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ABSTRACT

As one of the frequently used green spaces of
urban residents, residential green spaces have a
positive effect on people’s mental health status.
In order to understand the impact of residential
green spaces on citizens’ mental health during
the COVID-19 epidemic, this study collected the
sociodemographic data of 556 residents from 15
residential communities in Hefei New Municipal
and Culture District, Anhui Province, China in
March, 2020 through online questionnaires, then
adopted the Kessler Psychological Distress Scale
(K10 Scale] to evaluate the residents’ mental
health status, and used GIMP Grid to quantify
the green view index of residential green spaces
outside the windows. Besides, a multiple linear
regression model was used to explore the
correlations between residential green spaces
and residents’ mental health status. The findings
show that green coverage ratio, satisfaction of
the landscapes of green space, green view index
outside the window, and green viewing duration of
the residential green spaces have positive effects
on residents’ mental health status. The study
verifies the benefits of residential green spaces to
promoting resident’s mental health status under
COVID-19, providing a scientific guidance for the
future practice of urban construction.
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1 Introduction

China was hit by the COVID-19 epidemic at the beginning of
2020, and Chinese people immediately started a two-month
home quarantine, making the outbreak effectively controlled
finally. Nonetheless, the long-term home quarantine disrupted
people’s normal life and might have caused psychological
problems such as depression and anxiety'"!. According to a
survey conducted by Song Feifei et al., during the COVID-19
epidemic, some of respondents reported the symptoms of
obsessive-compulsive disorder, interpersonal relationship
sensitivity, depression, anxiety, hostility, fear, paranoia, and
psychotic disorder, among which anxiety, fear, and depression
ranked top three'”’. In the survey by Wang Cuiyan et al., 53.8%
of 1,210 respondents reported that the epidemic has a medium
or severe impact on their mental health condition, 16.5%
reported medium or severe depression, and 28.8% reported
medium or severe anxiety",

Since the advent of modern city, urban green spaces as
natural spaces in the constructed environment play a key role
in improving the public health level. Restorative Environment
Theory validates the effect of the natural green environment to
relieve people’s mental pressure!*. The theory mainly derives the
Attention Restoration Theory and the Stress Recovery Theory"'.
Proposed by Rachel and Steven Kaplan, the former theory
claims that when in nature, people only use the involuntary
attention while recovering the voluntary attention'. The latter
theory proposed by Roger S. Ulrich holds that mental pressure
is a stress response at both physical and psychological levels
when dealing with problems, which would arouse negative
emotions and generate bad impact on physical and mental
health condition. Pleasant green spaces can help relieve tensions,
decrease the stress level, and recover people’s health status'”.

In this background, this paper focuses on answering the
following questions: Whether the long-distance watching of
green spaces, the only available way for the residents to connect
with nature during the home quarantine, could help improve
people’s mental health level? As the major green landscape
available to the residents, did the green spaces in residential
areas provide different health benefits due to the differences
of landscape composition and characteristics? If yes, to what
extent did the functions vary? By evaluating the residents’ health
status during the quarantine, this research discusses the impact
of the green spaces in residential areas on people’s mental health
level, aiming to enrich the research on the health benefits of
green spaces in residential areas and provide guidance on the

construction of residential landscapes.
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2 Literature Review

2.1 The Promoting Effects of Urban Green Spaces on Mental
Health

WHO defines mental health as “a state of well-being in
which the individual realizes his or her own abilities, can
cope with the normal stresses of life, can work productively
and fruitfully, and is able to make a contribution to his or her
community.”"® Therefore, a healthy mental status not only refers
to that one does not have mental disease but also feels happy or
satisfied in their daily life. Existing studies suggest that urban
green spaces help promote mental health, such as improving

[91[10] [11]

the overall mental health condition and life satisfaction" ",

increasing the sense of happiness''?, promoting healthy

1 [15][16]
b

lifestyles'”', improving sleep quality'*, reducing pressure

1 13][18]
b

and alleviating anxiety!"”!, attention deficit, hyperactivity'

and depression'”1*",

2.2 The Promotion Mechanism of Urban Green Spaces on
Mental Health

According to the Stress Recovery Theory and Attention
Restoration Theory, urban green spaces are key places for urban
residents to relieve pressure and recover attention”'**, Relevant
studies prove that different types of green spaces can all help
improve people’s mental health level. For example, parks have
remarkable effects on relieving mental pressure and allaying
tiredness: the longer one stays in the park, the better one’s mental
health status will be”*!, In residential green spaces, the higher
frequency one visits the green spaces, the better one’s mental
health status will be!**""*. In campus green spaces, playgrounds
with natural landscapes help enhance students’ attention and
raise their learning efficiency™. In workplace green spaces,
better sight access to the outdoor green spaces makes employees
happier and more satisfied while lowering their work pressure'™’.

