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So... we’re in the middle of a pandemic

. World Health Organisation declared COVID-19 a
pandemic on 11 March.
. Many people are no longer commuting to work (4.3M of
Australians WFH, Roy Morgan June 2020).
. This has reduced travel to work by private vehicle and
public transport
. One positive effect of the pandemic is a clear reduction
in the road toll
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Change in OECD Road Toll
. Traffic and road toll have decreased for
most OECD countries
. Largest reductions in New Zealand
(-80%), Italy (-79%), and South Africa
(78%)
. Some usually well-performing countries
saw increases in road fatalities
. Sec-General Young Tae Kim warns that
“drops were not proportionate to
reductions in traffic”

https://twitter.com/Young_T_KIM/status/1323924193969393666
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Australian Road Toll (2015-2020)

. Previous 5-year median to
Sept was 906 fatalities
. For 2020, thus far, road
fatalities are down by 9.5%
(812 deaths)
. The state-by-state effect is
heterogeneous, but there is
a clear overall effect
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Australian Bicycle Fatalities (2015-2020)

. The decline in road deaths
has not translated to
cyclists
. Previous 5-year median to
Sept was 21 fatalities
. For 2020, thus far, cycling
fatalities have increased by
67% (35 deaths)

5 / 47

Cycling Rethink Due to Pandemic
. Pop-up cycleways
Many places around the world: Belgium,
Colombia, France, Germany, Hungary, Ireland,
Mexico, NZ, Uganda, UK, USA
GM Sydney has planned 20km of new
cycleways, 12km in Melbourne
Some locations are making them permanent

. Car-free neighbourhoods
. The pandemic gives us a unique opportunity to
rebuild our cities to focus on improving the
safety of vulnerable road users
https://twitter.com/chrisgaarder/status/1312204410521411584
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Cycling Safety: Guidelines

Existing Guidelines
. Many safety organisations worldwide publish guidelines or recommendations to make
cycling safer
Centers for Disease Control and Prevention
Effective Interventions
Bicycle helmets
Bicycle helmet laws
Promising Interventions
Active lighting and rider visibility
Roadway engineering measures

https://www.cdc.gov/motorvehiclesafety/bicycle/index.html
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Cycling Safety: Guidelines

Existing Guidelines

National Highway Traffic Safety Administration
Helmets
Avoid Crashes
. Decreasing risk of crashes
. Be prepared before heading out
. Drive defensively - focused and alert

https://www.nhtsa.gov/road-safety/bicycle-safety
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Cycling Safety: Guidelines

Existing Guidelines
World Health Organization
No single landing page for bicycle safety
Some messages in various documents
. Use helmets for bicyclists and motorcylists
. World Bicycle Day - Make Cycling Safe
. We should all bike and walk more for our physical
and mental health and the environment
. It is hard to walk or bike more because roads are made
for cars
. Lack of separated bike lanes increase risk for injuries
and deaths which make cycling less appealing

https://www.who.int/health-topics/road-safety
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Cycling Safety: Guidelines

Existing Guidelines
International Transport Forum
No single landing page for bicycle safety
Some messages in various document
. Helmets protect a particularly fragile and
critical body part
ITF
.
.
.

encourages:
Safer streets
Limiting motor vehicle speed
Addressing locations with no or discontinuous
cycle infrastructure

https://www.itf-oecd.org/road-safety-annual-report-2020
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Cycling Infrastructure
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Cycling Infrastructure

Why do we need cycling infrastructure?
. MV crashes produce substantial
kinetic energy in a crash
. Rates of hospitalisations are high
for cyclists struck by a MV
. Excessive and differential speed
are likely contributory factors in
injurious MV/cyclist crashes, but
little is known about this
relationship
Chong, Poulos, Olivier, Watson, Grzebieta. Relative injury severity among vulnerable non-motorised road
users. Accid Anal Prev 2010;42:290-6.
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Cycling Infrastructure

Speed Kills: We know a lot about pedestrians

. Systematic review &
meta-analysis of 20
studies
. Data from 36K+
pedestrians
. Risk of fatality is 5% at
30 km/h impact speed

