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Environmental Health
Rachel Carson (1907-1964)
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A Remarkable Career

* aquatic biologist, U.S. Bureau of Fisheries
* 1950s full time nature writer

* 1951 Sea Around Us, National Book Award
* The Edge of the Sea, Under the Sea Wind
* 1962 Silent Spring, national pesticide policy

* launched grassroots environmental
movement

* creation of the Environmental Protection
Agency



Pervasive Pesticides
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Environment = Toxin, Risk
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WARNING : Hazardous
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No Trespassing.

For further information call the U.S.
Environmental Protection Agency (800) 346-5009
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Environment & Health Benefit

Beyond Toxicity

Human Health and the Natural Environment

Hoscard Frumbis, MDD, INPHL FALYE FAOIEM

Abstract: Rescarch and senching in eonvvronmental health have cemered on the hazardous effecns of
Voot eovieonmental exposiiies, sach as sooc chemicals, radiation. and hologecal and
phovical agents. However, somne kinds of convsronssental exgreanres man fone posstne health
ellfectn. Accoeding to O Wibson's “Inoplula” bypothesis, hussans are sanately attracted 1o
odher lving orgamasans. Laser avthors hane espanded this concept so suggest than humarns
e an snnate bhord with sanme mose gener iy, Fhis implies that cerraim Lads of contaa
with the matural woeld may benefu health, Evadence suppocting this Bypeehoss s presemsicd
Froem Tosr aspects of the narural woekd: animads, plants, Bandscapes, and wilderness. Finally
the wnpdcations of ths hwpothesn for a twoader agenda tor eovirommensal  health
encotmpeang ot osly foxse outcomses bat abo walutry ones, e discuwed. Thas agenda
unplics revcarch oo 2 range of potenitally healthful comarommnental exposures, collalves
o among profesdonal in oa range of disogiones from putde health 1o Bedhacagm
arc hiteeture 1o oy plasmang. and mictventons based on rescarch ostcomes

Medical Subject Headings (MeSH ). ansmuls, ccodogy, ernvironmental bealth, natw e, planis
wees CAm | Poev Med 2000 2005 75040280 © 2000 Amenscan oarnal of Preventve Medicoine

American Journal of Preventive Medicine, 2001



the Sanitary to Sustainable City

sanitary is efficient and hygienic
supply & removal

of materials and services
reconnect natural systems
green infrastructure possibilities
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Industrial Age — city squalor
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Filthy Cities!













stormwater retention

Rainwater Ponding Area
Pond
Fairfax County

Maintenance and Stormwater Management .
Report any Problems to 703-934-2800
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Thornton Creek Water Quality Channel (Seattle, SvR Design)
1 hectare, treats runoff from 275 hectares (1 hectare = 2.47 acres)







the Chenoggye freeway

Seoul, South Korea
~ 1970-2005
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Cheonoggyecheon Stream Restoration

8.4 km, $900 M
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City Nature Settings

NEARBY NATURE INCLUDES A VARIETY OF SPACES AND PLACES

URBAN FOREST CANOPY BIOPHILIC DESIGN

GREEN STORMWATER INFRASTRUCTURE ‘
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Urban Forests and Newborns

the natural environment may affect
pregnancy outcomes . ..

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

= lower number of low weight births

(1.42 per 1000 births)

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




Bloomfield et al. 2016 Perspectives in Public Health

Healthy Microbiome ut aside
¥ control obesity & asthma the
Hygiene

¥ boost immune function Hypothesis
¥ Improve mental health

need contact with ‘Old Friends”
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Bacterial diversity

Interindividual variabiity

intestinal microbiome development

Arrieta et al. 2014. Frontiers in Immunology







Trees & Physical Act|V|ty

* ¢® ¢q of

» f?‘ Y ad %,E'LLOS Angeles
w. Al |
. school children in cities grades 6 to 8

* relationship of tree cover to outside-of-school physical
activity

5% increase in treed area cover =
5% increase in free-time physical activity

Janssen et al. 2015. International Journal of Behavioral Nutrition and Physical Activity




public health officials
moderate activity
recommendations
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public health ofﬂcials
moderate activity
recommendations
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Donovan et al. 2013. Journal of Preventive Medicine