Studies on the characteristics of green spaces and people’s
mental health status focus on spatial attributes and compositions
of green spaces. Studies on spatial attributes show that a high
accessibility of green spaces helps recover residents’ mental
health®'"*?, Studies on green space compositions reveal that
diverse planting design and plant species spectrum, and the use
of native tree species would encourage residents to visit the green
spaces and promote the recovery of mental health®”. Varied
landforms and attractive landscapes and facilities would enhance
users’ visiting experience, which also helps mitigate psychological
distress”". Well-developed service facilities can ease residents’
psychological pressure: the better the quality of service facilities

is, the less stressful the residents feel™®!,
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Related studies suggest that diversified experiences of
green spaces all can help improve people’s mental health””!.
Comparative studies on the changes of individuals’ emotional,
cognitive, and physiological status when they walk in natural
green spaces and urban built environments reveal the promoting
role of natural experience on mental health”*"*”!. The control
study at the virtual lab shows that watching images of natural
landscapes (indirect nature experience) helps relieve mental

pressure as well”"),

3 Study Methodology

3.1 Study Site

This study focuses on Hefei New Municipal and Culture
District (New District hereafter) in Anhui Province which
started its construction in March 2002, cover a planning area of
12.67 km?, and accommodate administration, office, cultural,
sports, recreational, and residential land uses. The residential
communities within the New District have a high occupancy
rate, and the quality of green spaces vary due to different
completion phases. Based on the online questionnaire results
collected from 1,547 respondents living in 37 residential areas
in March 2020, 30 candidate study sites were chosen first after
excluding the ones with less than 10 respondents.

Then, the candidate study sites were further screened given
the consideration of green space quality and demographics.
Studies on the health functions of green spaces reveal that,

B4 and

greenery is an important factor to mental health status
the landscape quality is mostly defined by the area and planting
design of the green space"”. This study takes green coverage
ratio as an indicator for the green space ratio to the size of
residential communities, and Shannon-Weiner Diversity Index
as the indicator for the plant species diversity and combination.
Based on the green spaces survey in 73 residential areas in New
District carried out in September 2019, most of the landscape
plants are evergreen species, meaning that seasonal change

has little impact on the green coverage ratio and plant species
diversity. Therefore, the green coverage ratio in this study was
obtained with the CITYgreen model, which is processed with
the geometric correction and projection transformation of Baidu
Maps, and the Shannon—Weiner Diversity Index was calculated
with the collected data of green spaces.

According to the analysis results, 5 of 30 candidate
residential communities have relatively high green coverage
ratio (higher than 50%), 5 ranging from 45% to 50%, 9
ranging from 40% to 45%, 6 ranging from 35% to 40%, and
5 less than 35%. The Shannon-Weiner Diversity Index of 3
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residential areas are higher than 3.0, 6 ranging from 2.5 to 3.0,
8 ranging from 2.0 to 2.4, 9 ranging from 1.5 to 1.9, and 4
lower than 1.5. The green coverage ratio of the study areas is
positively correlated with the Shannon—Weiner Diversity Index.
With the green coverage ratio as the screening indicator, a total
of 20 residential communities were further chosen through
stratified random sampling. To reduce the sampling deviation,
another screening was conducted by the population size and
age structure. Finally, by acquiring the demographic data from
the property management offices of the residential areas, 15
residential communities with the occupancy rate higher than
70% were selected as the study sites (Fig. 1).

3.2 Study Object

In line with associated ethical requirements, the online
questionnaire respondents were permanent residents in the study
sites and not infected with COVID-19. All respondents filled
in the questionnaire on an acknowledged and voluntary basis.
Subject to the epidemic prevention and control measures, a
total of 1,273 responses were collected, 762 (59.86%) of which
were valid. By further excluding the respondents with chronic
diseases, and the questionnaires without any uploaded photo of
residential green spaces outside the window or with any photo
of other urban public green spaces, 556 valid samples were
finally obtained.

3.3 Study Objectives and Methods

The study examined the sociodemographics and mental
health conditions of the residents; the residents’ satisfaction of
the residential green spaces (green space satisfaction hereafter),
the green view index of the residential green spaces outside the
window (green view index outside the window hereafter), and
the daily green viewing duration on the residential green spaces
outside the window (green viewing duration hereafter). The
sociodemographic data covering gender, age, height, weight,
marital status, educational background, occupation, and income
were collected by questionnaire. The mental health conditions
were evaluated with the Kessler Psychological Distress Scale
(K10). The green space satisfaction and green viewing duration
were self-reported by the residents. The green view index outside
the window was calculated with the GIMP grid.

