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TREES are the key to keeping calm:
Researchers found those who watched
3D video of tree lined streets
‘significantly improved' their state of
Nature Is But Another Name for Health t mind
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Share of population with mental health and substance use disorders, 2017 Our World

Share of population with any mental health or substance use disorder; this includes depression, anxiety, bipolar, eating
disorders, alcohol or drug use disorders, and schizophrenia. Due to the widespread under-diagnosis, these estimates
use a combination of sources, including medical and national records, epidemiological data, survey data, and
meta-regression models.
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Share of population with mental health and substance use disorders. 1990 to Our World

in Data

2017
Share of population with any mental health or substance use disorder; this includes depression, anxiety, bipolar, eating disorders,
alcohol or drug use disorders, and schizophrenia. Due to the widespread under-diagnosis, these estimates use a combination of
sources, including medical and national records, epidemiological data, survey data, and meta-regression models.
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Three Mechanisms

Exposure to

Nature

Stress Brings People Attention
Reduction Together Restoration




Mechanism 1. Social Justice
Exposure to
Nature
Brings People
Together




Green spaces
make people have more trust and love




Study A

Provision of green landscapes
significantly mitigates racial disparity in
COVID-19 infection rate:

A nationwide study
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£ Comment on this paper
A higher ratio of green spaces means a lower racial disparity in

severe acute respiratory syndrome coronavirus 2 infection rates: A nationwide
study of the United States

1 Lu, Lang Chen, Xueming Liu, Yuwen Yang, Wenyan Xu, Chris Webster, William C. Sullivan, ©2 Bin Jiang
doi: https:/{doi.org/10.1101/2020.11.11.20228130

Highlights

s The first study to identify significant relationships between green spaces and the racial disparity of SARS-

CoV-2 infection rates.
* A nationwide study of the |35 most urbanized counties of the United States.

s A within-subject study: The black-white racial disparity of SARS-CoV-2 infection rates was measured

within each county,

* A higher ratio of green spaces in a county is associated with a lower racial disparity of SARS-CoV-2
infection rates after controlling for socio-economic, demographic, pre-existing chronic disease, and built-

up area 'FE.IZ Lors.

* Four green space factors are significantly associated with a lower racial disparity of SARS-CoV-2

infection rates.

medRyiv

THE PREPRINT SERVER FOR HEALTH SCIENCES

Lu, Y., Chen, L., Liu, X., Yang, Y., Xu, W.,
Webster, C., Sullivan, W. C., Jiang, B. (2020) A
higher ratio of green spaces means a lower
racial disparity in severe acute respiratory
syndrome coronavirus 2 infection rates: A
nationwide study of the United States. medRxiv
2020.11.11.20228130; doi:
https://doi.org/10.1101/2020.11.11.20228130.
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Racial disparity



Racial disparity

Socioeconomic Disparity

Health Disparity



Racial disparity
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Racial disparity in COVID-19 infection rate

Race or ethnicity with the highest coronavirus rate in each county
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Procedure

137 most COVID-19 Socioeconomic & Multi-layer
urbar?lze.d data- demographic regression
counties in collection data collection analysis
USA (by July 10t", 2020)

Within-County Comparison Study



The paired t-test was conducted to examine the difference
between Black infection rate and White infection rate

Mean infection rate (per 100k)
1800 -
1600 -
1400 -
1200 -
1000 -
800 -
600
400 -
200 A

Black individuals White individuals

There is a significant difference of infection rate (per 100k individuals) between
Black and White (t=13.241, p<0.001). The error bar: 1 Standard Deviation.



The distribution of Black and white infection rate per 100k
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The distribution of Black minus White infection rate per 100k
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The distribution of four significant green landscape factors in
the Model 3
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The distribution of urban green open space percentage
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The distribution of forest percentage
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The distribution of shrub and scrub percentage
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The distribution of grasslands and herbaceous percentage
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Three-layer Linear Regression Results
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Three-layer Linear Regression Results

Socioeconomic and demographic factors
Household size beta= -0.42 p< 0.001%***

+

Pre-existing chronic disease factors
Model 3 Heart failure death rate beta= 0.26 p=0.020%*

. -’

Adjusted R?
0.288 +

7~

Green space factors
Developed open space beta=-0.31 p=0.011%*
Forest beta=-0.31 p=0.006**
Shrub and scrub beta=-0.32 p=0.012*
\Grassland and herbaceous beta=-0.42 p<0.001 ***,

_._____________..______.\
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Racial disparity in SARS-CoV-2 infection rates




Racial Disparity of Infection Rate
& Significant Green Space Factors
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Black-white racial disparity in SARS-CoV-2 infection rates
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Interpretation 1

Larger portions of green space provided greater access to
residents of all racial groups and promoted physical activity

before and during the pandemic.

