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1. Introduction



QUESTIONS 1

• Is (utilitatian) cycling good for health?



Google: Utilitarian Cycling and Health



Google: Utilitarian Cycling and Health

Hazards of cycling



QUESTIONS 2

• How to increase the number of cyclists?



Is (utilitarian) Cycling good for Health? 

Cycling for leisure/sport

Utilitarian Cycling



What about e-cycles (≤250 Watt)?

E-cycle (EAC) (≤250 Watt) Conventional cycle (CC)



2. Health benefits of 
(e)cycling
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Systematic Reviews –
Health benefits of (e-)cycling

Intervention studies



Cycling - Mental Health



Cycling - Sickness absence



E-cycling & Health benefits ??

• Health benefits conv. cycle e-cycling ??

Physical activity level (Dose) = 
Intensity x Frequency x Duration



E-cycling: Intensity

• WHO guidelines: health effect → 3-6 METS

Lathouwers et al., 2021

Legend: CC=conventional cycle; EAC=electric assisted cycle



E-cycling: Frequency & Duration

• Fyhri et al 2020: 

• Castro et al, 2019:

E-cycle Conventional cycle

Trip distance 9,4 km 4,8 km

E-cycle Conventional cycle

MET min/wk (=dose) 4463 4085



Systematic Reviews –
Health benefits of (e-)cycling

Intervention studies
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2. (e-)cycle crashes



Absolute number of cycle accidents

CBS, the Netherlands

Statec, Luxembourg

Stabel, Belgium



Bicycle crashes - Exposure

• Bicycle crashes: 
• Incidence = # crashes

• Incidence rate = # crashes / exposure = risk

Incidence: 10 crashes / year
Exposure: 1,000 trips / year
Incidence rate: 0.01 crashes / trip

Incidence: 10 crashes / year
Exposure: 10,000 trips / year
Incidence rate: 0.001 crashes / trip



Relative fatality risk by type of road user and 
exposure unit used 

Source : Pelssers, 2020

Belgium



Relative fatal accident risk by mode of transport and age group 
according to the number of kilometres travelled (in millions) in 
Belgium

Source : Pelssers, 2020

Belgium

PTW (Powered Two-Wheelers): Les deux-roues motorisés tels que les cyclomoteurs ou les motocyclettes



Incidence rate (risk) – minor bicycle crashes

de Geus et al., 2012



Safety-in-Numbers - Brussels

Source : Pro Vélo, StatBel, IBSR (Nuyttens 2017) 



E-bicycle crashes – limited number studies

• No unanimity in the (limited) scientific literature:
• Risk

• Schepers et al. (2014) did find an elevated risk among EAC users;

• Schepers et al. (2020) only found an increased risk for older female EAC users; 

• Fyhri et al. (2019) found an increased risk for female but not for male EAC users;

• Severity
• Fyhri et al. (2019) and Schepers et al. (2020b) did not find EAC crashes to result in 

more severe injuries than crashes involving CC;

• Verbeek et al. (2017) found no difference in frequency and severity of traumatic 
brain injuries (TBI) receiving treatment at an emergency department after a CC or 
EAC crash.



E-bicycle crashes – future studies

• Thinking tracks:
• Who is cycling: young vs old

• Sociodemographic characteristics: risky cycling behaviour / risk compensation

• Crash type: single cycle crash / motor vehicle 
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3. Air Pollution & 
(e)cycling



Back-ground air pollution – Long-term 

Sources: heating, motorised traffic, industry, 
neighbouring countries



Back-ground air pollution – Vulnerability



What is forgotten?

➔ Exposure = ventilation x concentration x distance



Materials & Methodes

➔ Exposure = ventilation per distance x concentration x distance



Air pollution exposure cycle – car passenger



Review Inhaled dose of Air Pollution



Inhaled dose: conventional vs e-cycle

Lathouwers et al., 2021
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4. Cost-benefit analysis
/

Health Impact Assessment



Predictive models – population level

Car driver →
conventional cyclist

OR

More cycling

Anno: 2022

crashes

pollution

PA

Crash
Air 

Pollution
Physical 
activity

Health

Obesity, diabetes

€€

Anno: 2062





HIA of active transportation (walking & 
cycling): A systematic review

Mueller et al. (2015)



HIA & London bicycle sharing system

Woodcock et al. (2014)
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Predictive models – population level

Car driver → electric
cyclist

OR 

More e-cycling

Anno: 2022

crashes

pollution

PA

Crash
Air 

Pollution
Physical 
activity

Health

Obesity, diabetes

€€

Anno: 2062



5. What to do next?



How to increase (safe) cycling? 

Should we create safer environments for people to cycle 
AND/OR 

should we protect ourselves in case of a fall or crash?

Answer: 

1. we should create safer environments for people to cycle

→ societal responsibility 

AND 

2. we should protect ourselves in case of a fall or crash 

→ individual responsibility



How to increase (safe) cycling? 

1. we should create safer environments for people to cycle

→ societal responsibility (traffic or road safety)

Why?