3.3.1 The Survey on Residents’ Mental Health Status

The residents’ mental health conditions were evaluated
with K10 developed by Ronald C. Kessler et al. in 1992, In
2005, Xu Lingzhong et al. translated it into Chinese'*"!. Zhou
Chengchao et al. verified the high reliability of the Chinese K10,

VOLUME 8/ISSUE 6 / DECEMBER 2020

HRRLIEIA 5D E
FEXRRESUESE

The selected 15
residential communities
in this study and their
green coverage ratios



SR /18X

3.3.1 RO BR{EHRR A A

S RO PR FAR B R FIK 10EA T A . K1OH PP 907E - ¢ - Bl
ZEF 19924 il i ™, #ev J5F F 20054544 H BIE Ry o SCIRK 106
M JH BB AR SIE T K105 2 P OSCREA S ERE, ATz D R
OB FEIR B PR,

K102 T PPAl A HEAE o8 254 J8 P4 28 g £ JECRI s g 450 IR 0 1Y
R — R R R, R 10T R, AR TR
W7 BRIl AT A B Rk 4T e
NGO A AN BN IR B AT AT R ER
RIFAME”  “XFFFY A XME” , UK “BEACTH” o Kt
PRUEMCHEAE IR AL S GE R 1R A" | 28R
K7L 3FOR CERAPETIT L 4FR CRABSTEIE]T | SEROR CRTA Y
|7 o EREHN5057, 10 ~ 1557 FRHZE OHEERRM R 45, 16~
2150 RO IR I, 22 ~ 2943 R HL.L BIME R 2, 30 ~ 50
SIFHL O PR FEIR I 22, I

3.3.2 BRI E VR A

LRI R BRI A AT BT B R (R S AT AT . RIS AL AE =
[, A XT)%EF%%E%\EE(ﬁ%"" O A DX b B 2 1
WL AR X SRR R TR AR N R Rk,
HIEFEIN1~57), 1038 “EHE%KY B, 5o EEIET .

3.3.3 LRI A

SRR AR SE B R 8, 2T S i 2 ) A K
ARIEAE AR, O SUZ Y ASE— D IREE Al T 1 5 TR, iR
it N A TR (B TR 7 43 L™, Rl Ay i R4 A%
SRR . DEI0A, AR R T25% 0, RS R
MRS B R ETIE , XFMEF IS BT AT SO HRELAA AR A FE,

PR T 5% o s 300 I i B R G o P UL A X 4 b 5 R i
LR SO, R AR SSAE R T I ) 5 A B, BER B A LA
S I UL T S0 A DX St B FE 1) BEFA 3R — SRS b IR (R
2 000 x 1 500, AFFEERIR 20 id PhotoshopHEAT IR ), BIFSY
P AT 228 7347 33X 6 R R AR A R A 3 (1 B AR . SRR FHGIMP

LANDSCAPE ARCHITECTURE FRONTIERS / PAPERS

051

suggesting that it can be widely used to evaluate the mental
health status of urban residents in China**!,

K10 is a brief self-evaluation scale that measures the
frequency of anxiety and pressure, etc. experienced over the
past 4 weeks. It includes 10 items, namely feeling tired out
with no good reason, feeling nervous, feeling so nervous that
nothing could calm you down, feeling hopeless, feeling restless
or fidgety, feeling so restless and could not sit still, feeling
depressed, feeling that everything was an effort, feeling so sad
that nothing could cheer you up, and feeling worthless. Each
item is scored at 5 frequency-levels: 1 means none of the time, 2
means a little of time, 3 means some of the time, 4 means most
of the time, and 5 means all of the time. The total score ranges
from 10 to 50: 10 ~ 15 means the respondent is in good mental
health status, 16 ~ 21 for a mediocre mental health status, 22 ~ 29

for a dismal mental health status, and 30 ~ 50 for a poor one."**3*

3.3.2 The Survey on Green Space Satisfaction

The green space satisfaction was evaluated by a
questionnaire designed by the authors that includes three
questions: Are you satisfied with the area of the existing green
spaces in your residential community? Are you satisfied with
the existing green space facilities in your residential community?
Are you satisfied with the existing green space landscape in your
residential community? Each question was measured by Likert
Scale scoring from 1 to 5: 1 for very unsatisfied and § for very

satisfied.

3.3.3 The Survey on Green View Index

The green view index, proposed by the Japanese scholar Yoji
Aoki, is an indicator of the greening rate of urban spaces'*’'. It
measures the percentage of the green area to the whole visual
area when one is in a stationary or walking state!™’!, to evaluate
one’s perception of the green space. Studies suggest that when
the green view index is greater than 25%, people will have a
pleasant visual perception and mental status, which is beneficial
to their mental health*',

During the quarantine, the residents could only look at
residential green spaces through windows. Therefore, the
questionnaire required the respondents to take a picture of the
green spaces from a frequent viewpoint to look at the residential
green spaces outside the window, and the resolution of the
picture should be 2,000 x 1,500—pictures that did not meet
the requirement were adjusted through Photoshop. The green
view index was calculated with GIMP grid of the uploaded
pictures of residential green spaces. The pictures were divided

by a 10 mm x 10 mm grid, and the proportion of green squares
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Table 1: Variable assignments table

