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EXECUTIVE SUMMARY 
 
 
This report presents the findings of the Case-control study of fatal single-vehicle 
crashes.  The cases are single-vehicle crashes (or crash trips) which occurred during 
the period from 1 December 1995 to 30 November 1996, in which at least one vehicle 
occupant was killed.  The cases have location, driver/rider and vehicle characteristics.  
The controls are (non-crash) trips which also have location, driver/rider and vehicle 
characteristics.  
 
The cases are described in detail in the companion volume entitled Characteristics of 
fatal single vehicle crashes. A summary of the overall study has also been produced 
(Single vehicle crash study:  Summary report). 
 
The aims of the Case-control study of fatal single-vehicle crashes study were to: 
 
1. investigate single vehicle crashes to determine the circumstances and factors 

contributing to them 
2. estimate the over-involvement (relative risk) of these factors 
3. identify improvements in procedures for the investigation of road deaths and 

life threatening injuries 
4. provide information from which countermeasures can be developed to the 

agencies responsible for road safety in Victoria 
 
This report addresses the second aim of the study. 
 
 
COLLECTION OF CONTROLS 
 
During the 12 months of the study, 865 drivers or riders were stopped at 100 control 
sites.  The majority of vehicles stopped were cars (90%), with 19 motorcycles (2%) 
and 72 light commercial vehicles (8%). 
 
Four sets of information were collected for control motorists:  licence data, roadside 
observations, roadside interviews and follow-up telephone interviews.  Follow-ups 
were completed for 70% of motorists stopped. 
 
 
COMPARISONS OF CASES AND CONTROLS 
 
Case-control comparisons were conducted for cars and light commercial vehicles.  In 
this study, the controls were not involved in a crash, so the relative risks relate to both 
crash involvement and crash severity, rather than to crash involvement alone. 
 
Preliminary analyses showed that the effects of age of the driver and BAC level on 
risk of crashing were very strong.  These effects masked or accentuated the true 
effects of factors which were correlated with age or BAC level.  Therefore logistic 
regression was used to calculate the odds ratios adjusted for the effects of age and 
BAC level, and other variables where appropriate. 
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Driver age and experience 
 
Drivers aged under 25 and those aged 60 and over were at higher risk of being 
involved in a fatal single vehicle crash than drivers aged 25 to 59.  Among these 
groups the risks were greatest for drivers aged under 21 and 70 and over. 
 
Compared with full licence holders, learner permit and probationary licence holders 
were at higher risk.  Having driven for less than three years and having driven the 
current vehicle for less than 10,000 km were also associated with increased risk of 
being involved in a fatal single vehicle crash. 
 
Among drivers with at least five years experience, those who had been involved in a 
previous crash in the last five years were at greater risk of crashing. 
 
Alcohol and cannabis 
 
Alcohol was present in many crashes and was associated with significantly increased 
crash risk.  The lack of control drivers with high BAC levels prevented estimation of 
relative risk for BAC>.15. 
 
Alcohol or cannabis was present in some cases and some controls.  Among the cases 
(but not the controls), cannabis was most commonly present at high levels of alcohol 
and very rarely present where there was no alcohol.  This meant that statistical tests of 
the effects of the interaction of the two drugs could not be performed. 
 
Differences in data collection methods for cases and controls may have inflated the 
risk estimate for cannabis.  The analysis showed that the presence of cannabis 
increased the risk of crashing when BAC<=.05.  When all BAC data was combined, 
the presence of cannabis was associated with an increased risk of crashing but it is 
unclear the extent to which this resulted from an effect of cannabis alone or from an 
interaction with alcohol. 
 
Passengers 
 
Among the drivers who had passengers, having male passengers rather than female or 
male and female passengers was associated with higher crash risk.  Having passengers 
aged 15-24 was also identified as a risk factor. 
 
Vehicle-related factors 
 
Not wearing a seatbelt was associated with significantly increased risk, as was driving 
a vehicle manufactured before 1978.  Driving someone else’s car (not the employer’s) 
was also associated with increased crash risk. 
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Trip factors and activities in the previous 24 hours 
 
Unfamiliarity with the road and reason for the trip did not affect crash risk after 
adjusting for potentially confounding variables.   
 
Assessment of the crash risk related to excessive speed was restricted by the 
unavailability of speed data for more than half of the crashes.  It is recommended that 
a future project involve estimation of pre-collision speeds from the scale plans 
available for most of the crashes followed by a reanalysis of the speed data. 
 
The available data shows higher median speeds for crash than control vehicles.  
Factors associated with higher speed in crashes were drivers aged under 25 and 
BAC>.050.  
 
Drivers who had slept for more than ten hours in the previous 24 hours were found to 
be at higher risk of being involved in a fatal single vehicle crash. 
 
Site factors 
 
The analyses of the site variables were complicated by a number of spurious 
relationships and the interrelationships of the site variables.  In addition, the data set 
included only 127 crash sites and 100 control sites which meant that an effect would 
have to be large before it could be detected.  Taking into consideration the problems 
of insufficient statistical power, the following conclusions can be drawn. 
 
