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Green space
Examples

Type e.g. Park
Quality e.g. species diversity

Amount e.g. trees near home

Contact with green space
Examples

Freqency of contact
Duration of contact

Activity afffordance (Viewing, 
walking) 

Biogenics hypothesis
Mixture of natural compounds

Inhibiting cell signaling

New, little tested

Environmental exposure
reduction

Better air quality
Lower temperatures

Generally small effects

Physical activity
Increased walking

Increased play

Evidence inconsistent

Stress
Reduction of stressor exposure

Effective cognitive and 
physiological restoration

Consistent evidence, important
pathway

Social contacts
More contacts with neighbours
Increased sense of community

Few studies, promising pathway

Biodiversity hypothesis
Beneficial bacteria exposure

Few studies, needs further
testing

Health and well being
Examples

Reduced all cause and 
cardiovascular mortality
Improved mental health
Improved birth weight

Associations but lack of 
causality

Cognitive function
Asthma
Obesity

Few studies, more needed

Effect modification
Examples

SES
Gender

Age
Cultural context

Evidence still limited Nieuwenhuijsen et al 2017



GREEN SPACE AND PHYSICAL ACTIVITY

20 articles met the inclusion criteria. Five articles reported a significant positive association between 
parks and physical activity. Nine studies found no association, and six studies had mixed findings. Our 
review found that even among studies with objectively measured physical activity, the association 
between access to parks and physical activity varied between studies, possibly due to heterogeneity 
of exposure measurement. Self-reported (vs. independently-measured) neighborhood park 
environment characteristics and smaller (vs. larger)
buffer sizes were more predictive of physical activity.



Mitchell and Popham 2008 LancetN=40813236



TREES AND MORTALITY IN THE USA



Donovan 
et al 2013



TREES AND MORTALITY IN THE USA

The presence 
of the borer in 
a county is 
associated 
with 6.8
additional 
deaths per 
year per 
100,000 adults 
(95%
CI4.8, 8.7).

The presence 
of the borer on 
cardiovascularr
elated
mortality is 16.7 
additional 
deaths per year 
per
100,000 adults 
(95% CI5.7, 
27.7)

Donovan et al 2013



GREEN SPACE AND CARDIOVASCULAR 
MORTALITY

4% reduced risk for cardiovascular  mortality for high vs low green space exposure



GREEN SPACE AND  All CAUSE MORTALITY

Gascon et al 2016
8% reduced risk for premature mortality for high vs low green space exposure



Aspinall et al 2013N=12 students



lower frustration,
engagement and arousal, 
and higher meditation when 
moving into the green space
zone

Aspinall et al 2013



NATURE EXPERIENCE REDUCES RUMINATION AND SUBGENUAL PREFRONTAL 
CORTEX ACTIVATION

Bratman et al 2015 PNAS38 subjects, 90 min walk

Rumination  is a prolonged and often maladaptive attentional

focus on the causes and consequences of emotions — most often,
negative, self-relational emotions



GREEN SPACE AND WORKING MEMORY

Dadvand et al 2015
PNAS

N=2,593 children, 7-10 yrs



Dadvand et al 2018



GREEN SPACE AND GENERAL AND MENTAL HEALTH INDICATORS

Triguero-Mas et al 2015
n = 8793 adults

20% reduction per IQR



GREEN SPACE AND MENTAL HEALTH

In total 28 studies were included in the systematic review. We found limited 
evidence for a causal relationship between surrounding greenness and 
mental health in adults.  Limitation: cross sectional studies



GREEN SPACE AND BIRTH WEIGHT

Dzhambov et al 2016



META-ANALYSES GREEN SPACE AND 
VARIOUS OUTCOMES 

Twohig-Bennett and Jones 2018



META-ANALYSES GREEN SPACE AND 
VARIOUS OUTCOMES 

Twohig-Bennett and Jones 2018



META-ANALYSES GREEN SPACE AND 
TYPE 2 DIABETES

Twohig-Bennett and Jones 2018



Kardan et al 2015



HEALTH IMPACT ASSESSMENT OF PHILADELPHIA’S 
2025 TREE CANOPY COVER GOALS (30%)

Land cover analysis in 
2008 showed that tree 
canopy covered 20% of 
land area
Of the 155 neighborhoods, 
19 already met or 
exceeded the 30% tree 
canopy goal, and 102 
neighborhoods could meet 
the goal by planting and 
establishing trees in areas 
currently covered with  
grass and/or shrub. The 
remaining 34 
neighborhoods would 
require removal of 
impervious surface to meet 
the 30% cover goal

Kondo et al 2019



ANNUAL PREVENTABLE PREMATURE 
DEATHS BY COUNT AND PERCENT, AND 

AVERTED COSTS
Preventable Premature Deaths Averted cost

Count 95% CI Percent 95% CI Value 95% CI
SCENARIO 10% 
increase tree 
coverage
Total Mortality

City-wide -11.4 (-19.0, -7.0) -0.09% (-0.14%, -0.05%) -$121 (-$178, -$66)
Lower SES 

areas -6.4 (-9.8, -3.6) -0.09% (-0.14%, -0.05%) -$62 (-$92, -$34)
Upper SES 

areas -5.0 (-9.2, -3.4) -0.09% (-0.13%, -0.05%) -$59 (-86, -32)

SCENARIO (30% 
tree coverage)
Total Mortality

City-wide -1,050 (-1,683, -595) -8.0% (-12.1%, -4.3%) -$10,490
(-$15,824, -

$5,591)
Lower SES 

areas -606 (-964, -340) -9.1% (-13.7%, -4.8%) -$6,002 (-$9,061, -$3,197)
Upper SES 

areas -444 (-720, -255) -7.0% (-10.5%, -3.6%) -$4,487 (-$6,763, -$2,394)

1 based on value of a statistical life year for 2014 generated by the United States Department of Transportation. 
2 values are per million (2014 $US).

Kondo et al 2019



GREEN, LIVEABLE AND HEALTHY

• Greening cities has many health benefits 
including e.g. longer life expectancy, fewer 
mental health problems, better cognitive 
function, better mood and healthier babies

• It mitigates air pollution, heat and noise levels.
• Replacing roads and parking with green 

environments can be one way forward to 
change an environment from detrimental to 
beneficial. 













“Greener cities, 
healthier people.”

Thank you
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