N © TEME, FHE

TE TR{EAE HiEsE
Variable Assignment description Data type
M5 0=5, 1=% TELHIE
Gender 0=male, 1=female Nominal
A o
&R (5) 1=14~18,2=19~23,3=24~30,4=31~50,5>50 Eﬁéﬁ%
Age [years old) Ordinal
= oo
57 (cm) 1< 150, 2= (150, 1601, 3 = (160, 170], 4 = (170, 180], 5 > 180 SR
Height (cm) Ordinal
K o
E (k) 1< 45,2 =45, 55], 3 = (55, 65], 4 = (65, 751, 5 > 75 IR
Weight (kg) Ordinal
TR =85, 2-BIf, 3-8%, 4=Hfth TELHIE
Marital status 1 =single, 2 = married, 3 = divorced, 4 = others Nominal
BEES 1IN, 205, 3=, 4=kE, S-ARIRIE EFHIR
Educational background 1= primary school, 2 = middle school, 3 = high school, 4 = junior college, 5 = bachelor or above Ordinal
By 7Y 1=, 2=RANTIEE, 3= N TIEE, 4=RIK TERHIE
Occupation 1 = student, 2 = intellectual labor, 3 = manual labor, 4 = retired Nominal
v == =
WAKF (/R ) 1<1,550, 2=1(1,550, 3,500], 3=(3,500, 5,000], 4=(5,000,8,000), 5> 8,000 ’E’%ﬁ%
Income (yuan / month) Ordinal
£F A EFRE
BUEK (H5) 1<15, 2=16-30, 3=31~45, 4=£46~60, 5= 61 TR
Green viewing duration (minute) Ordinal
SRR =R, 2=FER, 3=—M, 48T, S=FRER R
Satisfaction of the area of green spaces 1 =very unsatisfied, 2 = unsatisfied, 3 = moderately satisfied, 4 = satisfied, 5 = very satisfied Nominal
GG R 1=FEERHE, 2=THE, 3=—M, 4=H%, S=EEHR EREIE
Satisfaction of the facilities of green spaces 1 =very unsatisfied, 2 = unsatisfied, 3 = moderately satisfied, 4 = satisfied, 5 = very satisfied Nominal
FIhEEHEE 1=EBERHE, 2=FHR, 3=—MR, 4=H=, s=-FEHE ERHIE
Satisfaction of the landscapes of green spaces 1 =very unsatisfied, 2 = unsatisfied, 3 = moderately satisfied, 4 = satisfied, 5 = very satisfied Nominal
S EER TR, BANSAENEERYARS ABARZLL EIIE
Green coverage ratio The ratio of the vertical projection area of trees, shrubs and herbs to the total land area Interval
HINGAE GIMPRI4& %I E 3K 1S EFEEIE
Green view index outside the window Calculated with GIMP grid Interval
R ES KIOERIFNITE RS TEREHE
Score of mental health condition Evaluated with K10 Interval
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PA% B, A B BB 10mm x 10mm P9 PIRS SEAT 2143, SR
MUy AL SR T BT & F ], B A A5 LI i ) R 2R 1401
(K2) .

3. 4 S3Hf )5k SRR RO

O fife RATURE i 22 F1/NEEAS S 1) TR, AR AR5 R AR IE T a4
Ao AL MG Tk, A AR A LI 2 R REAAE Dy
K7, BEATREPLAIEE R AL TR A . PSSl STATA 1505/ i
TR BERMGET )T, 44532 HShapiro-WilkiG % ( LUK “SWHE
57 ) SRR IESTERG, iEHINERTT 220 (ANOVA) 1
B[R] I AR A A e D IR 80 BRARE FROIR D A [ i 2 DX 9 6 A1
ZRALR NSRBI T REVEAY . AR SR ARG 2 1) J B YO BRAE R
18 FH B IR FRAA AR IR A 2 i L | SRALBL AR . ARSI
SR A5 i RO PR R RO ARSCPEREE , LA b ds HI 22 ok PE (o] )1 Y
PEATERE BUH M

S PO B RRECAR B0 | o M T 5 2 R 7 S 2R AR AT 0 AR E + A
EZRIE IR . ZIndMk BUE 34T LA R0 R AR FEAR DL A0y R AR
i, DAGiE RS . R AR XL R AN LR RIS,
Koy FAss:, RPN A S Bt N DRHIEE B e i (581) .

4 WE5EEER

4.1 JaRtEEANIRHER L
ISR X 5564 i B AT 22 N ARRIERS DLTE L AR2.

4.2 JEROBHPS SN

55644 A X OB IR P 41550 422.49 £ 6.94, FZIRK105E K IFE
MR, JE RO RRIR S SR 2% . SWGTR WoR RS AERE |
B W BSRGL . BE R BRI K P AR s 1
FEAIERA A (P<0.05) o FEFE 2R ER, BA RIF
(P<0.05) . 4 (P<0.001) . & (P<0.05) . /K (P<0.05) | If§
WARGL (P<0.01) | HETFE (P<0.001) | BLEEI (P<0.01) FA
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was counted with the rounding method, the result of which would
be green view index of the observation point* (Fig. 2).