The risk of occurrence of a single vehicle crash at a site was found to increase by 3% 
with every extra 1000 vehicles per day.  Relative risk was also higher at sites on 
curves.   
 
The reductions in risk observed with the presence of side drains and traffic controls 
are likely to have resulted from biases in data collection procedures. 
 
Trees and poles were present in about three-quarters of the crashes.  However, the 
difficulties in identification of control objects prevented the relative risks for trees and 
poles from being calculated. 
 
While the inability of this study to identify road factors which contribute strongly to 
the risk of occurrence of fatal single vehicle crashes is somewhat disappointing, it is a 
similar finding to that of earlier studies. 
 
 
A number of other factors which were found to increase crash risk are identified in the 
body of the report.  Interpretation of these findings may be clouded by extensive 
missing data for cases or other complications. 
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SUMMARY OF FINDINGS 
 
The adjusted odds ratios for the significant risk factors are summarised in the tables 
which follow. 
 
 

Table 1.  Matrix of risk factors and their magnitude.  Within each category, risk factors are 
ranked in order of the size of the odds ratio. 

 
Risk factor % crashes % controls Odds ratio 
Driver age, licensing, experience    
Learner permit   5   0 10.9 
Passengers aged 15 to 24 25 9 8.7 
Previous crash in last 5 years1 25   4 6.1 
Driver aged under 25 41 15 3.9 
Driven vehicle less than 10,000 km 53 21 3.7 
Driven less than 3 years1 31   6 3.5 
Probationary licence 22   5 3.4 
Driver aged 60 and over2 17 12 2.3 
Unlicensed driver 13   0 undefined 
Alcohol and cannabis    
Using both alcohol and cannabis 16 0 118.4 
BAC>.053 26 0 95.8 
Cannabis only 3 1 9.3 
Other driver characteristics    
Depressed 14   4 2.7 
Vehicle-related characteristics    
Not wearing seat belt2 13   2 8.4 
Windows closed1 78 57 2.4 
Pre-1978 vehicle 21 9 2.3 
Heater on1 53 32 2.2 

 1  Considerable missing data for cases 
 2  Percent in drivers with BAC<=.05 
 3  Percent in drivers without cannabis 

 
 

Table 2.  Matrix of risk factors for which countermeasures are less likely.  Within each 
category, risk factors are ranked in order of the size of the odds ratio. 

 
Risk factor % crashes % controls Odds ratio 
Other driver characteristics    
Receiving a benefit 21 10 5.0 
Sleeping more than 10 hours in 
previous 24 

19 7 4.4 

Having male passengers only 20 11 3.0 
Never married 53 23 2.2 
Vehicle-related characteristics    
Driving someone else’s car 36 7 4.5 
Site factors    
Curves 30 16 2.4 
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1. INTRODUCTION 
 
 
1.1 BACKGROUND TO THE STUDY 
 
Single vehicle crashes resulted in 134 deaths and 1898 persons seriously injured in 
Victoria during 1995 (VicRoads, 1996).  The monetary cost to the community of 
these crashes is estimated to be about $450 million.  Overall, single-vehicle collisions 
comprise approximately 30% of road trauma in Victoria. 
 
The study arose from concern by the Victoria Police and the State Coroner that there 
was a need for a better understanding of the causative factors in single vehicle run-
off-road crashes.  Traditionally, Police investigation of these crashes has often been 
rudimentary when the driver has been killed (and so prosecution is not possible).  
Since driver-killed crashes comprise more than half of all fatal single-vehicle crashes, 
the lack of detailed investigation of these crashes has prevented the development of a 
clear understanding of the factors involved.  The Police and Coroner, in consultation 
with the Transport Accident Commission and Vic Roads, decided that there was a 
need for a multi-disciplinary approach which would go beyond the attribution of 
blame.  The study was very much a cooperative venture between the State Coroner’s 
Office, Victoria Police Accident Investigation Section, Victoria Police Traffic 
Operations Group and Monash University Accident Research Centre. 
 
In most past studies, crash types have been studied in a descriptive manner, focussing 
on in-depth investigation to identify those factors which contribute to crash 
occurrence or injury severity.  The lack of a control group in these studies, however, 
has made it difficult to test whether the factors identified truly increase crash risk or 
are merely common characteristics of the road users, vehicles and locations involved.  
Increasingly, the epidemiological tool of the case-control study is being applied to 
investigation of road safety problems, as it is in medical research (e.g. cancer).  Thus 
this case-control study aimed to identify the factors which contribute to an increased 
risk of occurrence of fatal single vehicle crashes, a necessary step in developing 
countermeasures to address the problem. 
 
