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Introduction

•
 

Motorcycles’
 

share of the total number of 
serious injuries and fatalities have increased 
2000-2007 in Denmark
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Introduction

Quantifiying accident and injuries risk

Fatalities by mode of transport in the EU-14 countries. Index 1996=100. Data for some countries missing 
from 2002 and onwards (ERSO –

 

Traffic Basic Facts 2007, Motorcycles and Mopeds).
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Introduction

•
 

Demographic changes in the periods 2002/2007
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Age distribution of owners of motorcycles in 2002 and 2007
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Introduction

•
 

Demographic changes in the periods 2002/2007
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Age distribution of owners of cars and motorcycles in 2002 and 2007
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Introduction

•
 

The net growth in MC’s between 2002 and 2007 
was primarily in the highest 40% percentile of 
income
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Average age of injured increased 
more than the average age of owners 
in the period 2002 to 2007.
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Introduction

•
 

The Danish Road Traffic Accident Investigation 
Board analysed 41 MC accidents in depth
▫

 
Speeding

▫
 

Willingness to take risks

•
 

Found factors relates to the behaviour of the 
motorcyclist
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Introduction

•
 

Can we find a relation between socio-
 demographic factors and the risk of being in an 

accident or an injury accident?
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Method

•
 

The study was designed as a case-control study 
with three groups of ownership
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Car (control group)Car & motorcycleMotorcycle
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Data set

•
 

Register data from Statistics Denmark
•

 
Only ownership is known, not driver in accident

•
 

Almost 500.000 posts missing from 2002
•

 
Tests showed that 2002 is no more different 
from the rest of the years than any other year

Quantifiying accident and injuries risk

Ownership  2002 2003 2004 2005 2006 2007

Car 1.076.127 1.566.716 1.577.078 1.602.615 1.630.135 1.652.454

MC 19.548 27.446 29.032 31.070 34.449 38.266

Car & MC 31.698 48.219 52.536 59.204 67.198 75.807



12

Variables of data set
Variable Description

Ownership Car, MC or Car&MC (categorical)

Gender Male, Female (categorical)

Age Age in years (continious)

Income Income before tax in DKK (continious)

Education Education length in years (continious)

Family type In couple w./w.o. kids, single w./w.o. kids 

 (categorical)

Accident Yes, No (categorical)

Quantifiying accident and injuries risk
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Data analysis
•

 
The probability of accident, pi

 

, is modelled by 
variables βvehicle

 

, βgender
 

, βage
 

, βeducation
 

, βincome
 and βfamily in a logistic regression

•
 

Gives odds ratios which relates to relative risk
•

 
SAS 9.1 using proc logistic

Quantifiying accident and injuries risk

log ൬
pi

1 െ pi
൰ ൌ β0 ൅ βvehicle xvehicle ൅ βgender xgender ൅ βage xage ൅ ൅ڮ βfamily xfamily  
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Results
•

 
Odds ratios for all accidents

Quantifiying accident and injuries risk

2002 2003 2004 2005 2006 2007

MC vs. Car 1,61 1,78 1,44 1,64 1,52 1,68

Car&MC vs. Car 1,47 1,53 1,45 1,66 1,59 1,37

Male vs. Female 1,89 1,92 1,75 1,72 1,96 1,93

Age vs. Age + 1

 

year 0,98 0,97 0,97 0,98 0,98 0,97

Single w.o. children vs. In a couple w. children 1,47 1,46 1,49 1,53 1,42 1,25

Single w. children vs. In a couple w. children 1,40 1,87 1,73 1,71 1,52 1,52

In a couple w.o. children vs. In a couple w. children 0,99 1,06 1,00 1,07 1,03 0,95

Income vs. income+1000 DKK 1,00 1,00 1,00 ‐ 1,00 ‐

Education vs. education+1

 

year 0,95 0,95 0,95 0,94 ‐ 0,91

Cells marked with –

 

could not be estimated. Reference 
group is female car drivers in a couple with children.
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Results
•

 
Odds ratios for injury accidents

Quantifiying accident and injuries risk

Cells marked with –

 

could not be estimated. Reference 
group is female car drivers in a couple with children.

2002 2003 2004 2005 2006 2007

MC vs. Car 2,86 3,16 2,29 2,75 3,05 3,09

Car&MC vs. Car 2,60 2,71 2,04 2,65 2,56 2,30

Male vs. Female 1,39 1,44 1,43 1,38 1,37 1,41

Age vs. Age + 1 year 0,97 0,97 0,96 0,97 0,97 0,96

Single w.o. children vs. In a couple w. children 1,67 1,86 1,61 1,86 1,53 1,53

Single w. children vs. In a couple w. children 1,59 2,25 1,82 1,98 1,50 1,76

In a couple w.o. children vs. In a couple w. children 1,08 1,19 1,01 1,17 1,05 0,96

Income vs. income+1000 DKK 1,00 1,00 1,00 1,00 1,00 ‐

Education vs. education+1 year 0,95 0,95 0,94 0,94 0,93 0,90
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Results

•
 

For both accidents and injury accidents
▫

 
Males have 1.37-1.96 times higher risk than 
females

▫
 

Risk decrease with age, ~0.97/year
▫

 
Singles have 1.25-2.25 times higher risk than 
persons in a couple with children

▫
 

Risk decrease with education length, ~0.94/year
▫

 
Income has very little influence on risk

Quantifiying accident and injuries risk
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Discussion and outlook
•

 
Extend model
▫

 
Criminal record

▫
 

Medical record
▫

 
Drug record

▫
 

Interactions between factors

•
 

Exposure should be considered

Quantifiying accident and injuries risk
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