3.4 Analysis Methods and Variable Assignment

To minimize the sampling bias and the limitation of small
sample size, this study adopted Bootstrap to increase the number
of samples. As a statistical method, Bootstrap takes the samples
observed as the “whole” and conducts random re-sampling. In
this research, STATA 15.0 was used for data processing and
statistical analysis: Shapiro—Wilk Test (SW Test hereafter) was
employed for the normality test of variables; the demographic
features and residents’ mental health conditions, green view
index outside the window and green space satisfaction in
different residential communities, and residents’ mental
health status in different residential communities with varied
green view indexs were compared with ANOVA; the Pearson
correlation test was used to analyze the correlations between the
residents’ mental health status and the green space satisfaction,
green coverage ratio, green view index outside the window, and
green viewing duration; and an integrated regression analysis
was made with the multiple linear regression model.

The score of residents’ mental health status, green space
satisfaction, and green view index outside the window are
indicated by Mean = SD. In the multiple linear regression
analysis, the residents’ mental health status was taken as a
dependent variable, and green space satisfaction, green coverage
ratio, green view index outside the window, and green viewing
duration were independent variables. The residents’ social

demographic data were taken as moderating variables (Table 1).

4 Research Findings

4.1 Residents’ Sociodemographics
The collected sociodemographic data of 556 residents from

15 residential areas are listed in Table 2.

4.2 Scores of Residents’ Mental Disorders

The average score of mental disorders of 556 respondents
is 22.49 + 6.94, indicating an unsatisfactory mental health
condition by K10. The SW Test results show that gender, age,
height, weight, marital status, educational background,
occupation, and income conform to normal distribution
(P < 0.05). The ANOVA results suggest that the score
disparities of residents in gender (P < 0.05), age (P < 0.001),
height (P < 0.05), weight (P < 0.05), marital status (P < 0.01),
education background (P < 0.001), occupation (P < 0.01),
and income (P < 0.001) are significant.
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Table 2: Descriptive statistics of residents’ sociodemographic characteristics and mental health scores

AR4FE A& HIBEEE (% ) DEEIRES Fip
Demographic characteristics Number of people Proportion (%) Scores of mental disorders
B4 (A IE
LR — 556 100 22.49 + 6.94 —_—
Overall
5 % Male 257 46.22 22.87 = 6.83 F=274
Gender % Female 299 53.78 21.86 = 7.08 P<0.05
=14-~18 46 8.27 21.29 + 6.65
=19~23 157 28.24 22.09 £ 7.16
i () 24 ~30 178 32.02 2417 £ 7.15 oL
Age [years old) i : = P <0.001
=31-~50 105 18.88 24.60 + 5.99
> 50 70 12.59 22.07 + 6.08
< 150 30 5.40 24.60 + 9.53
(150, 160] 106 19.06 23.77 + 6.82
5% (cm) F=371
Height (cm) (160, 170] 240 43.16 22.75 + 7.04 P <005
(170, 180] 156 28.06 22.38 + 6.99
> 180 24 4.32 18.76 + 4.52
< 45 61 10.97 21.33 + 6.94
(45, 55] 150 26.98 21.83 + 6.72
K F=266
ﬁgi (k) (55, 65] 145 26.08 22.67 £ 6.19
Weight (kg) P <0.05
(65, 75] 122 21.94 23.35 + 6.91
>75 78 14.03 24.23 + 7.93
B 5 Single 178 32.02 20.25 + 5.19
SRR E 8 Married 245 44.06 21.54 + 6.78 F=465
Marital status 5 Divorced 105 18.88 2423 = 7.46 P<001
HAh Others 28 5.04 23.53 + 6.89
I\ Primary school 50 8.99 23.00 + 6.81
)9 Middle school 106 19.06 23.29 + 6.71
BEER - F=6.05
Educational background & High school 156 28.06 23.75 + 6.39 P < 0.001
K% Junior college 172 30.94 23.76 = 6.77
AR % M _E Bachelor or above 72 12.95 20.71 = 7.01
24 Student 117 21.04 22.13 £ 6.69
BRAp R Bi71 L% Intellectual labor 217 39.03 24.60 + 6.57 F=3.93
0 ti
ceupation 41 T ¥ Manual labor 128 23.02 23.41 = 5.61 P<001
iB{K Retired 94 16.91 21.82 + 7.34
< 1,550 72 12.95 22.76 £ b.44
(1,550, 3,500] 234 42.09 24.73 + 6.26
WNKFE (T/R) F=1858
Income [yuan / month) (3,500, 5,000] 145 26.08 23.51 £ 7.19 P < 0.001
(5,000, 8,000] 61 10.97 23.36 = 7.20
> 8,000 4 7.91 17.93 + 5.42

JKF (P<0.001) HYEES, HOOBMERBIRDUG 28 S B Gt 3L

3, ANFEEE X Z a0 AR BRI
X (P<0.001) ., Hoo, HH 6 EE X E R OHFE 116 ~ 21

054

4
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=
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=}
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As shown in Table 3, the score disparity of the mental
disorder of residents from different residential communities

is significant (P < 0.001). The mental disorder scores of 6

residential communities range from 16 to 21, suggesting an

overall mediocre mental health status; and those of the rest 9
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residential communities range from 22 to 29, indicating a dismal

mental health status in general.

