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Research Needs Framework
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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)



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
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Discovery: Human Health Benefits Across the Life Cycle



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

Urban Forests and Newborns
the natural environment may affect 
pregnancy outcomes . . .



Hygiene Hypothesis

12

presence of soil bacteria in body, 
Mycobacterium vaccae = increased seratonin
boost immune function
may alleviate depression (dirt or Prozac?)

Lowry et al. 2007. Neuroscience



evidence of lower frustration and higher 
meditation when moving into the greener streets

Green Streets for Walkability

Aspinall et al. 2013. The Urban Brain: Analysing Outdoor Physical Activity with 
Mobile EEG. British Journal of Sports Medicine



E. Svendsen, L. Campbell; USFS

Civic Stewardship for Resilience



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
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nature health benefits: A life course approach. Urban Forestry and Urban Greening 14: 694-
701.
Wolf, K.L., and A.S.T. Robbins. 2015. Metro nature, environmental health, and economic 
value. Environmental Health Perspectives 123, 5: 390-8.
Wolf, K.L. 2015. Green strategies to improve public health and save billions. International 
Innovations 195: 54-55.
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* Research and publications were funded in part by the U.S.D.A. Forest Service, National 
Urban and Community Forestry program, as recommended by the National Urban and 
Community Forestry Advisory Council (NUCFAC). Also the USFS Pacific Northwest 
Research Station.



annual value of $11.7 billion
U.S. (2015 dollars)

• cradle to grave human life cycle
• varied expressions of urban greening 

(metro nature)
• evidence based human health and 

wellness benefits
• just beginning the analysis!
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process #1: screen for benefits



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



Metro Nature &
Health Evidence 
Framework

Synthesis of 
40 years of 
peer-reviewed 
literature

Wolf, K.L., A.S.T. Robbins. 2015. Metro nature, environmental health, 
and economic value. Environmental Health Perspectives 123, 5:390-8.



process #2: understand green 
condition



Landscape

Community

Gardencredit: Ignacio Bunster-Ossa



Diversity in Metro Nature



Stormwater
Ecosystem
Services

Image courtesy of the Center for Urban Forest Research 

green
infrastructure

goal:
co-design for
co-benefits



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

Stormwater Engineering



economic & health co-benefits



Tanner 
Springs 
Park

Portland OR



linked to active living network



process #3: apply valuation strategy



Valuation Sources
Benefit x Nature x Health Outcome



• factor income
• avoided or replacement cost
• burden of illness
• hedonic pricing
• stated preference/contingent valuation
• revealed preference (e.g., travel cost)
• quality adjusted life years
• benefit/cost

Valuation Strategies
Benefits Transfer approaches



What is the Value?
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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



Summary
• evidence-based human health & 

wellness benefits

• economic consequences!

• market & non-market valuations

• first efforts – promising!

• = demonstrating return on investment



Future
RESEARCH?



Knowledge to Practice

• OR Health & Outdoors Initiative + 
Willamette Partnership + Duke Univ.

• validated health outcomes measures 
that are scaled to local projects

• greening or health programming

• goal – toolkit and technical assistance



www.naturewithin.info