Lu, Y., Chen, L., Liu, X., Yang, Y., Xu, W., Webster, C., Sullivan, W. C., Jiang, B. (2020) A higher ratio of green spaces means a lower racial disparity in severe acute respiratory syndrome
coronavirus 2 infection rates: A nationwide study of the United States. medRxiv 2020.11.11.20228130; doi: https://doi.org/10.1101/2020.11.11.20228130.

https://www.medicalnewstoday.com/articles/322734


https://doi.org/10.1101/2020.11.11.20228130

Interpretation 2

Proportionately more green spaces in a county may result in
enhanced mental and social health regardless of race before

and during the pandemic.

Lu, Y., Chen, L., Liu, X., Yang, Y., Xu, W., Webster, C., Sullivan, W. C., Jiang, B. (2020) A higher ratio of green spaces means a lower racial disparity in severe acute respiratory syndrome
coronavirus 2 infection rates: A nationwide study of the United States. medRxiv 2020.11.11.20228130; doi: https://doi.org/10.1101/2020.11.11.20228130.

" l\-
https://image.freepik.com/free-photo/buddhist-couple-black-white-meditate-park_74216-283.jpg


https://doi.org/10.1101/2020.11.11.20228130

Interpretation 3

Having access to green spaces that pull people outdoors.
Being outdoors makes it easier than indoors to maintain safe
social distance.

Lu, Y., Chen, L., Liu, X., Yang, Y., Xu, W., Webster, C., Sullivan, W. C., Jiang, B. (2020) A higher ratio of green spaces means a lower racial disparity in severe acute respiratory syndrome
coronavirus 2 infection rates: A nationwide study of the United States. medRxiv 2020.11.11.20228130; doi: https://doi.org/10.1101/2020.11.11.20228130.

https://www.kansascity.com/latest-news/e0Ohjch/picture242317996/alternates/FREE_768/KCM_SOCIALDISTANCING042620_


https://doi.org/10.1101/2020.11.11.20228130

Interpretation 4

More green spaces may decrease the SARS-CoV-2 infection
risk by improving air quality and decreasing exposure to air

pollutants.

Lu, Y., Chen, L., Liu, X., Yang, Y., Xu, W., Webster, C., Sullivan, W. C., Jiang, B. (2020) A higher ratio of green spaces means a lower racial disparity in severe acute respiratory syndrome
coronavirus 2 infection rates: A nationwide study of the United States. medRxiv 2020.11.11.20228130; doi: https://doi.org/10.1101/2020.11.11.20228130.
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https://natureconservancy-h.assetsadobe.com/is/image/content/dam/tnc/nature/en/photos/Cover-Charles-River-Boston-
MA.jpg?crop=0,0,4000,2200&wid=4000&hei=2200&scl=1.0


https://doi.org/10.1101/2020.11.11.20228130

Mechanism 2. Stress Reduction

Exposure to

Nature

Stress
Reduction



Stress

Why stress is harmful?

Perceived stress

Individual Behavioral
differences responses

Physiological
responses

l

Chronic stress

l

Diseases/Death

— <



Chronic stress

Nervous system
Respiratory
Cardiovascular
Endocrine
Gastrointestinal
Reproductive
Immune

Musculoskeletal



Causes of death

Stress & Leading cause of death,

Heart disease

Cancer

Chroni<_: lower
respiratory diseases

Stroke

Unintentional injuries
Alzheimer's disease
Diabetes

~ Nephritis,
nephrotic syndrome,
and nephrosis

Influenza and pneumonia

Suicide

U.S. 2010

0

T T
300 400 500

No. of deaths (in thousands)

T T
100 200 700

Source: Centers for Disease Control and Prevention.



Opportunity for environmental
interventions
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Study B

Dose of nature and stress recovery
Jiang, Chang, & Sullivan, 2013-2018
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A dose of nature: Tree cover, stress reduction, and gender differences @rmm_m

Bin Jiang™ ', Chun-Yen Chang ™, William C. Sullivan™*

* Landscape Architecture, University of Hong Kong. Horg Kong
b D of and L i

=, Natinal Taiwan Univer sity, Taiwan

partmen
 Department of Landscape Architectune, Uriversity of lirods at Urbana-Champaign, 611 E. Taft Drive, 100 Buell Hall, Champaign, IL 5182, LEA

HIGHLIGHTS

= We describe the dose-response curve for the impact of tree cover density on stress reduction.
= We employed €-min, 3-I videos of community street scenes as the nature treatment,
* We measured skin conductance and salivary cortiscl levels as measures of participants' stress,

= For men, the dose-response curve was an inverted-1 shape,

» For women, we found no relationship between tree cover density and stress reduction.

