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6 EUROPEAN CITIES 

BARCELONA 

BASEL 

COPENHAGEN 

PARIS 

PRAGUE 

WARSAW 



CONCEPTUAL FRAMEWORK 



SCENARIOS 

Scenarios Description 

A 
Attaining the levels of cycling of the city of 

Copenhagen  
(35% of all trips made by bicycle) 

B 
Attaining the levels of walking of the city of Paris  

(50% of all trips made by walking) 
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METHODS 

Data sources: 
 

• Health records. 

• Travel surveys. 

• Environmental records. 

 

 

TAPAS model: 

• Analytica 4.2 (Lumina Decisions Systems, CA)  

    Quantitative decision model software, based on Monte Carlo simulations. 
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Air Pollution  
AIR POLLUTION 

RR:  Relative Risk of all-cause mortality. 

RR10: average adjusted relative risk of all-caused mortality for a 10mg/m3 change of pollutant. 

AFexp: Attributable fraction among exposed; BCN: Barcelona;   
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AIR POLLUTION 

PM2.5 
concentration  

(mg/m3) 

Minute 
ventilation 

(m3/hr) 

Activity 
duration (hr) 

Inhaled dose 
 in each 

activity (mg) 

Total dose  
in a day (mg) 

Sleeping 19 0.27 8 41 

Resting 19 0.27 15 79 

Car 46 0.27 0.19 2.47 169 

Metro 57 0.27 0.13 2.1 171 

Bus 21.1 0.27 0.29 1.7 169 

Walking 19.8 1.3 0.25 6.81 104 

Bicycling 29.5 2.2 0.33 21 179 
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PHYSICAL ACTIVITY  

RR:  Relative Risk of all-cause mortality. 

AFexp: Attributable fraction among exposed; BCN: Barcelona;   

Distance travelled

per person per mode
per year

RR of PA and all-cause
mortality in each city

RR of PA and all-cause
mortality (METs)

Attributable

Fraction

Expected death in
the city

Travellers

Deaths per
Physical Activity

Distance travelled per

person in reference
scenario per year

Output Variable

Input Variable
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ANNUAL ESTIMATED DEATHS 
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SENSITIVITY ANALYSIS 



LINEAR DRF FOR PHYSICAL ACTIVITY 
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SAFETY IN NUMBERS APPROACH 
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USING ESCAPE RR FOR PM2.5 



CONCLUSIONS 

• Active transport polices can produce health benefits. 

 

• Most of the benefits derived from physical activity. 

 

• City characteristics determine the magnitude of the impact. 

 

• Collaboration of health practitioners, transport specialists and 
urban planners. 
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CO2 EMISSIONS AVOIDED ANNUALLY (METRIC TONES/ YEAR) 
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CURVILINEAR DOSE RESPONSE FUNCTION FOR PA 



SCENARIOS 



50% OF TRIPS COMING FROM CARS 



Reduction in PM (Urban Air-Dispersion Model) 

Rojas-Rueda D, et al. 



Health Impacts in General Population 

Rojas-Rueda D, et al. 



APPLYING DEATH RATE/KM TRAVELED OF REFERENCE CITY 



ANNUAL ESTIMATED DEATHS 



DEATHS, DISEASE OR DALYS PER YEAR RELATED TO AP IN GP. 



5 FOLD GREATER TOXICITY (PM2.5) 