EAB Tree Loss & Public Health

1990 to 2007, 1,296 counties in 15 states
infected areas vs. no bugs
15,000 more deaths from cardiovascular disease
6,000 more deaths from lower respiratory disease
controlled for demographic, human mortality, and
forest health data at the county level

Toledo, Ohio in 2006, pre EAB

photo credits: Dan Herms, Ohio State U




Sacramento Study :: LIDAR x CHIS data
7,900 adults, 250 m buffer, covariates

more tree cover

= better overall
health

= better social
cohesion

Ulmer et al. 2016. Health & Place. Multiple health benefits of urban tree
canopy: The mounting evidence for a green prescription.




Improving Depression

20 adults with major depression

walk in a park setting and a built setting Berman et al. 2012.

Journal of Affective
Disorders

¥ 50-minute walks one week apart

¥ before-after testing:
& Mood: Positive and Negative Affect (PANAS)
& Cognition: Backward Digit Span (BDS)

cognitive and affective
improvements after
walking in a

nature setting




Neighborhoods with Trees

10 more trees on a city block?

health benefits comparable to $10,000 household
income increase OR being 7 years younger

Kardan et al., 2015, Scientific Reports




Alzheimer’'s Disease & Dementla

Provide wander gardens &
horticulture therapy

 10.5% reduction in amount of
medications used in dementia
facility
30% fewer falls, accompanied
by a reduction in fall severity ?!3 3

Detweiler et al. 2009. American Journal of
Alzheimer’s Disease and Other Dementias

: : e —
www.rph.org/eden.html




{% Urban Forestry & Urban Greening c
Y. Volume 41, May 2019, Pages 23-32 -

Tree cover shows an inverse relationship
with depressive symptoms in elderly
residents living in U.S. nursing homes

Matthew H.E.M. Browning # ° 2 & Kangjae Lee °, Kathleen L. Wolf '

The wudy obnerved an wernse reationyhin Between tree Canopy cover and depresuve symplonn n muning homae resdents,
The benetcial as0cation was strongest 1or tree Cover meaured withn $00 m of faciltes,

Bevdential care Ity
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City Trees & Human Health

newborn & infant health

increased physical activity for kids
overall adult health

social cohesion

respiratory & cardiovascular health
reduced depression

elder care improvements




Data Story: Human Health Benefits Across the Life
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WHO Health Definition

A state of complete

physical, mental, and social well-being
and not merely the absence
of disease or infirmity (1946)




Social Determinants




Green Cities: Good Health

www.greenhealth.washington.edu

Sponsors:

USDA Forest Service,
(U&CF Program + Pacific NW Research)
University of Washington
NGO partners

Thanks!

to U of WA students:
Katrina Flora

Mary Ann Rozance
Sarah Krueger

Research Reviews & Summaries




Green Cities: Good Health

Community Dulidng
Locat Economics »
Mace Attachment &

Crime A Fear »

Safe Streets >
Active Living »
Raduced Rk
Weillness & Physislogy
Healing & Therapy

Mencal Meath &
Function »

Work & Leaming
Curure & Equity
Lifecycie & Gender

Local Economics

Trees in Ciies are MOt grown and managed for products that can be bought
ond 30k on markats, Dt they do provide many Intangible services and
functions! This article serves two purposes. First, it imtroduces valuation
methods that are used 10 Convert intangie benefits to dollar sums, 4
Than, &t shows how sonmarket valuations can support locsl decision-
making.

Fast Facts

* The presence of larger trees in yavrds and 05 street trees can add
from 3% o 15% to home values throughout reighberhoods.

* Averaging the market effect of street trees on af house values across
Poctiand, Oregon yieids a total value of $1.35 Bdlion, petentially

increasing annual property tax revenues $15.3 miion.”