ARTICLE INFO ABSTRACT

Articie history: Although it is well established that exposure to nearbyy nature can help reduce stress in individuals, the

Received 22 February 2014

Received in revised Form 20 July 2014
Accepted G August 2004

#wailable online 27 August 2014

Keywords:
Dss-response curve
Stress reduction

shape of the dose—response curve is entirely unclear. To establish this dose—response curve, we recruited
160 individuals for a laboratory experiment. Participants engaged in the Trier Social Stress Test (TS5T)
to induce psychological stress, and were then randomly assigned to view one of ten, 6-min, 3-I videos
of neighborhood streets. The density of tree cover in the videos varied from 1.7 to 62.0%. We measured
their stress reactions by assessing zalivary cortisol and skin conductance levels. Results show a cear
disparity between women and men. For women, we found no relationship between varying densities of
tree cover and stress recovery. For men, the dose-response curve wizs an invertad-1 shape: as tree cover

Salivary cortisol density increased from 1.7% to 24%, stress recovery increased. Tree density between 24% to 34% resulted
Sk comehicance in no change in stress recovery. Tree densities above 34% were associated with slower recovery times. A

Tres cover density

quadratic regression using tree cover density as the independent variable and a summary stress index

3.0 wisual media as the dependent varizble substantiated these results [R? = 22, F(2, 68)=9.70, p < 001 ]. The implications
for our understanding of the impacts of nearby nature, and for the practice of planning and landscape

architecture are discussed.

Published by Elsevier BY.

1. Introduction
1.1 Background

The demands and pressures of modern life are precursors
to some of the most threatening medical problems we face
today. Chronic stress can suppress the immune system {Cchen,
Miller, & Rabin, 2001) and trigger cardiovascular disease, stroke,

922@grmail.com (B fiang )
edu {W.C Sallivan)

" Tel:+1 217721 5415
2 Tel: +BBG 2 3360 4659

bty ek dioi. 0.101 5 landurb plz
0139- 2045/ Fublished by Elsevier BV,

depression, asthma, and other critical health problems (e.g., Childs
& Wit, 2009; Dimsdale, 2008; Gump et al, 2011; Russ et al,, 2012;
Steptoe & Brydon, 2000), There is mounting evidence, however,
that exposure to nature enhances the resources necessary to man-
age the demands and pressures of modern life, Settings that include
tress, grass, and open spaces have been shown to aid physiological
stress reduction {e.g., Chang & Chen, 2005; Hartig, Mang, & Evans,
1991 ; Ulrich et al., 1991; van den Berg, . & Staats, 2007),
Althoughit iswell established that exposure to nature enhances
stress reduction, the shape of the dose-response curve is entirely
unclear. We do not know if exposure to a small amount of green
space is enough to induce calming effects, whether increase in the
density of vegetation produce additional calming effects, or even
if the relationship between expasure to nature and stress reduc-
tion is linear, Lack of this knowledge prevents landscape architects
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A Dose-Response
Curve Describing
the Relationship
Between Urban Tree SSAGE
Cover Density and

Self-Reported Stress

Recovery

Bin Jiang"?, Dongying Li', Linda Larsen', and
William C. Sullivan'

Abstract

Although it is well established that viewing nature can help individuals
recover from a stressful experience, the dose-response curve describing
the relationship between tree cover density and stress recovery is totally
unclear. A total of |60 participants engaged in a standard Trier Social Stress
Test to induce stress. Participants were then randomly assigned to watch
| of 10 three-dimensional videos of street scenes that varied in the density
of tree cover (from 2% wo 62%). Participants completed a Visual Analog
Scale questionnaire at three points in the experiment. Analysis revealed a
positive, linear association between the density of urban street trees and
self-reported stress recovery, adjusted R = .05, F(I, 149) = 853, p < 0L
This relationship holds after controlling for gender, age, and baseline stress
levels. A content analysis of participants’ written narratives revealed a
similar but even stronger association. These findings suggest that viewing

'University of lllinols at Urbana—Champalgn, IL, USA
Wniversity of Hong Kong, Hong Kong

Corresponding Author:

Bin Jlang, Department of Landscape Architecture, University of lllincls at Urbana—Champalgn,
101 Buell Hall, 611 E. Taft, Champalgn, IL 61820, USA.