4.3 Green View Index outside the Window

The average score of green view index outside the window
in 15 studied residential areas is 0.439 = 0.107. The SW Test
results conform to normal distribution (P < 0.05). The ANOVA
analyses further show that the differences of the green view

4.3 EHMRIERIER
15N A X B A M AT 44115.5380.439 + 0.107 . SWAR S il s
AN AR BB R IE MR (P<0.05) o FRRIZE 7 255005

=3 151N BERARRUERERINR . ESMRMEREHNRMFTETN SO AR O

Table 3: Descriptive statistics of residents’ mental health status, green looking ratio, and green space satisfaction in the studied residential communities

4 E £ L= £ gk =Y £ SEHE
EEREH LEERE . E?bi?ﬂl-.- . _3@@%&@3 . ii.tbuﬁﬁiﬁ,@‘!‘; o %ﬂﬁméiﬁal’i
. . . Green view index outside the Satisfaction of the area Satisfaction of the facilities tion of the landscape:
Name of residential area Score of mental disorder .
window of green spaces of green spaces of green spaces
REBES 16.22 = 3.92 0.679 + 0.014 4.45 £ 0.56 4.03 = 0.80 4.27 + 0.45
Tian'ehuyihao
T
K% 17.84 + 5.60 0.578 + 0.016 3.97 £ 0.72 4.00 + 0.52 4.05 + 0.66
Landieyuan
HKE 19.59 + 5.99 0.535 + 0.018 4.05 £ 0.7 3.79 + 0.72 4.05 = 0.72
Qianshuiwan
A 21.03 + 7.41 0.510 + 0.007 3.84 + 0.72 3.61 + 0.84 3.84 + 0.72
Senlinhai
wse 21.67 + 6.47 0.477 + 0.009 4.08 £ 0.77 3.72 = 0.92 4.07 + 0.68
Meiguiyuan
KR 21.87 + 6.35 0.475 + 0.003 4.05 £ 0.76 3.67 + 0.66 4.08 + 0.77
Shui‘anmingdu
EHLTE 22.00 + 6.01 0.450 + 0.004 3.79 + 0.58 3.50 = 0.60 3.79 + 0.58
Xihuhuayuan
> =215
AR 22.63 + 6.71 0.439 + 0.006 3.79 + 0.58 3.74 + 0.55 3.76 + 0.59
Hudongjingyuan
R 23.73 + 6.56 0.413 + 0.016 3.77 £ 1.06 3.35 + 0.82 3.81 = 1.10
Cuitingyuan
g
AR 23.87 + 5.63 0.388 + 0.011 3.76 + 0.59 3.66 + 0.63 3.79 + 0.58
Danginghuayuan
B LHR 24.03 + 6.30 0.351 + 0.005 3.74 £ 0.64 3.18 = 0.61 3.74 + 0.64
Anshangmeigui
=
BE%R 24.87 + 6.79 0.341 + 0.012 3.58 + 0.70 3.77 + 0.43 3.54 + 0.76
Shuxiangyuan
TR 25.61 + 6.57 0.329 + 0.013 3.46 £ 0.61 3.19 = 0.70 3.38 = 0.76
Huilinge
wAze 25.82 + 7.92 0.325 + 0.011 3.32 + 0.84 3.23 + 0.75 3.03 + 1.03
Jiaheyuan
431
”ﬂé% 26.72 + 6.64 0.267 + 0.017 3.02 + 0.81 3.31 = 0.62 3.01 = 0.67
Lyuyiju
85>
22.49 +6.94 0.439+0.107 3.78 + 0.79 3.58 + 0.73 3.75 + 0.81
Average score
F F=1858 F=21.23 F=8.64 F=6.01 F=9.72
P P <0.001
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Table 4: The mental health status in different residential communities with varied green view
index outside the window

=43 N
ESMRIL éﬁ.gj. BROERHE
5 levels of green view index . . F/P
X . Score of residents’ mental disorder
outside the window
£ 30.17 + 7.41
Poor
g
® 2411 + 6.25
Mediocre
: isziz?_ ! 23.19 + 6.83 F=17.78
Slightly satisfied P <0.001
R 22.56 + 7.13
Satisfied
S 17.04 + 4.88
Very satisfied

N, IS EE X B MR R 22 5 A ST L (P<0.001) o

MR o i R B, o AN SRR W] 4 Ry SAN L - BRI
TO. 15 GREME; 0.15~0.25 (ARE0.25) ML — % ;
0.25~0.35 (ARE0.35) MEERAKL; 0.35~0.45 (R7045)
(R B RAARAS 5 0.45 K L - ISt B B A, SWRE R, O
HR e IR AR A R IS (P<0.05) o REASIRI SRR FIHEA T
B ZE I 25000, SRR, SAUNZ RO E S22 5 BA ST
Y (P<0.001) (F4) .