® A study found 7% higher rental rotes for commercial offices having
high quality landscapes.’*

* Shoppers daim that they will spend 99 t0 12% more for goods and

services 0 cantrad Dusiness districts having high qualty tree
"

CONODY

* Shoppers indicate that they will traved greater distance and a longer
tme 1o ViR & Satrict having high quality trees, and spend more time
there once they arrive, ™

W ASS Fane




Green Cities: Good Health

database of >4,500 peer reviewed publications

Safe Strects D
Crime and Foar NN

1970s

Work and Learning I ] " 1980s
Place Attachment & Meaning I = 1990s
Community Leoromics I % 2000s

Community & Social Ties | ——
Weliness ard Prysiciegy  (INEGEG_EEEEEEE—
Culture anc Equity |, —
Healing and Theragy | —
Reduced Rive | ——
Mental Heaith and Function |
Lifecycio anc Genoe: | —
L e ——— o ——

% % a% % 8% 10% 12% 14%

" 201015

% poer reviewed publications of entire collection
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HEALTH AND WELL-BEING

Introduction

riters, philosophers, and

Dataaiats have praied the

benefits of nature for haman
Beals, happiness, and well-being for
cemmunes. but ondy relatively recency
Rave recesrchers begun studyng snd
quarcEysag the compiex relationship
Between Buman health and nature
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£ 10 inable and seatamable cities

wry rates of gal bladder srgery p
N relstion 10 the Views from thelr reoms
n a Texas hospital Some of the
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Policy ‘Shift

1. urban forest planning & management

2. medicine/public health

3. influenced by economics




Vegetation & Mental Health

» vegetation cover and afternoon bird
abundances

* lower prevalence of depression, anxiety,
and stress:

depression, more than 20% cover,

_ o “dose” at
anxiety, more than 30% cover, which health

stress, more than 20% cover issue is
lower

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



Canopy Cover & Stress

images of canopy cover varied 0-60%

1000
800
80.0
700
800 -
500 ¢
400
300
200
100
0.0

%% of reporting stress recovery

—.—
[ ree cover density of a video (%)

1 2 3 4 S é 7 8 ° 10 (videos)

Jiang, et al. 2016. Environment and Behavior 48,607-629.




Shinrin yOkU (forest bathing)

¢ extensive
research

* restorative
experiences

e workers
retirees

* networked
system,
52 bases
In Japan
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/ ASSOCIATION O

Nature & Forest Therapy
CGUITDES & PROCGEAMS

HOME ABOUT THE ASSOCIATION THE SCIENCE GET STARTED WORKSHOPS AND RETREATS BECOME A GUIDE BLOG MORE

e medicine of'being in

leading global voice for fore

Santa Rosa, California



Parks Prescription for Health

Date:
Dr:
Name:
| recommend:
G Walking D Other:
minutes a day
days per week
* Meaath Canacds sigaeats moderme activey of 50 mvrutes per clay | 5 days & wesk

MEDICALC vy

Benefits of daily activity
» Improve overall physical and mental heaith
* Maintain a healthy weight
» Reduce the risk of diabetes and other
chronic conditions
e Lower cholesterol levels
* Manage stress and anxiety

Signature: dock




Parks Prescription

2.
1 . . 1. Visit www REACHforbetterhealth com 4.
. 2. Enter your Zip code
x 3 Click
®
3, :

Cet a prescription for '
ParksRx from your \ Exercise in the park
healthcare provider and share outcomes

with your healthcare

Pick your park provider.
1

This Indormation s provided for educational purposes and s not o www REACHTorbetterhealth WQ"(;R‘
be conudered medical advice ke : y ' ' ’ Phaing




WaLkise

educate.exercise. empower.

Walk With a dOC credit: CNN.com
Step into FREE fitness fun.

credit: healthy central florida







per 100K pop per 100K pop

WI Leading Causes of Death,

2017 Deaths Rate***
1. Heart Disease 11,680 157.6 26th 165.0
2. Cancer 11,318 153.2 28th (tie) 152.5
3. Accidents 3,746 58.3 17th 49.4
4. Chronic Lower Respiratory Disease 2,834 38.3 34th (tie) 40.9
5. Stroke 2,513 33.5 38th 37.6
6. Alzheimer’s disease 2,428 31.6 25th 31.0
7. Diabetes 1,433 19.4 35th 21.5
8. Flu/Pneumonia 974 12.9 35th 14.3
9. Suicide 926 15.4 27th 14.0
10. Kidney Disease 922 12.5 27th 13.0