- Because perceived safety is a brake on (starting) to cycle 
(Pearson et al., 2022)

- Because a safe infrastructure can: 
-  number of crashes: MV-cycle crash + single cycle crashes 

-  severity of injury in case of a crash



Creating a safe cycling environment

1. we should create safer environments for people to cycle

→ societal responsibility 

How: 

- « overall plan » on a large scale (city level)

- Separated cycling infrastructure (Schepers, 2015)

- Zone 30 to slow down motorised traffic (Aldred, 2018)



Societal Challenges – Sustainabe cities

Kapousizis, 2021



Good Move - Brussels



Superblocks - Barcelona

Nieuwenhuijsen, 2020



Realocation of road space 



Why a City 30? Example: study in different UK cities

Study examined the difference between before and after the 
introduction of zone 30:

• 73% of participants reported that walking was more 
pleasant

• For those who already cycled, cycling became 50-60% 
more pleasant

• The proportion of children who reported cycling 
"spontaneously" increased from 22% 43% 

• The use of roller skates and skateboards also increased 
from 11-19%

→ Reason for this change: slower and less traffic

Webster, 2006



How to increase (safe) cycling? 

1. we should create safer environments for people to cycle

→ social responsibility (traffic or road safety)

Only (safe) cycling infrastructure to increase cycling? 

No. 

Because the decision on whether to cycle is not only linked to 
the infrastructure. 

Individual factors:

Cultural and psychological factors like perception, social 
environment, attitude, and habit are crucial determinants for 
the modal change (Willis et al., 2014), especially for women. 



Creating a safe cycling environment

1. we should create safer environments for people to cycle

→ societal responsibility 

→ Law enforcement: speeding, alcohol intoxication, …

→ Driver education: aggressive car drivers and other road 
users’ behaviour is a major deterrents among cyclists, 
especially female ones (Graystone, 2022; Otter, 2022). 

→ …



How to increase safe cycling? 

2. we should protect ourselves in case of a fall or crash 

→ individual responsibility

Why?

Because safe cycling infrastructure will never prevent all falls 
and/or crashes. 

CBS, 2022



Individual: cycle safety measurements



Individual: cycle safety measurements



Individual: cycle safety measurements

Meta-analyse: the use of bicycle helmets was found to: 

• reduce total number of killed or seriously injured cyclists by 34%

• reduce head injury by 48%, 

• serious head injury by 60%,

• traumatic brain injury by 53%, 

• face injury by 23% 

Hoye, 2018a



Individual: cycle safety measurements

What if cycle helmet is mandatory? 

• If all cyclists were wearing helmets, significant numbers of head injuries 
might theoretically be prevented (Hoye, 2018b);

• Bicycle helmet use is associated with reduced odds of head injury, 
serious head injury, facial injury and fatal head injury. The reduction 
was greater for serious or fatal head injury (Olivier, 2017);

➔ From a medical point of view, helmets should be mandatory. 



Individual: cycle safety measurements

But (public debate) (mandatory) helmet use is 
controversial because most of the public debate is based 
on emotion / feeling of freedom linked to cycling / habit.

Elements of debate on (mandatory) helmet legislation are:

1.  MV-cycle lateral clearance distance?

2.  cycle use?

3.  risk-taking behaviour & risk compensation?



Bycle safety measurements

Hoye, 2018



Individual: cycle safety measurements

Elements of debate on (mandatory) helmet legislation are:

1.  MV-cycle lateral clearance distance?

- MV-cycle lateral clearance distance  when cyclist wears helmet 
(Walker 2007, 2019)

- But MV-cycle lateral clearance distance is also influenced by: 
- MV type (Walker, 2007)

- traffic density (Dozza, 2016; Llorca, 2017)

- infrastructure type (Mchale, 2014; Shackel, 2014)

- gender of the cyclist (Walker, 2007)

- cycling appearance (Walker, 2014)

- cycling speed (Chapman, 2014)

- …

(Ampe, 2020)



Individual: cycle safety measurements

Elements of debate on (mandatory) helmet legislation are:

2.   cycle use

Systematic Review of the scientific literature (Olivier, 2018):

- 35 relevant studies, 7 countries, 18 jurisdictions

- Results:

- 13 studies found no influence

- 8 studies found mixed results

- 2 studies found cycling to decreas as a result of helmet law



Individual: cycle safety measurements

Elements of debate on (mandatory) helmet legislation are:

3.  risk-taking bahaviour & risk compensation

Systematic Review of the scientific literature (Esmaeilikia, 2019):

- 23 relevant studies

- Results:

- 18 studies found no arguments for risk compensation

- 3 studies found mixed results

- 2 studie found increased risk compensation



Where to start? : Modal split (modal share)

• the Netherlands: 28% (CBS, 2019) 

• Luxembourg: 2% (Enquête Luxmobil, 2017)

• Belgium: 12% (MONITOR, 2019)



Trips that could be replaced by cycling?

National Mobility household survey MONITOR (2019)

Cycling @ 
- 15 km/h CC
- 20 km/h EAC

5 km: 20’ CC – 15’ EAC

10 km: 40’ CC – 30’ EAC



How far can I reach by cycle ?

Brussels Capital Region: 161 km²
Luxembourg (city): 51 km²
Amsterdam: 219 km²



Vehicle fleet

Brussels Capital
Region: 492,459 
cars

Source: StatBel



Vehicle fleet

Robartes et al., 2017

Safety issue:
SUVs are more likely to be involved in crashes where cyclists experience fatal and 
severe injuries compared to passenger cars (sedans).
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