Hussain, Feng, Grzebieta, Brijs, Olivier J. The relationship between impact speed and the probability of
pedestrian fatality during a vehicle-pedestrian crash. Accid Anal Prev 2019;129:241-9.
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Cycling Infrastructure

Speed Kills: Very few studies about cyclists
. Single study, data from
German In-Depth
Accident Study
(GIDAS)
. Risk of fatality is 5% at
53 km/h impact speed
. Risk of serious injury
much higher at much
lower speeds
Jeppsson, Lubbe. Simulating Automated Emergency Braking with and without Torricelli Vacuum
Emergency Braking for cyclists. Accid Anal Prev 2020;142:105538.
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Cycling Infrastructure

Bicycle Infrastructure: The Netherlands

. Infrastructure that
separates cyclists from
motor vehicles can
improve safety
. Physical separation is
not always possible

Photos: Henk Stipdonk
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Cycling Infrastructure

Bicycle Infrastructure: Sydney

. Physical separation is
vital for children’s
safety
. Lack of physical
separation can be a
deterrent from children
cycling

Photos: Nicole Lowres (Sydney)
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Cycling Infrastructure

Bicycle Infrastructure: Helsinki

. Cyclists often share spaces
including intersections with
others
. This can create conflict
with other road users

Photo: Igor Radun (Helsinki)
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Cycling Infrastructure

Bicycle Infrastructure: Sydney

. Intersections should be
designed with cyclists in
mind
. This includes cyclist-specific
stop lights
. Directional signs for cyclists
are also helpful

Photo: Soufiane Boufous (Sydney)
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Cycling Infrastructure

On-road Cycling: Peshawar, Pakistan

. In some places, everyone
shares the road
. Without physical separation,
speeds should be lower

Photo: Manzoor Khan
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Cycling Infrastructure

Bike Lane: Helsinki
. Sometimes paint is used to demarcate
separate spaces for cyclists and motor
vehicles
. Bike lanes are often installed next to
parked cars
. This potentially creates more conflict
between road users
. Sometimes separation is created using
armadillos, planters or bollards

Photo: Igor Radun (Helsinki)
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Cycling Infrastructure

Bike Lanes & Passing Distance

Beck, Chong, Olivier, Perkins, Tsay, Rushford, Li, Cameron, Fry, Johnson. How much space do drivers
provide when passing cyclists? Accid Anal Prev 2019;128:253-60.
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Cycling Infrastructure

Infrastructure: Cyclists and Pedestrians
. Although serious injuries are rare,
care should be given for shared
spaces
. For example, this bridge had a hidden
entry point for pedestrians
. A cyclist hit a pedestrian, pushing
them into the road (ped suffered
serious, permanent head injury)
. Neither pedestrian nor cyclist could
see the other in time to react
Photos: Raphael Grzebieta (Sydney)
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Cycling Infrastructure

Does cycling infrastructure reduce injuries?
. Review found a lack of supportive
evidence
. “Cycle routes and networks do not
seem to reduce the risk of collision”
. Recommends lower speeds (20 mph,
28 km/h)
. Authors caution “it would be
inappropriate and premature to imply
that cycling infrastructure should not
be installed”
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Cycling Infrastructure

Bicycle Infrastructure: Poor Use

. We also need to be smarter with how
we use cycling infrastructure
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Single Bicycle Crashes

Single Bicycle Crashes
. Not all crashes involve motor vehicles
. For 2015-16, only 13.9% of Australian
hospitalised cases of bicycle injury involved a
motor vehicle (another 14.3% unspecified)
. The remaining 71.8% are either single-vehicle
crashes or with a cyclist/pedestrian/animal
. MV crashes may have more kinetic energy, but
single cyclist crashes are more common and are
often ignored
Photo: Manzoor Khan (Islamabad)
Ref: Pedal cyclists deaths and hospitalisations 1999/00-2015/16. Aust Inst Health Welfare.
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Single Bicycle Crashes

Single Cyclist Fatalities: Australia (1991-2013)

. More Australians are cycling, but
we have no comprehensive exposure
data
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Single Vehicle
+5.8% (4.1, 7.5)
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. The observed trends could be
reflective of an increased focus on
cycling safety