Causes of Adult Death in Wisconsin?

source: U.S. Centers for Disease Control and Prevention
]



Economics! u.s dollars

annual per $8.,702 $10,348

Caplta. (2014) (2016)

spending

% of GDP, 17 3% W VA 17.9%

state & local (2009) 23.4% $3.3 trillion

spending Wyoming (2017)
11.2%




The Health and
Financial Benefits
of Nearby Nature

KATHLEEN L. WOLF, PH.D.
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printing:
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also in Spanish
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Nearby nature experiences are important
across the entire life evele, from cradle to grave.
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Valuation Sources

Benefit x Nature x Health Outcome

| Benefit - Metro Nature* Outcome*

' Newborn Birth Weight* increased tree canopy cover © fewer small for -

; near mothers' homes* gestational age babies~
Attention Deficit greener play areas vs built reduced symptoms -

. Hyperactivity Disorder~ outdoor or indoor settings” potentially reducing medication*

School Performance*

green views from classrooms and
cafeteria*

reduced dropout rate - -
average annual income*

Crime Reduction®

trees and lawn in outdoor
common areas’

reduced violent and non-violent
incidence and costs”

Cardiovascular Disease"

presence of residential tree
canopy"

reduced incidence or severity of
cardiovascular disease

-~ Alzheimer’s Disease®

wander garden in care facility”

| reduced medications for patients™

common values: avoided costs & burden of illness




Benefit (geographic scope) Minimum | Maximum
(5) ()
Newborn Health (U.S.) 5.3 5.3
Attention Deficit Hyperactivity Disorder (US.) | 3835 1,917.7
Schools (U.S.) 20.4 1,262.9
Crime (U.S.) 340.6 899.4
Cardiovascular Disease (U.K, U.S.) 1,220.0 1,220.0
Alzheimer’s Disease (U.S.) 724.6 1,449.2
pete 2,6944 | 6,754.5

Wolf, K.L., M.K. Measells, S.C. Grado, A.S.T. Robbins. 2015. Economic values of
metro nature health benefits: A life course approach. Urban Forestry and Urban
Greening.

Summary Table Millions of U.S. Dollars (2012) g
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Avoided Costs Potential?

e .
) Urban Forestry & Urban Greening

v Volume 41, May 2019, Pages 39-47 3
ELSEVIER e

Is green land cover associated with less
health care spending? Promising findings
from county-level Medicare spending in
the continental United States

Douglas A. Becker *, Matthew H.E.M. Browning * * £ & Ming Kuo *, Stephen K. Van Den Eeden ¢




Lifecycle :: disease & iliness

Cumulative U.S. DALYs for the Leading Disease/Disorder Categories by Age (2010)

10000 4 o Maiiial and Gahustirad Dhinidiin Disability Adjusted Life Year
» Cardiovascular and Circulatory Diseases
14000 x
o Neoplasms
12000 * Muscudoskeletal Disorders o
# Diabetes, Urogemetal, Blood, and Endocrine Disorders 2 e "
.
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Avoided Costs Potential?

350 $3 trilli Donovan. 2017. Including public-health benefits of trees in urban
riiion forestry decision making. Urban Forestry & Urban Greening

17% of US GDP
300
"10%
250
"5%
"
§ 200 1%
E
8 1s0
-
100
50 $222 billion ~ $134 billion  $57 billion
healthcare crime & justice energy sewer service

Annual Service Costs - all U.S.
X



Urban Forests for Human Health:
A Focused Economic Valuation

Support arboriculture research
with a donation to the TREE Fund

Healthy trees are rooted in research!
Donate now at www.treefund.org

TREE FUND

Cultivating Innovation

Cultivating Innovation in Arboriculture and Urban Forestry
TREE Fund - 552 S. Washington St., Ste. 109, Naperville, IL 60540
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Seven Sisters Oak, Mandeville :: Chuck Cook, The Times-Picayune
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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
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