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SYSTEMATIC REVIEW 

• MEDLINE, Web of Science, and Transportation 

Research International Documentation.  

• Peer-reviewed studies.  

• English, Spanish, French, German, or Dutch. 

• February 2015. 

 

 



Traffic Accidents 

Articles excluded 
(n=100) 



PUBLICATIONS 

• 2011 – 2014 

• Transport mode 

– 4  HEAT Cycling 

– 2 HEAT Walking 

– 1 HEAT Cycling + Walking 

• Country 

– 3 USA 

– 3 Europe 

– 1 New Zealand 

 



INPUT VARIABLES 

• 3 Physical Activity Only 

• 1 Physical Activity + Air Pollution (all inhabitants) 

• 1 Physical Activity + Air Pollution (all inhabitants) + 

Traffic Hazards 

• 2 Physical Activity + Air Pollution (all inhabitants) + 

Traffic Hazards + Noise (all inhabitants)  



SCENARIOS 

• 4 Hypothetical shift from car to bike 

• 1 Hypothetical shift from car to walk 

• 1 Increased cycling infrastructure investment  

• 1 Decreased public transport investment (↓walk) 

 



CYCLING – DEENIHAN (2014) 

Dublin, Ireland  

Cost-benefit analysis 

Exposure: Physical activity 

Deenihan G, Caulfield B. Estimating the health economic benefits of 
cycling. J Transp Heal. 2014;1(2):141–149. 

Scenario Cycling rate 

Baseline 2% 

A 3% 

B 5% 

C 10% 



CYCLING – DEENIHAN (2014) 

Deenihan G, Caulfield B. Estimating the health economic benefits of 
cycling. J Transp Heal. 2014;1(2):141–149. 

Data sources: Survey in Dublin work places 



CYCLING – DEENIHAN (2014) 

3% modal shift 5% modal shift 10% modal shift 

Deaths avoided 3.3 8.1 17.9 

Annual benefit 
(€) 

5.3 million 12.8 million 28.2 million 

Benefit-cost ratio 2.2:1 5.3:1 11.7:1 

Deenihan G, Caulfield B. Estimating the health economic benefits of 
cycling. J Transp Heal. 2014;1(2):141–149. 



WALKING – OLABARRIA (2012) 

Catalonia, Spain 

Exposure: Physical activity 

Achieve the WHO recommendations for physical 

activity  by substituting short motorized trips with 

walking trips. 

 

Olabarria M, Pérez K, Santamariña-Rubio E, Novoa AM, Racioppi F. 
Health impact of motorised trips that could be replaced by walking. Eur J 
Public Health. 2012;23(2):217–22 



WALKING – OLABARRIA (2012) 

Data sources: Catalonian daily mobility survey 

 

Olabarria M, Pérez K, Santamariña-Rubio E, Novoa AM, Racioppi F. 
Health impact of motorised trips that could be replaced by walking. Eur J 
Public Health. 2012;23(2):217–22 

Time spent walking 



WALKING – OLABARRIA (2012) 

Olabarria M, Pérez K, Santamariña-Rubio E, Novoa AM, Racioppi F. 
Health impact of motorised trips that could be replaced by walking. Eur J 
Public Health. 2012;23(2):217–22 



WALKING – OLABARRIA (2012) 

Olabarria M, Pérez K, Santamariña-Rubio E, Novoa AM, Racioppi F. 
Health impact of motorised trips that could be replaced by walking. Eur J 
Public Health. 2012;23(2):217–22 



WALKING (TRANSIT) – JAMES (2014) 

Boston, USA  

Exposures:  

– Physical Activity  

– Air Pollution  

– Traffic Hazards  

– Noise 

 

 
James P, Ito K, Buonocore JJ, Levy JI, Arcaya MC. A Health Impact 
Assessment of Proposed Public Transportation Service Cuts and Fare 
Increases in Boston, Massachusetts (U.S.A). Int J Environ Res Public 
Health. 2014;11(8):8010–24. 



WALKING (TRANSIT) – JAMES (2014) 

James P, Ito K, Buonocore JJ, Levy JI, Arcaya MC. A Health Impact 
Assessment of Proposed Public Transportation Service Cuts and Fare 
Increases in Boston, Massachusetts (U.S.A). Int J Environ Res Public 
Health. 2014;11(8):8010–24. 



WALKING (TRANSIT) – JAMES (2014) 

Data sources:  

– Massachusetts Bay Transport Authority Plan  

– Metropolitan transport records 

 

8.3 min walking / public transport trip 

 

 

 

James P, Ito K, Buonocore JJ, Levy JI, Arcaya MC. A Health Impact 
Assessment of Proposed Public Transportation Service Cuts and Fare 
Increases in Boston, Massachusetts (U.S.A). Int J Environ Res Public 
Health. 2014;11(8):8010–24. 



WALKING (TRANSIT) – JAMES (2014) 

Scenario 1  
(fare increased by 43% 

with smaller services cut) 

Scenario 2  
(fare increased by 35% 

with bigger services cut) 

Deaths per year  
(increase) 

+ 9 + 14 

Mortality costs $74.9 million $116 million 

James P, Ito K, Buonocore JJ, Levy JI, Arcaya MC. A Health Impact 
Assessment of Proposed Public Transportation Service Cuts and Fare 
Increases in Boston, Massachusetts (U.S.A). Int J Environ Res Public 
Health. 2014;11(8):8010–24. 



HEAT IN RESEARCH 

• Scenarios 

– Increasing / Decreasing - Bike / Walking trips  

• Cars / Motorbikes 

• Public transport (walk) 

• Data Sources 

– Transport surveys/records/counts 

• Population 

– Adults  

– Urban / Rural 

– Local / National  
 



HEAT IN RESEARCH 

HEAT can be used for research: 

– Mortality and economic evaluation 

– Physical activity  

– Complement with Air Pollution – Traffic Hazards - 

Noise 



Thank you 

drojas@creal.cat 



LIMITATIONS 

• More complex models exist 

– Other exposures / outcomes 

• Linearity of physical activity benefits 

• Adults 

 



LIMITATIONS 



STRENGTHS 

 

• Simplicity – input data 

• Evidence-based 

• Outcomes – mortality and costs 

 



STRENGTHS 



FUTURE HEAT 

Bike 

Air Pollution Physical Activity  Traffic Incidents  

Mortality 

Walk 

Morbidity Fatal / Injuries 

Value of statistical life (€ / $) 



CYCLING – GOTSCHI (2011) 

Gotschi T. Costs and benefits of bicycling investments in Portland, 
Oregon. J Phys Act Health. 2011;8 Suppl 1(Suppl 1):S49–58. 


