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CONTEXT
Each year world wide there are:
• 4.2 million deaths due to ambient air pollution
• 3.2 million deaths due to lack of physical activity
• 1.2 million deaths due to traffic fatalities

• Climate crisis
• Population growth and ageing
• Urbanization (70% live in cities soon)

WHO, GBD



SHENZHEN, CHINA











2904 premature deaths (20%) annually in 
Barcelona due to suboptimal urban and transport planning

Mueller et al EHP 2017; 125: 89-96



DEATHS DUE TO POOR URBAN AND 
TRANSPORT PLANNING BARCELONA
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2904 premature deaths (95% 
CI: 1568, 4098) ( almost 
20% of mortality)

Mueller et al EHP 2017; 125: 89-96





SOLUTIONS
• Land use changes
• Reduce car dependency
• Move towards public and active 

transportation
• Greening cities



Stevenson et al Lancet 2016; 388:2925-2935

Using a health impact 
assessment framework, 
they estimated the 
population health effects 
arising from alternative
land-use and transport 
policy initiatives in six 
cities. 
Land-use changes were 
modelled to reflect a 
compact city in
which land-use density 
and diversity were 
increased and distances 
to public transport were 
reduced to produce low
motorised mobility, 
namely a modal shift from 
private motor vehicles to 
walking, cycling, and 
public transport.



DALYS GAINED IN COMPACT CITIES

One DALY can be thought of as one lost year of "healthy" 
life. 
DALYs for a disease or health condition are calculated as 
the sum of the Years of Life Lost (YLL) due to premature 
mortality in the population and the Years Lost due to 
Disability (YLD) for people living with the health condition 
or its consequences: Stevenson et al Lancet 2016; 388:2925-2935

393 (Copenhagen) to 826 
(Boston) DALYs saved per 
100.000 people annually





Mueller et al 2019, Env Int
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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



ELECTRIC CARS



50% of car trips < 5 km



Benefits of physical activity 
well outweight the risks of 
air pollution and accidents 
for cyclists





ELECTRIC BIKE



Utrecht, NL



Mueller et al 2018, Prev Med

167 
European 
cities, 
75M 
people



PREMATURE DEATHS PREVENTED

• 10,091 premature deaths prevented 
annually in 167 European cities (75M 
people) if the mode share of cycling went 
up to 24.7%

Mueller et al 2018, Prev Med



HIAs of ACTIVE TRANSPORTATION

Mueller et al 2015









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



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





ANNUAL PREVENTABLE PREMATURE 
DEATHS AND AVERTED COSTS IN 

PHILADELPHIA

Kondo et al 2019

646 premature deaths (4.7% of total) 
prevented annually

Averted cost $6,2 billion annually 



Seoul



ALDERHEY HOSPITAL LIVERPOOL BEFORE AND 
AFTER



Vauban, Freiburg



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
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