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So the tree rustles in the
evening,

Trees have long
thoughts,

long-breathing and
restful,

just as they have longer
lives than ours.

Hermann Hesse,
Trees: Reflections and Poems




QOutline

1. Trees and Human Health
the evidence?

3. A focus on mental health 3. Dosage, equity
& big trees



How are city trees associated
with human health?
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Social Determinants of Health

Health is...

A state of complete
physical, mental,
and social well-being
and not merely the

absence of disease
or infirmity

(World Health Organization, 1946)

The determinants of
health and well-being
in our neighbourhoods




Urban Trees & Human Health:
A Scoping Review

Purpose:

To carefully collect and synthesize
the peer-reviewed evidence
concerning urban trees

and human health
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Method

Keyword search (n=2563)
Abstract review (n=436)

Quality assessment (n=215)

Finalarficle sei (n= 197 E{oIRyVlell=ly

Synthesize and
present findings



Associations between urban trees & health

prepared by Sharon Lam

IW?MMnnPut

Im IMu'qH-m
IWCM I

Buidng Capacites

|Fcndm

Rostoring Capacises
'Wdhm

Jo~

WWMI

CdMulml

m.mmm.msm.&ddcmmpl

15601630 =

19019 .

I

2010-2018



What did we learn@e
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credit: Univ of Utah

What did we learn@

tree
canopy/
NDVI

immersion




What did we learn@

Tree Pollen and VOCs

Active Living/Weight Status
Psychophysiological Stress

Excess Heat and Thermal Comfort
Cardiovascular Function

Mental Health, Anxiety and Mood

Air Pollutants and Respiratory Condition

Other Restoring Capacities (e.g., Birth...

Cognition and Attention Restoration
Other Reducing Harm (Crime, UVR)

Clinical Outcomes

Health Outcomes Themes:
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Urban Forests & Newborns

the natural environment may affect pregnancy outcomes. ..

10% increase in tfree-canopy cover
within 50m of a house

= lower number of low weight births
(1.42 per 1000 births)

2P

Donovan et al., 2011. Health & Place 2011; Hystad et al., 2014. Env Health Perspectives




ADHD and nature contact

« 17 children aged 7-12 with
diagnosed ADHD

- 20-minute guided

walks
* Park 8 7
* Neighborhood @ 44
S a2
« Downtown § D
« Pre-walk puzzles X
36 -
- Post-walk cognitive fest 34 -
Faber Taylor & Kuo. 2009. 3273

) ) Park Neighborhood Dowﬁtown
Journal of Attention Disorders




Gl’eeﬂ ngh SChOOl COmpUSGS Matsuoka. 2010. Landscape &

Urban Planning

« cafeteria & classroom window views with greater
quantities of tfrees and shrubs

« positively associated with:

standardized test scores,
graduation rates

%s of students planning to
attend a four-year college

fewer occurrences of
criminal behavior

credit: NBC News




GREEN SCHOOLYARDS
HELP KIDS FEEL:

GREEN SCHOOLYARDS PROMOTE :
SOCIAL-EMOTIONAL SKILLS iv . a Children &
 §
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Q. relationships in green schoolyards **

THE STATISTICS on CHILDREN & NATURE

Nature
Network




Encouraging Physical Activity

Review of studies of adults,
natural environments vs indoors

Results of activity in natural environments:

= greater feelings of revitalization and positive
engagement, increased energy

= decreases in fension, confusion, anger, and
depression

= greater enjoyment and satisfaction, declared a
greater intent to repeat the activity

Coon et al. 2011. Environmental Science & Technology




oublic health officials
moderate activity
recommendations
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Pennsylvania Horticultural Society
Clean & Green Program

reduced heart
rate = less stress

South et al. 2015. American
Journal of Public Health

reduced reports
of depression &

worthlessness

South et al. 2018. JAMA
Network




City Trees & Human Health

newborn & infant health
increased physical activity for kids

student therapy
overall adult health

social cohesion

respiratory & cardiovascular health
reduced depression

elder care improvements




QOutline

1. Trees and Human Health
the evidence?

3. A focus on mental health 3. Dosage, equity
& big trees



Mentalhealth ‘A high-risk perfect storm': loneliness
and financial despair take toll on US
mental health

Lockdowns have caused uncertainty, isolation, grief and
economic despair, leading to a sharp rise in calls to helplines

Nina Lakhani

The
Guardian




Trees, Parks

Green Space
more than
exercise!



Nature &
Mental Health

experiences &
pathways to
psychological benefit

Bratman et al. 2019. Science Advances

Change in stress

n Natural
features
size, type, and qualitics

2) Exposure

proxmity to nature

time spent in contact

with nature

3 Experience

=2

T

interaction, dose

@) Effects
mental health
psychological well-being

(=]

0s

Nature experence

|arbitrary units (¢.g., time))

g
Group £ EE
-A v
-0 ;—‘i
=l £ &
=D e

Z

Group
-A
=B
m(C
=D

0s

Nature expenence
|arbitrary units (e.g., time))




General Therapy &
Wellness Treatment

credit: UK National Health Service



Urban Trees & Green Space
for Mental Health

general wellness: therapy:

school performance attention deficit

stress reduction emotional therapy

attention restoration depression reduction

creativity dementia & cognitive disorders

job burnout prevention  special situations



Nature & Stress Response

8 week long experiment, 36 urban adults -

chose the time of day, duration, and the place of
nature experience based on personal preference
and changing daily schedules

