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Introduction

* Bicycle use is promoted
by public health and transportation specialists

— effective way to induce a shift to a healthier and
environmentally sustainable lifestyle

(Buehler et al., 2011; Chapman, 2007; de Geus et al., 2008; de Nazelle et al., 2011; Elvik, 2009; Jacobsen, 2003; Oja et al., 2011; Polis,
2012; Vandenbulcke et al., 2009; WHO, 2002)

— adverse health effects due to the exposure to traffic exhaust
compounded by physical activity

(Int Panis et al., 2010; Rojas-Rueda et al., 2011; Bos et al., 2013).

— wide consensus: risks are dwarfed by the health benefits

(de Hartog et al., 2010; Rabl and de Nazelle, 2011).

* Accident risk is poorly known
(relative to cycling volume & controls)

(Aertsens et al., 2010)
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BICYCLE ACCIDENTS.
To the Editors of TRE LANCET.

Srrs,—In your second article on ¢ Cycling and Vitalit
you say, referring to accidents : ‘‘These increase daily, ne
from faults of the machines ridden—for, thanks to the skl
care and competency of the industry that turns out
there is the most admirable safety work in this direction
was ever produced—but from the faults of the riders t
selves, '’ —FH—tsdesirable it should be recogmisedtha

he commonest single canse of the increased number’®
accidents—an increase altogether out of proportion to W&
of the votaries of cycling—is the more general adoption
thepneumatic tyre, the tendency of which to skid on
ground 1s notoseus._great as are the advantages-weacl
weigh this fault. The surface of most roads slopes t
sides, so that in passing or overtaking another vehicle Of
rides along a sloping plane. In such a position the rea
driven safety tends to swerve, so that the iving-wheel sip
down hill. To combat this the rider steers somewhat up @
so further reduces the angle of pressure on the grou
Skidding of the steering wheel does not matter much, B
slight slipping of the back wheel causes a fall In man
accidents of late the rider has been actunally thrown aga ™=
or under the met vehicle, for he must fall towards it. Cych
unaccustomed to the pneumatic tyre do not recogmﬁg '
necessity of allowing the machine gradually to approach
kerb and of not trying to correct the leeway jwheno
ground is greasy, rather than run the risk of a skid. U
clear road a fall will teach caution, but if a heavy waggonz-t, {
or dray be passing, the unfortunate cyclist may be deprivieEy
of an opportunity of profiting by experience. S
I am, Sirs, yours faithfully, oP
Rainhill, Aug. Sist, 1892, - W. F. ME~zigs, M.D., M.R.C. 2=
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Research guestion Objective & reglon Methodology

Metwork location 1 MNetwork location 2
Bicycle traffic
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Accident risk location 2 > location 1
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Importance of space/location

+
Spatial factors?




* Objectives:

— Explain the spatial variation of accident risk
for adult cyclists (on the road network)

— Which factors explain that location 2 > location 17

* Method: multivariate spatial model (Bayesian)

* Studied area: Brussels-Capital Region (BCR),
19 municipalities

* Spatial units: bicycle accidents
— individual data
— Any trip purpose, 2006-2008

/ accident

street network
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Accident models

* Qverall, traffic accident research aims at
predicting
— accident frequency or
— Injury severity
— as a function of several independent variables/factors

* Methodological problems
— Underreporting
— Lack of exposure data (e.g. Cyclist traffic flows)
— Lack of suitable controls
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Accident models

Models based on accident-only data

® Regression methods (e.g. multinomial logit models)

® |ssues: over-/under-dispersion, underreporting, etc.

Models based on surveys, road trajectories i ighoessld

models)

- Regression methods (e.g. logistic models)
+ Main issue: bias in the selection of road trajectories

Ty

—_ 7 Case. ). | FPidemiclogy
| Models based on case-controls? [ ceantrol Coal -:r-'a:tﬁ-;n;l;}
« (Cases = accidents) 1‘».._3“91:995;5’
+ (Controls = generated absences) = y;=(0,1) T
« Regression methods (e.g. logistic models) maﬁ:g‘;ﬂﬂ "
controls)

« Advantage: estimation of risk, reduced statistical bias
= |Issues: no vehicle & human factors, selection of controls
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Rigorous spatial modeling

