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"Biophilia" is the term coined by Edward O. Wilson to describe what he believes is 
humanity's innate affinity for the natural world.



PROPORTION OF THE WORLD POPULATION LIVING IN URBAN AREAS
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Rydin et al 2012



´´Cities have long been known 
to be society’s predominant 
engine of innovation and wealth 
creation, yet they are also its 
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creation, yet they are also its 
main source of crime, pollution, 
and disease´´

Bettencourt et al 2007



SHENZHEN, CHINA
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BEIRUT, LEBANON
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BUENOS AIRES, ARGENTINA
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KUWAIT CITY, KUWAIT
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ATHENS, GREECE
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M2 of green space per person of the world
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MOOD DISORDERS RURAL VS URBAN
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Peen et al 2010



GREEN SPACE AND HOUSE PRICES
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The owner of a north London garden valued at 
around £100,000 has sold it for £1.25 million.
Measuring just 45ft long, the grassy parcel of 
land has no planning permission and is 
surrounded by other properties.

But this didn't stop a fierce bidding war at 
auction - because the garden sits in Primrose 
Hill, one of the most sought-after locations in 
London.
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The garden was at the rear of a house on 
Elsworthy Terrace, siding onto Elsworthy Road.
Homes on these two streets will sell for 
between £1,800 and £2,000 per sq/ft - putting 
them amongst the most expensive roads in 
North London. The plot of land, measuring just 
0.02 hectares and around 20 metres square, 
was offered by auction house Allsop
Auctioneers with a guide price of £100,000 -
£150,000.

It ended up selling for a staggering £1.25 
million, with the buyer having to pay a further 
£68,750 in stamp duty - for a garden.
There were around 30 people in the auction 
room showing interest in the garden, and it 
became noticeably less busy after it had sold.
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Shinrin yoku or ´´forest bathing´´



KEY MESSAGE

GREEN CITIES,
HEALTHY CITIES
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HEALTHY CITIES



KEY MESSAGE

GREEN CITIES,
HEALTHY CITIES

www.creal.cat

HEALTHY CITIES
Lack of green space in (part of) many cities

Green space is necessary for healthy psychophysiological 
functioning and well being

Remaining questions in term where, how much, when etc



PATHWAYS THROUGH WHICH NATURE MAY AFFECT HEALTH
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Hartig et al 2014
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GREEN SPACE AND AIR POLLUTION

Regional modelling estimates in England determined 
that the tree canopy of the urban forest in the Greater 
London Area

- removed between 852 and 2121 tonnes of 
PM10 annually
- which equates to between 0.7 per cent and 1.4 
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- which equates to between 0.7 per cent and 1.4 
per cent PM10 air-quality improvement.

Regional plans to increase tree cover from the current 
20 per cent to 30 per cent are expected to

- remove 1.1 to 2.6 per cent by the year 2050.

Tallis et al., 2011



GREEN SPACE AND AIR POLLUTION
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Regression coefficients for interquartile range increase NDVI for 100 m buffer

Dadvand et al 2012



GREEN SPACE AND TEMPERATURE
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Bowler et al 2010



GREEN SPACE AND PHYSICAL ACTIVITY
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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.



GREEN SPACE AND PHYSICAL ACTIVITY
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Astell-Burt et al 2014N=203883 adults



GREEN SPACE AND SOCIAL
CONTACTS

Sitting together for tea is what 
friends do,” Jean-Jacques 
Sempé says of this week’s 
“Under the Same Hat,” his 
hundred-and-ninth New 
Yorker cover.
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Yorker cover.

“Time spent with friends is 
one of the greatest pleasures 
of my life.”



GREEN SPACE AND SOCIAL TIES
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Kuo et al 1998

N=145 subjects Robert Taylor Homes, Chicago
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Hanski et al 2012
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Hanski et al 2012



STRESS REDUCTION AND RESTORATION

Stress Reduction Theory  suggests natural environments promote recovery from 
stress and helps to lessen states of arousal and negative thoughts through psycho-
physiological pathways. 

Natural elements with characteristic such as a level of ground surface, spatial 
openness, curving sightlines and the presence of water, induce recovery of any form of 
stress, even mild short-term stress, via an unconscious and innate response (Ulrich 
1984)
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1984)

Attention Restoration Theory (ART) suggests that nature can replenish directed  
attention fatigue

Natural environments abound with "soft fascinations" which a person can reflect upon in 
"effortless attention", such as clouds moving across the sky, leaves rustling in a breeze 
or water bubbling over rocks in a stream. (The Kaplans  1980s)



GREEN VIEWS AND HOSPITAL RECOVERY
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Science. 1984 Apr 27;224(4647):420-1.



GREEN VIEWS AND HOSPITAL RECOVERY
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GREEN SPACE AND STRESS RECOVERY
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Ulrich et al 1991N=160



TREE COVER AND STRESS RECOVERY
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Jiang et al 2014



TREE COVER AND STRESS RECOVERY
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Jiang et al 2014N=160
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Aspinall et al 2013N=12 students
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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
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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
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GREEN SPACE ASSESSMENT

• GIS maps (urban atlas, CORINE)

• Remote sensing

• Questionnaires (perception, use)
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• Questionnaires (perception, use)

• Tracking devices (smartphone using apps for 
location, EMA and PA)

• Audits (quality assessment)



Surrounding 
greenness

NDVI = normalized 
difference vegetation 
index
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Access to major 
green space

Living with X 
distance of green 
space



GREEN SPACE AND MENTAL HEALTH
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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 GENERAL AND MENTAL HEALTH INDICATORS

20% reduction per IQR
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Triguero-Mas et al 2015

n = 8793 adults



GREEN SPACE AND MENTAL HEALTH IN THE UK
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Alcock et al 2014

Longitudinal Effects on Mental Health of Moving to Greener and Less Green 
Urban Areas

(n= 1064; observations = 5320)



GREEN SPACE, INEQUALITIES AND MENTAL WELL BEING
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Mitchell et al 201521,294 urban residents from 34 European nations



GREEN SPACE AND WORKING MEMORY
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Dadvand et al 2015
PNAS

N=2,593 children, 7-10 yrs
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Mitchell and Popham 2008 LancetN=40813236
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Mitchell and 
Popham 2008



TREES AND MORTALITY IN THE USA

www.creal.cat



www.creal.cat

Donovan et al 
2013



TREES AND MORTALITY IN THE USA

The presence 
of the borer in 

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

of the borer on 
cardiovascular
related
mortality is 
16.7 additional 
deaths per 
year per
100,000 
adults (95% 
CI5.7, 27.7)

Donovan et al 2013



Meta-analysis All cause mortality
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Gascon et al (under revision)



Meta-analysis  Cardiovascular mortality
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Gascon et al (under revision)
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De Vries el al 2013

N=1641
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LYME DISEASE
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OTHER OUTCOMES

Reduction in Increase in

Crime Skin cancer

Obesity Allergies/asthma
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Obesity Allergies/asthma

Birth weight
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M25-M23 UK
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Parc Ciutadella
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Barceloneta



RESEARCH NEEDS

Longitudinal studies

Intervention studies

Contribution of various mechanisms
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Contribution of various mechanisms

More on where, when, how much, what type

Quality assessents (e.g. audits)

Effectiveness in clinical practice (green prescribtions)
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URBAN FARMING
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BEIRUTOPIA
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