
Mark J Nieuwenhuijsen

GREEN SPACE AS A PATHWAY TO 
HEALTHY URBAN LIVING





TRANSMISSION REDUCTION MEASURES

Hygiene/hand washing
Physical distancing (1.5 meters)
Mask use

Self isolation when ill 

Light to severe lockdown measures



IMPACTS

Barcelona/Catalonia
Reduced physical activity -40%
Increase in poor mental health +20%
Domestic violence +20%
Reduced traffic 70-80%
Reduced air pollution (NO2) 70-90%
Reduced noise -9Db(a)
Green space visits -90%







GREEN AND LIVEABLE
• Greening cities has many health benefits including 

longer life expectancy, fewer mental health 
problems, better cognitive function, better mood and 
healthier babies

• It mitigates air pollution, heat and noise levels.
• CO2 sequestration
• Replacing roads and parking with green 

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

Nieuwenhuijsen et al 2017, Epidemiology



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





Kardan et al 2015



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



Dadvand et al 2018



GREEN SPACE AND WORKING MEMORY

Dadvand et al 2015
PNAS

N=2,593 children, 7-10 yrs













Mueller et al 2019, Env Int



Barcelona 
Superblock 
San Antoni

Before

After



Urban and TranspOrt Planning Health 
Impact Assessment tool (UTOPHIA)

Current exposure 
estimates for 
Barcelona 

Recommended exposure 
levels (‘counterfactual’)

Comparison current exposure 
to recommended exposure

Exposure response 
function (ERF) from 
literature

Calculation of RR and PAF 
for the estimated exposure 
difference 

Natural all-cause mortality 
rate for Barcelona from 
literature 
(1,108/ 100,000)

Calculation of attributable 
preventable mortality by 
multiplying the PAF with the 
mortality rate

Mueller et al EHP 2017; 125: 89-96



BARCELONA SUPER BLOCKS

• 19.2% car reduction
• 11.5 ug/m3 (24.3%) NO2 reduction
• 2.9 dB noise reduction
• 3 fold increase green space (6.5% to 19.6%)
• 20% Surface temperature reduction

Mueller et al 2019, Env Int



Mueller et al 2019, Env Int



Woodcock et al 2013, PLoS ONE



Woodcock et al 2013, PLoS ONE





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 2019Greenworks Philadelphia plan



DEATHS PREVENTED IN PHILADEPHIA BY 
INCREASING TREE COVER 

Kondo et al 2020



Cognitive bias
The science-policy-practice gap in health and environment topics
Falsification and cautionness of academic language
New scientific methods need new ways of communicating
Economic circumstances



Multisectorial 
approach

Multi sectorial 
and systemic 
approaches are
needed to 
address current
problems and 
find solutions
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Courtesy of  Jo Ivey Boufford



Seoul



ALDERHEY HOSPITAL LIVERPOOL BEFORE AND 
AFTER



Vauban, Freiburg



BEIRUTOPIA

BEIRUTOPIA



EMAIL: mark.nieuwenhuijsen@isglobal.org



Green cities, healthy 
people

Active cities, healthy 
people,

Clean cities, healthy 
people

Social cities, healthy 
people

mark.nieuwenhuijsen@isglobal.org
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