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Trees & Health: research review
Nature & Health: mental health
Nature, Health & Our Lives





Urban Trees & Human Health: A Scoping Review
Purpose: 
To carefully collect and synthesize 
the peer-reviewed evidence 
concerning urban trees and 
human health

Wolf et al. 2020. Urban Trees and Human Health: A 
Scoping Review. Int J Environ Res Public Health



Synthesize and 
present findings

Method
Keyword search (n = 2563)

Abstract review (n = 436)

Quality assessment (n = 215)

Final article set (n = 199) (201 studies)



credit: Kew Royal Botanic Gardens credit: yourlifechoices.com.au

General 
Wellness

Therapy & 
Treatment
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Clinical Outcomes
Other Reducing Harm (Crime, UVR)
Cognition and Attention Restoration

Other Restoring Capacities (e.g., Birth…
Air Pollutants and Respiratory Condition

Mental Health, Anxiety and Mood
Cardiovascular Function

Excess Heat and Thermal Comfort
Psychophysiological Stress

Active Living/Weight Status
Tree Pollen and VOCs

Health Outcomes Themes:
What did we learn?



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)

Social Determinants of  Health



STRESS
20-30 min

session

DEPRESSION
BLOOD 

PRESSURE
> 30 min per week

HIGH
WELL BEING

120 min per week
(peak 200-300)

DEPRESSION
1 garden visit

per week (peak 4-5)

Dosage

Hunter et al. 2019.
Frontiers in 
Psychology

White et al. 2019
Scientific Reports

Cox et al. 2017 
International Journal of 
Environmental Research 
& Public Health

Shanahan et al. 2016 
Scientific Reports

Guy Kramer

nature places & programming



Diversity & Equity
Varied distribution of  trees & parks
Greater challenge = greater benefit
Cultural expressions of  place



Center for American Progress - Nature Gap analysis



Center for American Progress - Nature Gap analysis



Plants, Gardens & Nature =
Healthy Communities

= Partnerships!
healthcare & public health
schools
civic organizations



Trees for Human Health Benefits Across the Life Cycle



Nature & Mental Health



Children & Youth



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



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!



ADHD and nature contact

• 17 children aged 7-12 with 
diagnosed ADHD

• 20-minute guided 
walks
• Park

• Neighborhood

• Downtown

• Pre-walk puzzles
• Post-walk cognitive test

Faber Taylor & Kuo. 2009. 
Journal of Attention Disorders



Forest Schools
• pre-kindergarten
• state certified in 

WA state
• academic and 

developmental 
benefits

• formal & informal 
learning

WA Park Arboretum



Children & 
Nature 

Network



Green High School Campuses
• cafeteria & classroom window views 

more trees 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

Matsuoka. 2010. Landscape & 
Urban Planning

credit: NBC News



Adults
physical activity



physical activity for health!



Physical Activity
Nature vs Indoors

greater feelings of 
revitalization, increased energy

decreases in tension, 
confusion, anger & depression

greater satisfaction, more likely 
to repeat activity

review of controlled trial studies, 
11 studies, 13 outcome measures

Thompson Coon et al. 2011. Environmental Science & Technology
Oleg Baliuk Getty Images





How Walking in Nature 
Changes the Brain
rumination: Maladaptive self-referential thoughts, 
heightened risk for depression and other mental 
illnesses

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

 neural activity in the subgenual prefrontal cortex
 no reduced effects from built environment walks

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

Look4ward.com



Depression
Reduction

experiment with 20 adults, 
diagnosed depression, cross over 
study

Berman et al., 2012. Journal of Affective 
Disorders

cognitive & affective benefits, 
increases in memory span & 
capacity, as well as mood

effect sizes 5x those seen for 
healthy individuals

cross over study, assigned 
50 minute walks in 
residential areas - more 
green vs more built

sciencedirect.com



All Ages
forest therapy & bathing



Shinrin-yoku; Japan
Forest Bathing / Forest Therapy

What is it?
´Slow, mindful walk, 

intentional focus on 
natural surroundings 
(often biodiversity)

´Certified guides urge 
participants to take in 
surroundings through 
one’s senses

´Extensive research, 
1982 to now

Thanks to Dr. Suzanne Bartlett-Hackenmiller (Ob-Gyn) for images



Forest Therapy
Mental & Physical Health Benefits

´ Cholesterol

´ Blood glucose

´ Heart rate

´ Blood pressure

´ Sympathetic (fight-or-flight) nerve activity

´ Depression, anxiety, sleep

´ Subjective experience of chronic pain

´ Heart rate variability (HRV)

´ Salivary cortisol and salivary alpha-amylase 

´ Natural Killer (NK) levels and activity

Wen et al. 2019. Medical empirical research on 
forest bathing (Shinrin-yoku): a systematic review. 
Environmental Health and Preventive Medicine



Santa Rosa, California



All Ages
mental wellness & function



Stress
Recovery

salivary cortisol – 21.3% drop 
(beyond diurnal drop)

20-30 minutes duration optimal, 
less gain of benefit for longer time

salivary alpha-amylase – 28% drop 
for adults who were least active

8 weeks, 36 urban adults chose 
convenient nature experience

Hunter et al. 2019. Frontiers in Psychology
Dreamstime



credit: iStockphoto Peter Titmuss / Universal Images Group via Getty Images

credit: UFCW credit: Westend61/Getty Images credit: Johnson and Johnson



Attention 
Restoration 

Theory

• directed attention
• cognitive fatigue
• outcomes?

frustration, impulsive, 
aggression

Rachel & Stephen Kaplan, University of MI



ART Design 
Elements

• being away
• ‘soft’ 

fascination
• extent
• compatibility

Rachel & Stephen Kaplan, University of MI



Trees & Crime Reduction
residential neighborhoods 

Baltimore City, 
10% more tree canopy

results: 11.8% less crime

Philadelphia, 
clean up vacant lots & plant trees

results: 7-8% reduced gun assaults
Troy et al. 2012 Landscape & Urban Planning

Branas et al. 2011 American Journal of Epidemiology



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



Roots of  Good Health
self  care!

community care!



Nutrition

credit: safeFood

Guy Kramer

nearby nature is also essential

credit: Food Business News credit: Getty Image

nutritious 
home meals

nice meal 
at a restaurant

memorable
feast


