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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)  



Human Health in Hong Kong 



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 



Health in Hong Kong 
6 non-communicable diseases = 
59.7% of deaths in Hong Kong (2015): 

 cancers 
 heart disease 
 cerebrovascular diseases (stroke) 
 chronic lower respiratory diseases 
 injuries and poisoning 
 diabetes mellitus 



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 



Science Review 

nearby nature & health evidence 
> 40 years 
> 4,200 publications 
 
what are the ‘stories’? 





distribution of ~4,200 studies, 1970s to 2015 



Hartig, T., R. Mitchell, S. de Vries, and H. Frumkin. 2014. Nature and Health. 
Annual Review of Public Health 35, 1: 207-228. 

strength of evidence; causal mechanisms? 



Diversity in Urban Greening   



Landscape 

Community 

Garden credit: Ignacio Bunster-Ossa 
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Evidence-based ‘Story’ 

Health across the Human Life Cycle 
 ‘Cradle to Grave’ 
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Story: Human Health Benefits Across the Life Cycle 



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  



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

Lowry et al. 2007. Neuroscience 



Eat  
Dirt! 



Classroom Views & Stress 

Li & Sullivan.  
Landscape & 
Urban Planning, 
2016 



Classroom 
Views & Stress 
high school  
student response 

attention 
scores 

stress 
scores 



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 



parks, active living, active transit 24 

CDC moderate activity 
recommendations 



Shinrin yoku (forest bathing) 

•  extensive 
research 

•  restorative 
experiences 

•  workers 
retirees 

•  networked 
system,    
52 bases  
in Japan 

complexity - productivity 



• Shorter stays 

• Less pain 

• Fewer minor 
complications 

• Better emotional 
well-being 

Effects of nature window view  
on recovery from surgery (Roger Ulrich, 1984) 



hospital healing gardens  
 
health care $$ savings 
patient preference & return 

Scripps Encinitas Hospital Ulfelder Healing Garden,  
Massachusetts General Hospital 



Massachusetts  
General Hospital 

credit: Frank Oudeman 



Hospital Staff – Respite and Support 

11/13/17 LEGACY HEALTH 30 



Elders: horticulture for mobility & social connections 



So What? 

nature-based programs  
for people of all ages! 



Walking 
Programs 

children 
elders 
families 



Fiddleheads Forest School 
Washington Park Arboretum (Seattle) 

cognitive 
social & 
physical 
learning



Parks Prescription 



Parks Prescription 



Beacon Food Forest (Seattle) 
mimic woodland ecosystem – edible gardening 

l  arboretum 
l  berry patch 
l  nut grove 
l  community garden 
l  gathering plaza 
l  children’s area 
l  living gateway 
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complexity - productivity 



Walking Meetings 
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creativity, energy, communication, health 



Biophilic Design :: buildings 

credit: Progressive Times 

integrated 
nature & 

architecture 
or other 

structures 



Summary: 
Knowledge to Practice 

•  nearly 40 years of research 

•  critical mass of evidence � now what? 

•  greening or health programming 

•  integrating urban forest goals with 
urban systems needs 
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Raleigh, North Carolina 
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