4.4 SRHbIEE RN

154 J A IXC 8 B gt T B 006 R 2 PP AN 1 4 3,78 £ 0.79, 4
b VG U B BE TR 44 3,58 £ 0.73, 4k M B B BEIE M 44
3.75+0.81, SWAZS s, Ji D b 45 Wl o B AR S BUIR A & IE A
fii (P<0.05) o BRI 204 R s, AN JE AR XY 4 i AR
R (P<0.001) | ZRHbIRIGEIH A (P<0.001 ) Fl&khh 5o (o3 5 A
(P<0.001) 1857 225 HA GRS (£R3) .

4.5 HRPESIHT

SWHKE B 7, Sk Ak 78 5 30 R 2 A K A% o 50 H R E S A
M (¥1P<0.05) , FIORFRACHESHr (5) o & b T B 2
(P<0.01) . SO EE (P<0.001) | ZbE 5% (P<0.001) |
BHMRIE (P<0.001) FIEEMAT K (P<0.001) 5 RO B F LS
oy TROCHE, Hrh &R (r=-0.839) 5.0 BR{EFOIRBLAT 734
KM

4.6 JRfEX kM s RO BMERER IS R M M) 5347
WA 14 3R T 2 M5 R B B SR AT 7 2 2R FH ] I R f
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index outside the window across 15 residential areas are of
statistical significance (P < 0.001).

The green view index outside the window can be divided
into 5 levels based on the residents’ perception of greenery:
poor when the green view index is less than 0.15, mediocre
when the ratio is between 0.15 and 0.25 (excluding), slightly
satisfied when the ratio is between 0.25 and 0.35 (excluding),
satisfied when the ratio is between 0.35 and 0.45 (excluding),
and highly satisfied when the ratio is 0.45 and above!**. The
SW Test results suggest a normal distribution of variables of
mental health conditions (P < 0.05). The ANOVA analyses
on green view index in varied residential areas further show
that the score disparity of mental disorder is of statistical
significance (P < 0.001) (Table 4).

*=5: RRFEXR DT

Table 5: Pearson correlation analysis

FMERREE

FRIEREE

FRBHZE

) - . ) . - BpBEERE EIMRIER FHMEHS
Satisfaction of Satisfaction of the Satisfaction of the Lo -
- Green Green view index Green viewing
the area of green facilities of green landscapes of green . . . )
coverage ratio outside the window duration
spaces spaces spaces
-0.142%* -0.040 -0.127*** -0.283*** -0.328*** -0.839***

=

*R#*&p<0.05, A F*p<0.01, **3%Kp<0.001,

NOTE

*means p <0.05, ** means p < 0.01, and *** means p < 0.001.
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Table 6: Regression model coefficients between the residential green spaces and resident’s
mental health status

Coef. t-value 95% CI VIF

a8 -0.489* -2.35 -0.895 ~ -0.082 1.05
Height

“E 0.568** 3.13 0.212~0.925 1.52
Weight

SRV

Bl BAA -1.644%* -2.99 -2.724 ~ -0.565 1.67
Occupation: retired A

AT =80004 -2.529* 124 6517 ~-1.459 | 2.55
Income: = 8,000A

SF G

'iME-H_( . . -4.019%** -50.41 -4.175 ~ -3.862 1.39
Green viewing duration

SR B

hRERRE -0.162* -0.59 -0.704 ~ -0.380 213
Satisfaction of the landscapes of green spaces

s =R

S -0.101* -0.01 -3.986 ~ -4.785 3.74
Green coverage ratio

SR

EshRE 15.012%% | 295 | -24.983~-5042 | 276
Green visible index outside the window

ma 40.648%** 11.46 33.697 ~ 47.599
Constant

Chi-square 8,305.785 P < 0.000

iE

*#kp<0.05, *{FKp<0.01, **KFKp<0.001; AFTMFE. BNKTF<1 5501 AT R

NOTE
*means p < 0.05, ** means p < 0.01, and *** means p < 0.001; A means taking student and income
<1,550 as comparisons.

K5 ANREC B e [ O R i, A SO T a1 X 4
o5 J RO PR REIR DL AR PE [T AR AL, [IH R B ARG, [ 73 Hr 4
REW, SHFOWEE ., SUERR . WO SN A 5 Js
FOL B HER DL IE ARG

5 PRk

AT 30 1L 4 A R i 8 2 17 U ) JIE T B 55 SRR X 154 e A
DA s R BRAE AR DL, 8705 1 BEE 1 50T J A DX S 0 R0 B
FEIRBLIIFENR o BEAT 19 28 3 2 FRE DRI SEUE S T S i Xk A A O BE A B
MBICEAE R, AW — DY T I B LA Ja 1 DX S X AR
ARG, IR TR sk b B TR S RO Sl 55 0L
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4.4 Green Space Satisfaction

The average scores of the satisfaction of green spaces in
the studied residential areas are 3.78 = 0.79, 3.58 = 0.73,
and 3.75 = 0.81 in area, facilities, and landscapes respectively.
The SW Test results verify that the variables of green space
satisfaction conform to normal distribution (P < 0.05). The
ANOVA analyses further show that the score disparities of
residents’ satisfaction with the area (P < 0.001), facilities
(P < 0.001), and landscapes (P < 0.001) across 15 residential

communities are of statistical significance (Table 3).