Results:

salivary cortisol — stress biomarker, ~ 21% less
20-30 minutes nature experience optimal

salivary amylase — stress biomarker, ~ 28% less
for adults who were least active

Hunter et al., 2019. Frontiers in Psychology




Improving Depression

20 adults with major depression
walk in park setting or built setfting

*50-minute walks one week apart

*before-after testing:
* Mood: Positive and Negative Affect cognitive and affective
* Cognition: Backward Digit Span improvements after

walking in a
nature setting

Berman et al. 2012. Journal of Affective Disorders




Group Walks Improve
Mental Health

England, Walking for Health national program
test Nature Group Walkers vs Non Group Walkers
results:

" |lower depression, perceived stress, negative
affect

" enhanced positive affect and mental well-
being

" group walks synergize with physical activity to Pear
improve posifive affect and mental well-being

David Whittaker

Marselle et al. 2014. Ecopsychology
- 0000000000__]



How Walking in Nature
Changes the Brain

rumination: Maladaptive self-referential thoughts,

heightened risk for depression and other mental
ilInesses

90-min walk in a natural setting decreased
" self-reported rumination

" neural activity in the subgenual prefrontal cortex

" noreduced effects from built environment walks

Bratman et al. 2015. Proceedings of the
National Academy of Sciences of the USA

Look4ward.com



Attention
Restoration
Theory

 directed attention
* cognitive fatigue

* outfcomese
frustrafion, impulsive,
aggression

Rachel & Stephen Kaplan, University of Ml




ART Design
Elements

being away

‘soft’
fascination

extent
compatibility

Rachel & Stephen Kaplan, University of Ml
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1. Trees and Human Health
the evidence?

3. A focus on mental health 3. Dosage, and
the role of big trees



Tree Planting for Health

Views from Within

Create Refuge

Barron, S., Nitoslawski, S., Wolf, K. L., Woo, A., Desautels, E., Sheppard, S. R. J. 2019. Greening blocks: A conceptual
typology of practical design interventions to integrate health and climate resilience co-benefits. International Journal
of Environmental Research and Public Health



Nearby Nature in Community
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Public Parks & Gardens Trees & the Urban Forest Green Infrastructure

Equity and Accessibility :: 10 Minute Walk




Biodiversity & Mental Health

vegetation cover &
afternoon bird abundance

Results:

lower prevalence of depression,
anxiety & stress:

less depression — more than 20% cover
less anxiety — more than 30% cover
less stress — more than 20% cover

Cox et al. 2017. BioScience 67, 147-155.




iImages of canopy cover varied 0-60%

Urban Forest
Canopy
Cover

& Stress
Response




lab measures of stress
after viewing images
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Jiang, et al. 2016. Environment and Behavior 48, 607-629.
- 0000000000__]



Forest Bathing & Therapy Shinrin yoku

Suzanne Hackenmiller Bartlett

more than a decade of research — Japan, South Korea, northern Europe
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Forest
Bathing

immersion experiences,
hours to days, often guided
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improved mood, reduced anxiety
reduced stress, lower cortisol

improved nervous system activity,
less fight or flight response

improved diabetes symptoms,
reduced blood glucose

improved pulse rate, blood pressure

Park et al., 2010. Env Health and Preventive
Medicine

Li et al. 2006. Immunopharmacology and
Immunotoxicology

N / .PDM/O‘thmar Seehauser
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Nature & Forest Therapy
GUIDES & PROGRAMS

oML ABOUT THE ASSOCIATION THE SCENCE GLET STARTID WORKSMOPS AND RETRIATS BLCOME ACUIDE BLOG MOoRL

"

Santa Rosa, California



How can green space planning
protect & promote human healthe
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STRESS DEPRESSION DEPRESSION HIGH
20-30 min BLOOD PRESSURE 1 garden visit WELL BEING
session > 30 min per week 120 min

per week (peak 4-5) per week

(peak 200-300)

White et al. 2019 Scientific
Reports

Cox et al. 2017 Int J of

Environmental Research
& Public Health

Hunter et al. 2019. Shanahan et al. 2016
Frontiers in Psychology Scientific Reports




Decatur Springfield Peoria

Zhou, X., Kim, J. 2013. Social disparities in tree canopy and park accessibility: A case study of
six cities in lllinois using GIS and remote sensing. Urban Forestry & Urban Greening



& 2016 Seattle
S © Urban Tree Canopy
PR Analysis
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2016 Seattle
Urban Tree
Canopy Analysis

degree of existing
tree canopy for

each of Seattle’s
neighborhoods




2016 Seattle
Urban Tree
Canopy Analysis

Map Key
for each Seattle
Census tract

% people of color
(color intensity
within tract)

% tree canopy
(size of circle)
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Figure 14. Figure describing percent tree canopy in relation to people of
color. Each dot represents an EEA polygon.












The free which moves some to

tears of joy is, in the eyes of others,
only a green thing that stands in
the way.

Some see nature all ridicule and
deformity ... and some scarce
see nature at all.

But fo the eyes of the man of
imagination, nature is
imagination itself.

William Blake

rosalie cushman









Summary

City trees & nature provide benefits for
human health - protective therapeutic

More & larger trees provide more
benefit — evidence!

Address equity & health social
determinants

Tree retention & promotion policies?



www.naturewithin.info

Collage of the Eavironment University of Washington

What's New

Nature and Consumer Environments

Research abowt how the srdan forest
NnNpentes Datiness distnict visndrs

Trees and Transportation
Studies on the value of having quadity
landscapes in wban rosdsides

fealurisg resaarch on peopies
pecception and behavars
regarding nature m chigs
Civic Ecategy

Stugies of hunan bedarviors and benelas when
people A0 active in the environment

Policy and Planning
? Integrating urban preening scence
with Corrmunity change

N heakh & wel-teing reseach Urban Forestry and Human Benefits
Move resources, sludies asd Inks
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