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RISK FACTORS

 Stress

 Loneliness 

 Physical inactivity

 Urban living

Photo credit:© World Obesity Loneliness by Irina Souiki CC BY-NC-ND 2.0Living by OiMax, CC BY 2.0

stress by jean pierre gallot_CC BY 2.0
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Trees and green spaces counteract 

many of these risk factors!



People from the countryside cope better with stress

Lederbogen et al. 2011. 
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Lederbogen et al. Nature 2011, 474(7352):498 -501
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Bratman et al. 2015. 

Green space reduces 

symptoms of depression
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STRESS REDUCTION IN A GREEN LAB

Trier Social Stress Test (TSST):

1. Presentation 

2. Arithmetic task: 1671-13-13-13-13…..0
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REAL TSST
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VIRTUAL TSST
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VIRTUAL FOREST
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Improved stress recovery in virtual forest with 

nature sounds

VR-nature

+ sound

Control

VR-nature, 

no sound

Flinear=7.55; p=.003

Annerstedt et al. 2013. Inducing physiological stress recovery with sounds of nature in a virtual reality forest — Results from 

a pilot study. Physiology and Behavior 118:240-50
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Moving to green areas improves your mental health

Alcock et al. 2014. Longitudinal effects on mental health of moving to greener and 

less green urban areas. Environmental Science and Technology
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LONELINESS AND SOCIAL ISOLATION

• More dangerous to health than smoking 15 cigarettes a day

• Inflammation, heart disease, stroke, dementia, obesity, mortality

• Increasing problem

• More common in vulnerable groups, such as 

immigrants and elderly

• More common in big cities
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GREEN SPACES CONTRIBUTE TO SOCIAL COHESION

Elands et al. 2017. In Press
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GREEN SPACE CHARACTERISTICS THAT INFLUENCE 
SOCIAL INTERACTION

Factor Examples

Availability Proximity, size

Type Urban parks (varying from neighbourhood parks to city parks)

Community gardens

Quality Design: good physical access , aesthetics, safety

Plants: presence of trees and grass, variety of plant species (both native 

and exotic)

Choreography of spaces: multifunctionality and multi-user groups

Management: well-managed and room for self-organisation



‘Where, besides school, can you easily make new friends?’.

Klaus Seeland,  Sabine Dübendorfer,  Ralf Hansmann

Making friends in Zurich's urban forests and parks: The role of public green space for social inclusion of youths from 

different cultures
Forest Policy and Economics, Volume 11, Issue 1, 2009, 10–17
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HEALTH IMPACT OF SOCIOECONOMIC INEQUALITIES 
ARE REDUCED IN GREEN AREAS
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Mitchell and Popham, 2008. The Lancet
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Physical inactivity costs the NHS £455 m

per year
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GREEN SPACE AND PHYSICAL ACTIVITY – THE EVIDENCE

“Adolescent girls who live near more parks, …, 

engage in more … 

moderate/vigorous physical activity

than those with fewer parks”

Cohen et al. 2006

“an extra $10 spent per capita on 

parks and recreation was associated with 

one-third of a day more per week of 

vigorous exercise by girls”

Goodbey and Mowen, 2010
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PHYSICAL ACTIVITY IN GREEN SPACES

Photo credit: Rudd Center for 

Food Policy & Obesity

Photo credit: Rudd Center for 

Food Policy & Obesity

Photo credit: Michael Jerrett

Increases the positive effects!

E.g. Mitchell et al. 2013:

“physical activity in natural 

environments is associated with a 

reduction in the risk of poor 

mental health to a greater extent 

than physical activity in other 

environments.”



Escobedo and Nowak, 2009;  Livesley et al., 2014, 2015, 
2016; McPherson et al., 2011; Norton et al. 2015; 
Sugawara et al. 2016; Scharenbroch et al. 2016; 
Denman et al. 2016

ECOSYSTEM SERVICES
• cooling 
• storm water run-off 
• urban water quality 
• air pollution removal

• Less heat related morbidity and 
mortality

• Less risk for drowning accidents
• Less risk for infections from 

contaminated water
• Improved respiratory health and 

lower prevalence of asthma
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FROM GREEN SPACE TO RISK FACTORS TO HEALTH 
OUTCOMES

REDUCED

• symptoms of ADHD (e.g. Kuo & Taylor, 2004)

• mortality in megacities (e.g. Takano et al.2012)

• cardiovascular and respiratory illness (e.g. Tamosiunas et al. 

2014)

• depression (e.g. McEachan et al. 2016)

IMPROVED

• pregnancy outcomes (e.g. Hystad et al. 2014)

• cognitive capacity (e.g. Dadvand et al. 2015)

• wellbeing and happiness (e.g. MacKerron & Mourato, 2013)
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ALL GOOD THEN…?

“…scientific knowledge about Ecosystem Services 

continues to have limited impact on policy and 

decisions.” (Posner et al. 2016)

Urban tree canopy is declining globally and in UK (Britt & 

Johnson, 2008)

Poor green planning in rapidly 

urbanizing countries in developing 

parts of the world (Quereshi et al. 2010).

Elizabeth Street tree by Leonard J Matthews_BY-ND 2.0
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Sheffield: 17% cuts for parks, 

woodlands and open spaces; 

merging and reducing parks and 

open-space

Liverpool: 22% cut in budget for 

green space management 

Newcastle: reduced 

maintenance of green spaces 

and tree-inspection services 

(loss of ~ 20 jobs)

London, Leeds, Brighton, etc.

HorticultureWeek, 2012
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The Guardian, 

7 Sep, 2016
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The Guardian, 

2014
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10 more trees per city block: 

 increased health perception equivalent to the effect 

of a $10,200 increase in annual household income 

and being 7 years younger. 

10 more trees per city block: 

 cost between $300 and 

$5,000. 

Kardan et al. 2015. Neighborhood 

greenspace and health in a large 

urban center. Nature. Scientific Reports
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The Urban Green Space Indicator, UGSI



33Exhausted worker in Dubai, 2015 

photo: Kamran Jebreili
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hugs by Matt MacGillivray_CC BY 2.0