4.5 Correlation Analyses

The SW Test results show that the variables of green
coverage ratio and green viewing duration conform to normal
distribution (P < 0.05). According to the Pearson correlation
analyses (Table 5), residents’ satisfaction of green spaces in
the area (P < 0.01), landscapes (P < 0.001), green coverage
ratio (P < 0.001), green view index outside the window (P < 0.001)
and green viewing duration (P < 0.001) are significantly negatively
correlated with the residents’ mental health conditions.
Particularly, the green viewing duration (r = -0.839) is of strong
correlation with the mental health status.

4.6 Regression Analysis of the Correlations between the
Residential Green Spaces and Residents” Mental Health Status

Existing empirical studies on urban green spaces and mental
health often adopt linear regression model to test the correlation
between green spaces and people’s mental health status'*’**,
Accordingly, this paper comes up with a linear regression model
between the residential green spaces and residents’ mental health
conditions. Table 6 lists the regression coefficients. The analyses
verify that the satisfaction of the landscapes of green spaces,
green coverage ratio, green view index, and green viewing
duration are of positive correlations with the residents’ mental
health conditions.

5 Discussions and Suggestions

By studying residents’ mental health conditions in 15
residential communities of New District under COVID-19, this
paper reveals the impacts of green spaces in residential areas on
residents’ mental health status. Existing studies on the health
benefits of green spaces proved green spaces have positive
effects on people’s mental health®”, while this paper further
verifies that the long-distance observation to residential green
spaces also helps improve residents’ mental health level. The

research findings show that a higher green space satisfaction,



VIR 8 R 3 A B NS 5% St ot R B8 RO B A B P (2 a0
YERT, BOWBIFFEFEAE DX et et 5 O MR A 06 R A S

ABIGE AN & Z AR T, 219 3 I ™6 1 B s i it B S e A
b, A MR s Lk, BESOR FRE A, B
ZHTE A RS, WFRASE IR RIE AR &5, &
RO FRAGFORBLPEAN R 00 FE R 2, BB Ziik, 7EA
SR BTIFFE Ha] SR SE S0 A RPA R . I . B RS H AR T L
S e B FREAR DL M B ) Skt — PR S a5 i T AR

T E A R R 3T, R A T SR AR A i i 15
Wkt 5 2Z AP R T N TR B R AR SO 2R L ik — ]
AR OB W AR 5, FERAERE G WAL, R S 51 B ol R
REfE &7 2 FE B R S (A SO TR A 38 U o I AE 3T 4 A2 0 B 5k
s 2 B R SR B TF S T, R T A DX St 1 i R T 80 TE B8 S (I
AR GR X — LA R AR o FETARBIIESE R T, e Lk i R L
BRI T, S eE R (AR XA TRHEAR L] ) Fnski 5t
L CAnBG L PR i b (B ) 0T R 4 A X gt Akt
DI R A RS S . R, 78 b BB ASRBUE R T2 0075 5t
T, Bl o AR TR A X Sk, & 7 T X gt ) {55 B
FEARRPEN A ROMBET Ll Bk, ARG Ak & e i Ty
MZ—. LAF
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green coverage ratio, and green view index, and a longer green
viewing duration would benefit residents’ mental health, which
are valuable to further discuss the relationship between the
quality of residential green spaces and residents’ mental health
conditions.

The limitations of this study can be summarized in three
folds. To begin with, the sample size is small because during
the survey most residential communities in Chinese cities
adopted epidemic prevention and control measures, leaving the
conclusions with limited applicability. Also, without control
tests, the conclusions drawn based on cross-section data are less
convincing in terms of causality verification. Lastly, residents’
mental health conditions were measured with self-evaluation
scale. Therefore, future studies are expected to source data from
physiological experiments, such as electroencephalogram, blood
pressure, and Galvanic Skin Reaction, which could indicate
people’s mental health status, to improve the reliability of the
research findings.

During China’s rapid urbanization, urban construction
has increased sharply throughout the country, while causing
the decrease of green spaces in the built environment in cities.
This issue becomes even more prominent in recent years,
particularly during the COVID-19 epidemic when the residents
under quarantine are more desperate for green spaces to relieve
anxiety. With the acute shortage of land use and high-density
urban development, a low-cost solution that makes full use of
green spaces in residential areas is required. As shown in this
study, when no new green spaces can be built, it is suggested to
increase green coverage ratio, i.e. improving the tree—shrub ratio
in residential areas, and residents’ satisfaction of the landscapes
of residential green spaces, such as increasing the number of
color-leaved tree species, to improve people’s mental health
status. In the current stage of urbanization, urban planners and
designers should leverage residential green spaces to improve
residents’ health benefits. This is not only a challenge for
landscape design posed by the epidemic, but also one of the
future interests of the discipline. LAF
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