B s, PM, 5 r -0.174 0.170 -0.272 -0.366
P 0.428 0.438 0.210 0.086
(K Whole PM, 5 r -0.104 -0.069 0.079 -0.400**
P 0.226 0.421 0.355 0.000

% % P<0.01, * P<0.05;R:#3FR %L Correlation coefficient ;S : i # 1 Significance

2.3 AR TEE R
DA PM, 7Ry [ A8t 7 15 sl N B IR B | 255 8738 B2y h e AR BEIEAT v A B0% 73 Hr (181 7 .3 6)
F6 HAHEKRMER
Table 6 Mediating effect test results
N xb . R B AT N
- o B I B T S
X Total a I,)( . BIFXNH Direct Test . Effect
ltem Mediating . proportion .
effect (95% Boot CI) effect conclusion proportion
effect formula
PMy s >8P EE= B -0.018  -0.008"* -1.875° 0.015 0.019 —0.157  -0.033* [y laxb/c| 83.3%

#* % P<0.01, * P<0.05
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XM s c= 0018 | EAK BE: Y=cX+e

a=-0.008% b=-1875%

X-PM, 53k Jif ¢ 770.033% Y| riES AR e;=45061) BHI3: Y=c'X+bM+e,

7 GEFFEEN TN BAEE

Fig.7 Mediating effect model of comprehensive comfort

SER LI, ab FRFIIH) 95% CIOEAR X [H]) AL 0, Ui H A A8 1 25 B 673l FE 7R PM, s B2 M B 56 &
W HA B RN, SO, ab(FRARIN ) 5 ¢ (BRI ) A5 R R, B RO TR A 250 AR . Ul
CEA RTINS, PM, W B RRON , S T LA - 0.033 i _E [ R AL 0.015, BN N
-0.018, A& 5 LR 83.3% .,

3 it

3.1 LR P ERE X EAE N B0 B A BT R

138 YRS IES R %k 2 B B PML, s Wk BE SR B0 R A 3 LU IR 11.6% , 75 - HLR -3 PM, vk B #R7E
180pg/m’ L b, 44 R IR 8% 25 ST it 15 50 AQI 8 ( HJ633—2012) , iX N 4(E )R FEH B 5 44, 4 PM,, 7F
150.5—250.4pg/m’ B, 28 S AR ANERE OISR B AR AR L R 5 i A 35 3

A LR, TS IR B R 80 5 e B A 22 5, S BCEAE )OI ASRE MR 2R B 16 v i R 1 A T
S M LS A AR O, T S b S GG R A TR IR BRI P TSI R BT, Ah ST O DR
At S HREE IR RS T B R A 16% 198 N R 55 38 RO IR, 19.5% 12 4F N 36 7R 55 58 (il LA
ST, X UL N RERIAZE 3 KGO0, X2 A0 PR Bt A7 7E 25 T e, RN, 5 s e 5
L5 b T 2 1 TR I G X L SR SR W A B 3k AP 1 2 M 3 5 ) 070 1 A 00 v S kg S W TS 1 X
JEPE RN HE Sl A5 138 B AL A R
3.2 SR TSR AT IR 5 2R G Uk

WFIE 2 B0, %ot 55 58 A0 A5 DA I SRR S M 41 NI A 7006 20, 2 705 B E 25 g 0 A s A 5 i e 31
WERRAAE , KEB AR AR 55 AT B = X 55 5 K HAd B G A IE R AN, 2R S IR AL 3
AR RV A 38 A A ZE S5 B, S e DR A5 b LS P, B, AR SR B i AR
o IR T 32055 T SRR UG, U 6 137 32 B el 52K TR 25 2 BB B ARG , 53 1A 6 i X %5 5
A EmINAL

SO AR N AT DR SR AY T2 2 SR AR [ TG S B G R A5 R 1, A R ik 91.5% Y B AE AFR R
EA %, W A TG S SRR, TR BRI T T 2GS, DASE S KON S AT B LT,
AT DATAH A T 25 el g b 10 e SR S5 T 25 5 190 T DT B 5 % 5 5 1 JER DA AR BE 45 0% 26 1Y) iR
M) 3 ARt 0 P A5 DR T 6 5 3 A 5 RIS VR R AR AT B

4 iR

AL FEIRDY T IR P 55 50 8 AR AT ORI B O RR A, S5 SRR s N s s
Bt FEAIRML . B TS 55 50 A0 HUAS 2 BRI LK OB B 2000, S84 AR BB H 25 2 Bl ¥ 3l 19
GRS R (RPN s Y

AHETE Fa 7 (9 AR N 25 58 (9 A IR SR 5 55 2l Al R G A 2 IR ) S 22, S et g Ml 2 S B T T ) o
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