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Mixed logit model to investigate
cyclists’ crash severity
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The burden of road traffic injuries and fatalities is
disproportionately sustained by cyclists

The UN General Assembly proclaimed the 2" Decade of Action
for Road Safety with the explicit targets to:

GOOD HEALTH
AND WELL-BEING

Halve the deaths and serious injuries
—/\»\/\Q from road traffic crashes

Promote and prioritize cycling to be as an
accessible means of transport for many people
and improve the infrastructure for cycling

The econometric model, as the Random Parameters Logit
associated with cyclists’ crash severity
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- Investigate the effects of the characteristics related to
the road, the environment, the vehicle involved, the
driver, and the cyclist on severity of cyclist crashes

- Provide insights for the development of effective
countermeasures associated to the Iidentified
contributory factors

Model, was implemented to identify several patterns

72,363 crashes involving cyclists that occurred in Great Britain in the period 2016-2018 were analysed 5 GOV.UK

Three performance measures were used to estimate how the model fits the data:

Performance measure Assessing

F-measure Model’s good overall performance
G-mean Accuracy of classifier

McFadden R2 Model's goodness of fit

Equation
(1 + B?%) X Precision X Recall
f? X Precision + Recall

1
(Acc™ X Acc™)2

LLfull
LLO

Fatal Serious injury

Crash type: Cyclist crash

Rural area Rural area

Speed limit = 40 mph Speed limit =240 mph
Traffic lights junction control

Central refuge

Pedestrian phase at traffic signal junction

Pelican puffin toucan or similar non

junction

Dual carriageway

Slip road

Environment Night-time Night-time
Wet/Frozen Pavement Weekend
Weekend

Driver 2" Driver male 2" Driver age = 75
2" Driver age <17

Cyclist Cyclist IMD decile more deprived Cyclist age = 18
Cyclist male
Cyclist age = 18

Response variable: Crash severity
Crash severity levels: slight injury, serious injury and fatal
No. explanatory variables: 41

Crash severity Cyclist crashes Percentage

Slight Injury 57044 78.83
Serious Injury 14°890 20.58
Fatal 429 0.59
Total 72°363 100.0

Performance Value
measure Serious Fatal

F-measure 0.29 0.06

Vehicles Number of involved bikes>1 Number of involved bikes > 1
Bike leaving carriageway nearside/offside Bike leaving carriageway nearside/offside G-mean 0.49 0.77

2"4 Vehicle skidding and overturning 2" Vehicle skidding and overturning

2" Vehicle engine capacity = 3000 2" Vehicle engine capacity >3000

Random Cyclist age =75 2" Driver age: 55-64
variables Cyclist gender male Cyclist gender male

McFadden R? 0.21

The identified contributing factors pointed out the necessity of safety countermeasures, including:

« traffic calming and low-speed zones in areas with high cyclist activity,
« separated bike lanes that physically separate cyclists from motorized
* LED lighting,

« traffic management strategies, and

* a road hierarchy giving top priority to cyclists

These measures should be integral componen

traffic,

ts of good design practices!
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