Multiple Vehicle
−2.9% (−4.0, −1.8)

0

. Fatal crashes with other vehicles
have declined sharply, but single
crashes have been increasing

60

. Bicycle fatalities have been falling
in Australia over the past 30 years
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Year

Boufous, Olivier. Recent trends in cyclist fatalities in Australia. Inj Prev 2016;22:284-7.
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Single Bicycle Crashes

Non-MV Cyclist Fatalities: The Netherlands (1996-2014)

. But it highlights a blindspot in
bicycle safety

10

Without MV
+7.0% (5.5, 8.7)

5

Fatalities/1B KM Travelled

. This bodes well for focusing on
separated cycling infrastructure

With MV
−3.8% (−4.6, −3.0)

0

. Cycling fatalities have been flat
since 1996 per 1B km travelled,
although the pattern is the same

15

. The Netherlands does have
comprehensive exposure data

1995
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2015

Year

Schepers, Stipdonk, Methorst, Olivier. Bicycle fatalities: trends in crashes with and without motor vehicles
in The Netherlands. Transp Res F 2017;46:491-9.
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Single Bicycle Crashes

Single Bicycle Crashes: Melbourne

. In-depth crash investigation of 62
single bicycle crashes in Melbourne
(48% of on-road crashes)
. 20% of single bicycle crashes involve
a motor vehicle in some way
. There is no clear approach to avoid
these crashes

Crash types
Loss of control
Interaction with tram track
Striking a pothole or object
Mechanical issues
Other

Number (%)
23 (37)
12 (19)
8 (13)
6 (10)
13 (21)

Beck, Stevenson, Cameron, Oxley, Newstead, Olivier, Boufous, Gabbe. Crash characteristics of on-road
single-bicycle crashes. Inj Prev 2019;25:448-52.
30 / 47

Single Bicycle Crashes

Research Webinar: Single bicycle crashes as a rising problem
Speakers
Paul Schepers, SWOV
Aliaksei Laureshyn, Lund University
Anna Niska, VTI
Oliver Maier, Bosch
Noora Airaksinen, University of Eastern Finland
Karin Klein Wolt, VeiligheidNL

. Day: 5 November
. Time: 15:00-17:00 (Stockholm)
. Registration: https://www.delegia.com/
app/netattm/Attendee/page/99737
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Personal Protection Equipment

Helmets: Biomechanical Studies
. In a dummy test, Cripton et al
found “a helmet would have
reduced the probability of skull
fracture or life threatening brain
injury from very likely to highly
unlikely”
. McIntosh et al found helmets
reduce linear acceleration and do
not increase angular acceleration
Bicycle helmets are highly effective at preventing head injury during head impact. Accid Anal Prev
2014;70:1-7.
Bicycle helmets: head impact dynamics in helmeted and unhelmeted oblique impact tests. Traffic Inj Prev
2013;14:501-8.
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Personal Protection Equipment

Bike Helmet Ratings

. Bicycle helmet ratings have been
created as an impetus to
improve safety
. Ratings from Sweden (Folksam)
and USA (Virginia Tech,
Consumer Reports)

https://www.youtube.com/watch?v=Eh626QIddKY
https://www.helmet.beam.vt.edu/bicycle-helmet-ratings.html
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Personal Protection Equipment

Systematic Review & Meta-Analysis of Case-Control Studies
Data from 64,000+ cyclists injured in a crash indicate helmets are highly effective at
mitigating head, serious head, fatal head, and facial injury
Summary Odds Ratio

Neck

Face

Fatal
Head

Serious
Head

Head

Odds Ratio from One Study

0.1

0.2

0.5
Helmets Protective

1.0

2.0

5.0

10.0

Helmets Harmful

Olivier & Creighton. Bicycle injuries and helmet use. Int J Epi 2017;46:278-92.
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Personal Protection Equipment

Cohort-“like” Analysis
Case-control studies using crash data may be subject to selection bias, the decision to
wear/not wear helmet may be confounded with other factors related to cycling safety
Relative risks can be estimated using cases from existing studies and estimates of helmet
wearing as exposure
Study
Thompson et al, 1989
May 1987 Survey
September 1987 Survey
McDermott et al, 1993
Head Injury
Serious Head Injury

