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COMMUTER CYCLING
&

HEALTH



• Mobility

• Health care

• Air pollution

• Climate change / fossil fuels

Societal Challenges



Proportions de véhicules selon des comptages routiers 
(moyennes pour l’ensemble de la Belgique)

Source : Annuaires Statistiques de la Belgique, Archives de l’Etat



Societal Challenges - Sustainability



Introduction



Google: Commuter Cycling and Health



Google: Commuter Cycling and Health

Hazards of cycling
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Is Cycling (for commuting) good for Health? 

Cycling for leisure/sport

Cycling for commuting



Health benefits of cycling



Epidemiological studies – All-cause mortality



Cycling & Type 2 diabetes



Epidemiological studies – (Over)Weight



Cycling - Mental Health



Cycling - Sickness absence



Intervention studies - Fitness

de Geus et al., 2009



Intervention studies – CVD risk factors - QOL - Vitality

de Geus et al., 2008



Systematic Review - Health benefits
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Bicycle crashes



Bicycle crashes - Exposure

• Bicycle crashes: 
• Incidence (# crashes)

• Incidence rate (# crashes / exposure) = risk

Incidence: 10 crashes / year
Exposure: 1000 trips / year
Incidence rate: 0.01 crashes / year

Incidence: 10 crashes / year
Exposure: 10000 trips / year
Incidence rate: 0.001 crashes / year



Fatality rates - Exposure



Risques grave (MAIS3+) et mortel par type d’usager de la 
route en Belgique selon la distance et selon le temps.

Source : Vandemeulebroek, Focant, et Lequeux, 2017, 
d’après Martensen 2004



Incidence rate (risk) – minor bicycle crashes

de Geus et al., 2012
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Air Pollution & Cycling



Back-ground air pollution – Long-term 

Sources: heating, motorised traffic, industry, 
neighbouring countries



Back-ground air pollution – Vulnerability



Back-ground TRAFFIC air pollution – Long-term 



Micro-environment traffic air pollution – Short-term



What is forgotten?

 Exposure = ventilation x concentration x distance



Materials & Methodes

 Exposure = ventilation per distance x concentration x distance



• 3 ≠ locations:

• flat – hilly

• polluted – non-polluted

Materials & Methodes

Brussels
LLN

Mol



Results – Air pollution

UFP (PNC/cm³)

0

10,000

20,000

30,000

40,000

50,000

Brussels LLN Mol

#
P

t 
p

e
r 

c
m

3

Values are mean (SD)

* Sign diff car vs bicycle 

cycling

car
*



0

1

2

3

4

5

6

Brussels LLN Mol

l/
m

in

male female

Values are mean (SD) 

Results: Minute Ventilation (VE): Bike/car ratio
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Results: inhaled quantities: bike/car ratio



Review Inhaled dose of Air Pollution
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Cost-benefit analysis
/

Health Impact Assessment



Predictive models – population level
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Net health benefit: 7 months

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

de Hartog et al. (2010)



Economic cost: health

(Buekers et al, 2018)



Health impact assessment of active 
transportation: A systematic review

Mueller et al. (2015)



London bicycle sharing system: health impact modelling

Woodcock et al. (2014)
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What to do next? 



• Reduce number of cars
• Law enforcement

• Mentality change 

Society: Reduce the number of cars



Society: Bicycle infrastructure

Bicycle infrastructure:
• Attracts people to cycle
• Reduces Crash Risk
• Reduces Exposure to Air Pollution



Individual: Rout choice



• Chose the safest and less polluted trajectory (less 
motorized traffic as possible)

Individual: Rout choice



• Protect yourself and make yourself visible in traffic, 
especially when the light conditions are poor 

Individual: Bicycle safety measurements



Individual: Bicycle safety measurements
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Face masks - Cycling

Pacitto et al., 2019



Face masks - Cycling

Pacitto et al., 2019



Face masks - Walking



Face masks

Efficiency

Comfort


