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Introduction: Epidemiological studies

Introduction: Intervention studies
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Introduction: Intervention studies

Health benefits of CyclingIntroduction: Systematic Review – Health Benefits
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So ???

Commuter Cycling positive on Health ??
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Are cyclists exposed to higher risks due to 
air pollution and accidents?

HEALTH

Back-ground air pollution – Long-term 
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Back-ground traffic air pollution – Long-term 

Micro-environment traffic air pollution – Short-term 
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What do we forget? 

Physical effort (VE) of cycling >> car driving

 Inhaled # particles: cyclist >> driver ??

Project: SHAPES

Literature: ventilation – exposure

Study Measurment -
Estimation

Bicycle/car
ventilation ratio

Van Wijnen (1995) 
(Vrijkotte (unpublished))

Measurment 2.3

den Breejen (2006) Van Wijnen (1995) 2.3

Rank (2001) Van Wijnen (1995) 2.3

O’Donoghue (2007) Estimation - HR 2.6

Zuurbier (2009) Estimation - HR 2.1
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Micro-environment traffic air pollution – Short-term 

• N = 55 healthy adults

• Field tests: Cycling + Car passenger (cross-over experiment)
• Breath-by-breath ergospirometry (MetaMax 3B)  Minute Ventilation

• Particle Number Conc (UFP) + Particulate Matter (PM10, PM2.5)

 Exposure = ventilation per distance x concentration x distance

Materials & Methods
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Materials & Methods

• 3 ≠ locations:

• flat – hilly

• polluted – non-polluted

Materials & Methods
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Values are mean (SD)

* Sign diff car vs bicycle 

Results – Air pollution
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Results: Minute Ventilation (VE): Bike/car ratio

Values are mean (SD) 
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Results: Inhaled quantities: bicycle/car ratio
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• bike/car PNC, PM ratio =  1

• bike/car VE ratio = 4.3

• inhaled particles by cyclists 400 - 900% higher 
compared to car passengers on the same trajectory 

Results - Conclusions



Cycling to work 12

• Cross-over experiment: examine the acute effect of exercise 
on plasma BDNF, Exhaled nitric oxide (NO), plasma 
interleukin-6 (IL-6), platelet function, Clara cell protein 
in serum and blood cell counts when cycling in Polluted 
Environment (Antwerp ring) + Clean Room and examine the 
potential effect-modification by exposure to traffic-related air 
pollution. 

Antwerp ring Clean room

PM²TEN – Effect of cycling on Health outcomes
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Results – PM10, PM2.5, UFP



Cycling to work 13

Results - BDNF

Results - Exhaled nitric oxide (NO), blood parameters
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Car driver 
cyclist

Anno: 2016
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

500,000 car drivers make a transition from car to 
bicycle for short trips (7.5-15 km) on a daily 
basis in the Netherlands

Net health benefit: 7 months

de Hartog et al. (2010)
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Net DALY: 19.5 annually
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Holm et al. (2012)

Now: 33% trips in Copenhagen by bicycle
 50% car trips 2-10 km & 33% car trips 10-15 km 
to cycling  cyclists to 42%

• Shift car  bicycling, by evaluating 4 effects: 
– health benefit by PA

– public health benefit due to reduced pollution

– individual exposure to ambient air pollution

– individual risk of accidents

 Health  €€ 

Economic cost: health

Rabl & de Nazelle (2012)
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• Estimated  mortality  costs  and  benefits  per  individual  

switching  from  car  to  bicycle for work trips* in large 
European cities

Economic cost: health

Rabl & de Nazelle (2012)

Economic cost: ‘other’ impacts

Rabl & de Nazelle (2012)
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• Vélib Program in Paris:
– total cost of the program is 64 M€/yr (2011)

Total Economic benefit: 177 M€/yr

Rabl & de Nazelle (2012)

• transport infrastructure or policy + walking and/or 
cycling and health effects

• variation in values attributed to 1 new active
walker/cyclist: €127 - €1290/year

Economic cost: infrastructure

Cavill et al. (2008)
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• By 2040, investments M$138 to M$605 result:
– health care cost savings: M$388 to M$594 

– fuel savings: M$143 to M$218 

– savings in value of statistical lives: $7 to $12 billion 

– BCR for health care and fuel savings: 3.8:1 - 1.2:1 

– order of magnitude larger when value of statistical lives is 
used

Economic cost: infrastructure

Gotchi (2011)

Health impact assessment of active 
transportation: A systematic review

Mueller (2015)
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