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1962

Environmental Health
Rachel Carson (1907-1964)



• 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

A Remarkable Career



Pervasive Pesticides



Cuyahoga River, OH

Love Canal, 
Niagra Falls

Environment = Toxin, Risk



Howard Frumkin, U of WA 
School of Public Health

Healthy 
Places:
Exploring 
the
Evidence

American Journal of Preventive Medicine, 2001

Environment & Health Benefit



the Sanitary to Sustainable City

sanitary is efficient and hygienic 
supply & removal 

of materials and services
reconnect natural systems
green infrastructure possibilities



Industrial Age – city squalor

credit: BlendSpace credit:  blogs.isb.bj.edu.cn

Filthy Cities!





Baltimore: Public Works Museum





stormwater retention



Thornton Creek Water Quality Channel (Seattle, SvR Design)
1 hectare, treats runoff from 275 hectares (1 hectare = 2.47 acres)

Stormwater Management





the Chenoggye freeway
Seoul, South Korea

~ 1970-2005



Cheonoggyecheon Stream Restoration
8.4 km, $900 M
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City Nature Settings



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



Healthy Microbiome
control obesity & asthma
boost immune function
improve mental health

Bloomfield et al. 2016 Perspectives in Public Health

need contact with ‘Old Friends”

put aside 
the 

Hygiene 
Hypothesis



intestinal microbiome development

∼10 to 100 trillion microbes in healthy 
gastrointestinal (GI) tract

Arrieta et al. 2014. Frontiers in Immunology



Eat 
Dirt!



Trees & Physical Activity

• 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

KCET Los Angeles



parks, active living, active transit

public health officials
moderate activity 
recommendations



parks, active living, active transit

public health officials
moderate activity 
recommendations



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

Donovan et al. 2013. Journal of Preventive Medicine

2009, EAB in neighborhood

photo credits: Dan Herms, Ohio State U

Toledo, Ohio in 2006, pre EAB

EAB Tree Loss & Public Health



Sacramento Study :: LIDAR x CHIS data

7,900 adults, 250 m buffer, covariates

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

more tree cover
= better overall 
health
= better social 
cohesion



Improving Depression
20 adults with major depression 

walk in a park setting and a built setting

50-minute walks one week apart

before-after testing:

Mood: Positive and Negative Affect (PANAS)

Cognition: Backward Digit Span (BDS)

Berman et al. 2012. 

Journal of Affective 
Disorders

cognitive and affective 

improvements after 

walking in a 

nature setting



10 more trees on a city block? 
health benefits comparable to $10,000 household 
income increase OR being 7 years younger

Neighborhoods with Trees

Kardan et al., 2015, Scientific Reports



Alzheimer’s Disease & Dementia
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 

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

www.rph.org/eden.html

Tim Lynch Associates





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
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Data Story: Human Health Benefits Across the Life 
Cycle



WHO Health Definition

A state of complete 
physical, mental, and social well-being 

and not merely the absence
of disease or infirmity (1946)



Determinants of Health

Social Determinants



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

www.greenhealth.washington.edu

Research Reviews & Summaries

Green Cities: Good Health





Green Cities: Good Health
database of >4,500 peer reviewed publications
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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, 
anxiety, more than 30% cover, 
stress, more than 20% cover

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

“dose” at 
which health 

issue is 
lower



Canopy Cover & Stress
images of canopy cover varied 0-60%

income

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



Shinrin yoku (forest bathing)

• extensive 
research

• restorative 
experiences

• workers 
retirees

• networked
system,    
52 bases 
in Japan

complexity - productivity



Santa Rosa, California



Parks Prescription



Parks Prescription



credit: CNN.com

credit: healthy central florida
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Causes of Adult Death in Wisconsin?
source: U.S. Centers for Disease Control and Prevention

per 100K pop per 100K pop



Economics! U.S dollars

Wisconsin Range for 
States

All U.S

annual per 
capita 
spending

$8,702
(2014)

$10,348
(2016)

% of GDP, 
state & local 
spending

17.3%
(2009)

W VA 
23.4%

Wyoming
11.2%

17.9%
$3.3 trillion

(2017)
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contributing analysts: 
Dr. Stephen Grado & Marcus Measells, MSU; Dr. Alicia Robbins, Weyerhaueser



Valuation Sources
Benefit x Nature x Health Outcome

common values: avoided costs & burden of illness



Millions of U.S. Dollars (2012)

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



Avoided Costs Potential?

$222 billion $134 billion $57 billion



Lifecycle :: disease & illness

Disability Adjusted Life Year



Avoided Costs Potential?
$3 trillion 

17% of US GDP

$222 billion $134 billion $57 billion

Donovan. 2017. Including public-health benefits of trees in urban 
forestry decision making. Urban Forestry & Urban Greening 



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

Cultivating Innovation in Arboriculture and Urban Forestry
TREE Fund٠ 552 S. Washington St., Ste. 109, Naperville, IL 60540
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Seven Sisters Oak, Mandeville :: Chuck Cook, The Times-Picayune



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





www.naturewithin.info