* Binary dependent variable (y,=0,1)
= logistic specification

* Corrections for

— Multicollinearity
— Heteroskedasticity

— Residual spatial autocorrelation
omitted variables? = spatial models

* Spatial models (Bayesian framework)
— Hierarchical auto-logistic model
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* Accident risk = time-consuming process
— Accidents (cases) = to be geocoded/located

— ‘Absences’ (controls) = to be generated

* ... rigorous sampling method

— Road network = exclude ‘unbikeable’ links

— Risk factors at different scales
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* Represented as lines in GIS

. Exclusianﬂf *unhikaahle Iinks’ I.a
motorways, tunnels, etc. ~ 2000 km
+ Elevations {hridges)
+ Traffic direction #
* Contraflow cycling
+ One-way streets (contraflow
cycling not permitted)
. Ruundﬂhnuts, etc.
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=
Controls/‘absences’

* Controls = locations without any accident (officially)
= supposed to be safe

* Generation of controls = random sampling of points
along the road network, BUT:

» Proportional to bicycle traffic (stratified sampling)

« Exclude ‘black zones’ (hot spots of accidents) from the
bikeable network

Black zones
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* Digitized in GIS from:

— Orthophotos
* Geoloc: 2004-2009
= Google Earth: 2004-2007-2009

— Shapefiles
— Cycling maps (2006-2007-2008)

* |Infrastructures — Control for:
— Traffic direction

— Building year
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Risk fact
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—
Risk fact

Infrastructure factors

« Cycling facilities & contrafiow cycling
= Discontinuities

* Parking areas & garages

= Bridge & funnels

» Crossroads & complexity

* Tram railways .
» Traffic-calming areas Discontinuity
« Major roads :
= Proximity city centre

= Distance to specific points of interest (e.g.
schools, bus stops, etc.)

Traffic conditions

« Cars
* Trucks/lorries & buses
=\Vans

Elwirunmnﬁtai fnntnn

» Gradients
= Green blocks {(parks, etc.)

e RE IS




Bicycle infrastructures
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Crossroads
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DATASET MODELLING PROCESS

DEPENDENT VARIABLE ‘ Choice of the specification
(BINARY) |

j Corrections for spatial effects

 Accident data (geocoded) |

- Convergence diagnostics
| Controls/absences | | ! h i

=

INDEPENDENT VARIABLES
(RISK FACTORS) FINAL MODEL
. Infrastructure factors |
i Traffic conditions '!

_ _ - PREDICTIONS
~ Environment (physical) J
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Predictions for a trajectory
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« Black spots »
[rapurted ancidenta)

~' 4 Indicated in ellips: |
| * no bicycle accidents (officially)

» But... P(accident) is far from
being negligible

=~ Unreported accidents at these
places?
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* © jdentification of significant infrastructure fac

* Great care to be taken with:
— Intersections (-)

— Intersections equipped with cycling facilities (—):
no half-measures...

— Cycling facilities along parking areas (—)
— Streets with on-road tram railways (—)
— Streets with high van & truck traffic volumes ()

* Favouring streets with
contraflow cycling (+)
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Objective & region

> Wethodcogy > Data > Resuls > Conclusions
Limitations & perspectives

 Data limitations
— Quality of the data (e.g. underreporting of accidents)

* Case-control strategy
— Time-consuming digitization
— No human- or vehicle-related attributes
— Dependent on the selection of controls (?)

= Testing the validity of the results for...
— # sampling methods
— # ratios controls/cases
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* Cycling accident risks were calculated using an innovative case-control
framework

* Control sites are sampled on the bikeable network in function of
expected bicycle traffic flows

« A very detailed spatial dataset of potential risk factors was build for
Brussels

* On-road tram tracks, bridges and complex intersections
carry the highest risk

* Shopping centres, garages, busy van and truck traffic and
parked vehicles also increase risk

* (Contrary to popular belief contraflow cycling reduces accident risk.

Risks may still be high
even where no accident has yet been reported



Questions?
=> papers by Vandenbulcke et al.

ias de Geus, Bart Degraeuwe, Rudi Torfs, Romain
bicyCle use and accident risk for commuters in
6/j.tranpol.2009.03.004

, Steven Broekx, Leo
3 ~ R, g To rf



http://dx.doi.org/10.1016/j.tranpol.2009.03.004
http://dx.doi.org/10.1016/j.aap.2010.07.008
http://dx.doi.org/10.1016/j.tra.2010.11.004
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