Hospital OR

Relative Risk

0.339
0.339

0.444
0.308

0.500
0.480

0.353
0.339

Olivier & Radun. Bicycle helmet effectiveness is not overstated. Traffic Inj Prev, 2017;18:755-60.
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Personal Protection Equipment

High Visibility Clothing
. Some argue improved visibility can improve
safety by improving driver detection of cyclists
. 2006 Cochrane Review found no studies
assessing risk of collision or injury
. Danish RCT of 6,793 cyclists found yellow
bicycle jacket associated with
47% fewer multiparty injurious crashes
57% fewer multiparty crashes with MV

. Promising results, but it is just 1 study
Lahrmann, Madsen, Olesen, Madsen, Hels. The effect of a yellow bicycle jacket on cyclist accidents. Saf
Sci 2018;108:209-17.
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Personal Protection Equipment

Magpie Protection!

https://www.youtube.com/watch?v=YGGTcYfrEZU
https://www.instagram.com/p/CFqTD_-DRh0/
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Cycling Legislation
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Cycling Legislation

Bicycle Helmet Laws
. Two systematic reviews of
helmet laws
. Helmet laws increase helmet
wearing, and are associated with
reductions in head injuries
. Estimated reductions of 20% for
head injuries and 55% for serious
head injury

Macpherson, Spinks. Cochrane Database of Systematic Reviews 2008;CD005401.
Høye. Recommend or mandate? Accid Anal Prev 2018;120:239-49.
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Cycling Legislation

Australia: Cycling Fatalities

. Helmet laws associated with a 46%
reduction in cycling fatalities
(95% CI: 31-58%, p<0.001)
. 1332 fewer cycling fatalities
(95% CI: 1201-1463) for the period
1990-2016

Olivier, Boufous, Grzebieta. The impact of bicycle helmet legislation on cycling fatalities in Australia. Int J
Epidemiol 2019;48:1197-203.
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Cycling Legislation

Is belief in a law more important than the law?
. Norway has no law but has
the highest helmet wearing
rate (∼80%)
. Belief there is a law is
associated with higher helmet
wearing
. Some countries such as
Finland and Sweden have no
or little ability to enforce laws
Valero-Mora, Shinar, Ledesma et al. Abiding by the law when it does not exist: The case of the helmet
bicycle law. Transp Res F 2020;72:23-31.
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Cycling Legislation

Minimum Passing Distance Laws
. Amy Gillett Foundation spearheaded
a 4-year education campaign to
increase awareness of minimum
passing distance
. Education not enough, drivers not
penalised even when a cyclist was
killed
. Adoption of Australia-wide laws took
a 7-year persistent commitment
. Assessment of these laws is ongoing
Rubie, Haworth, Twisk, Yamamoto. Influences on lateral passing distance when motor vehicles overtake
bicycles: a systematic literature review. Transp Rev 2020;21:1-20.
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Cycling Legislation

Presumed Liability
. Car drivers are presumed to be at fault unless
there is contrary evidence
. This is the default position in many European
countries
. We should “recognise bicycle riders as
legitimate road users, with an accompanying
right to ride safely on roads”
. Those who ride bikes are dehumanized by
about half of non-cyclists
Boufous S. More people will cycle when everyone accepts cyclists’ right to be on the road. The
Conversation 13 Oct 2015.
Delbosc, Naznin, Haslam, Haworth. Dehumanization of cyclists predicts self-reported aggressive behaviour
toward them. Transp Res F 2019;62:681-9.
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Cycling Legislation

Key Points
. We are in a unique position to recreate our cities and road network
. Safety organisations need to update and refine their guidelines
. Crash avoidance strategies like separated infrastructure should be the norm, this is not
always possible
. Lower motor vehicle speed limits help all vulnerable road users
. Single bicycle crashes are a growing problem with no clear solution
. Personal protection should be adopted since all crashes cannot be avoided
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Cycling Legislation
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Cycling Legislation

Thank You!

Questions?

email: j.olivier@unsw.edu.au
interwebs: http://web.maths.unsw.edu.au/∼jakeolivier/
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