Email: |lang25@illinois.edu; jlangbin@hku.hk



Recovery from Stress

Shape of

dose-response curve
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Low High

Density of Greenness



3D Video of Community Streets

Four mid-west urban areas
Medium annual income $50,000-75,000
255 sites, selected 50
Ordinary street scenes
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10 videos with 10 levels of tree cover density (6'/video)




Multiple measures
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Subjective
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Narratives of recovery experience

100

80

60 /\l -0-Stress recovery
/ -=-Tree density
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Ten Videos
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Percentage of reporting stress recovery increases 2.50 times
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Summary Stress Reduction (d)

2.007

1.507

1.00+

0.504

0.009

Dose-response curve

Y=0.006X + 0.724
F (1, 146) =7.56, B=.22, p<0.01



The effect size increases 1.51 times

w Effect Size

1.10

0.73

2% 62%

Eye Level Tree Cover Density



Mechanism 3. Attention Restoration

Exposure to

Nature

Attention
Restoration



Symptoms of Mental Fatigue

Inattentiveness

https://the-injury-lawyer-directory.com/driving-sleepy-becoming-leading-cause-fatal-crashes/ https://medium.com/@SumedhKasare/the-curious-case-of-learner-motivation-3971f1beb6db



Symptoms of Mental Fatigue

Irritability

https://www.researchgate.net/publication/258859204_Still_a_long_way_to_go_on_the_road_for_ https://www.merkur.de/leben/karriere/chefs-beleidigt-muss-fristloser-kuendigung-rechnen-zr-
parallel_mechanisms/figures?lo=1 8272935.html



Symptoms of Mental Fatigue

Impulsivity

http://www.ghanadailies.com/2019/09/10/800-000-people-die-from-suicide-yearly/ https://www.thesun.ie/news/2561722/what-is-arrhythmia-what-causes-heart-rythym-problems-
what-are-the-different-types-and-what-are-the-symptoms/



Attention Restoration Teory

https://www.6sqft.com/go-camping-among-the-trees-in-this-195night-treehouse-in-upstate-new-york/ https://www.airport-data.com/aircraft/photo/001063458.html



Nature uses involuntary attention
but restores directed attention
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Jiang, Schmillen, & Sullivan (2018) [T

- ‘ E4

https://www.courant.com/opinion/op-ed/hc-op-fresh-talk-sloane-millennials-electronic-romance-0517-20170516-story.html
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Substantially Counteracts
Attention Enhancement
Effects of Green Spaces

Bin Jiang!, Rose Schmillen?,

and William C. Sullivan?

Abstract

Overuse of portable electronic devices depletes one’s attention capacity,
a critical cognitive resource. Although contact with nature promotes
attentional functioning, we do not know the extent to which exposure
to nature and the use of electronic devices interact to promote or inhibit
attentional functioning. In this study, Bl participants performed cognitive
tasks and then were randomly assigned to one of four rest treatments: green
settings with or without a laptop computer and barren settings with or
without a laptop computer. Attention was measured three times. Analysis
showed a significant effect for both setting and use of a laptop as well as
a significant interaction between setting and laptop use. A further analysis
controlling for time spent focused on the laptop screen produced similar
results. The findings show that using an electronic device in green settings
substantially counteracts the attention enhancement benefits of green
spaces.

IThe University of Hong Keng, Hong Kong SAR. China
University of lllincls at Urbana—Champaign, USA

Corresponding Author:
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Figure |. The four barren settings to which participants were randomly assigned
during the rest portion of the experiment.



Figure 2. The four green settings to which participants were randomly assigned
during the rest portion of the experiment.
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Figure 3. The procedure used in this experiment included five main activities.
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Figure 4. Changes in attentional functioning after the rest treatment for four
conditions.
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Figure 5. Changes in attentional functioning after the rest treatment for six

conditions.
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Pull people’s attention away from screens

https://www.turismoeeuu.com/estados-unidos-en-otono/
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https://friendsoftheearth.uk/climate/roads-ruin-uks-most-controversial-road-plans




https://hkpsychogeography.wordpress.com/page/3/




https://www.cabinlife.com/articles/6-easy-ways-to-create-shade
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InV|te j)eople to c;eate green
.communities

https://www.permacultureaction.org/?attachment_id=11360
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Find eVeTy opportunlty to promote
< urban nature 4

http://www.ecodesenvolvimento.org/noticias/designer-cria-telhado-verde-para-onibus
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https://www.newsbreak.com/news/2067353993672/fall-break-fun



Think out of the box: Preserve nature context of cities

10

https://saportareport.com/ormewood-forest-opportunity-preserve-key-piece-atlantas-tree-canopy/
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jiangbin@hku.hk

Website of UEHH Lab Bin Jiang’s
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