 
1.2 OUTLINE OF THE STUDY 
 
This report presents the findings of the Case-control study of fatal single-vehicle 
crashes.  The cases are fatal single-vehicle crashes (or crash trips) which occurred 
during the period from 1 December 1995 to 30 November 1996.  The cases have 
location, driver/rider and vehicle characteristics.  The controls are (non-crash) trips 
which also have location, driver/rider and vehicle characteristics.  
 
The cases are described in detail in the companion volume entitled Characteristics of 
fatal single vehicle crashes. A summary of the overall study has also been produced 
(Single vehicle crash study:  Summary report). 
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The study collected three types of information:   
 
• detailed descriptive information about the crash and the resultant injuries 
• comparisons of the features of cases and controls, and 
• general exposure information (gathered as part of the control collection 

process).  
 
In this case-control study, the controls were not involved in a crash, so the relative 
risks apply to the combination of being involved in a crash and the crash being fatal.  
Thus the relative risks relate to both crash involvement and crash severity, rather than 
to crash involvement alone.  An example of this distinction is alcohol.  The relative 
risk for alcohol as measured by this study is the combination of the relative risk due to 
alcohol of crashing plus the relative risk due to alcohol of being killed (given that the 
crash had occurred).  Some earlier studies have shown that alcohol increases both of 
these relative risks (e.g. Evans and Frick, 1991, cited in Evans, 1991; Waller, 1986). 
 
 
1.3 AIMS OF THE STUDY 
 
The aims of the Case-control study of fatal single-vehicle crashes study were to: 
 
1. investigate fatal single vehicle crashes to determine the circumstances and 

factors contributing to them 
2. estimate the over-involvement (relative risk) of these factors 
3. identify improvements in procedures for the investigation of road deaths and 

life threatening injuries 
4. provide information from which countermeasures can be developed to the 

agencies responsible for road safety in Victoria 
 
This report addresses the second aim of the study. 
 
 
1.4 STRUCTURE OF THIS REPORT 
 
This report has been divided into chapters to assist the reader in locating those issues 
in which they have the most interest.  Study design and procedure are discussed in 
Chapters 2 and 3, respectively.  Summaries of the cases and controls collected are 
presented in Chapters 4 and 5.  The results of the case-control comparisons are 
presented in Chapters 6 to 11 and summarised in Chapter 12.  The discussions and 
conclusions are to be found in Chapter 13.   
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2. STUDY DESIGN 
 
 
2.1 CRASH TYPES INCLUDED 
 
This phase of the study included only fatal single-vehicle crashes (rather than fatal 
and serious injury crashes) to limit the demands on Police resources and to enable 
Police involvement in the study to be maintained for a full year. 
 
Fatal single-vehicle crashes were defined in the following terms for the purposes of 
this study -  “where a collision occurs involving a single vehicle, resulting in the 
death of occupants of that vehicle, in either (sic) of the following circumstances: 
 
1. collision with a fixed object (on/off road) 
2. collision with parked vehicle 
3. rollover collisions”. 
 
This definition differs from that used by Vic Roads in the State Traffic Accident 
Record in several ways: 
 
• it does not include crashes where a vehicle impacts a pedestrian 
• it does not include crashes involving falling from or in a moving vehicle 
• it includes crashes in which a moving vehicle impacts a stationary vehicle. 
 
 
2.2 STUDY REGION 
 
The study region comprised the area in Victoria within a 200 km radius of Melbourne.  
It stretched from Sale in the east, to Wangaratta and Echuca in the north, to Ararat in 
the west (see Figure 2.1).   
 
 
2.3 VEHICLE TYPES INCLUDED 
 
The study included all fatal single-vehicle crashes in the study region, regardless of 
the type of vehicle involved.  Controls were only collected for car and motorcycle 
crashes, however, because of the relatively small number of fatal crashes of other 
vehicle types.  Thus, descriptive information is available for crashes involving all 
vehicle types whereas case-control and exposure information is available for only car 
and motorcycle crashes. 
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Figure 2.1.  The study region. 
 

 
 
 
2.4 SELECTION OF CONTROL SITES 
 
While human, vehicle and road characteristics are all important in single-vehicle 
crashes, it is possible that road characteristics play a larger role in these crashes than 
in multi-vehicle crashes.  For this reason, it was important to attempt to assess the 
relative risks related to road factors in this study.  The alternative of merely providing 
a detailed description of the characteristics of crash sites was considered to be 
inadequate. 
 
An interest in relative risks for road factors means that a study design in which 
control drivers are stopped at the crash sites (ie complete matching on site) was not 
appropriate.  If this was done, then a comparison of crash sites with the rest of the 
road system would not be possible. 
 
A sample of 100 control sites was generated to compare with the expected 100 crash 
sites.  The sample of control sites was structured according to location, road class and 
time of day. 
 
2.4.1. Location 
 
The number of control sites in each of the Melbourne metropolitan area, rural roads 
and rural towns was decided based on the proportion of single vehicle fatal crashes 
occurring in the three areas in 1994.  This resulted in the selection of 40 control sites 
in the Melbourne metropolitan area, 50 control sites on rural roads and 10 control 
sites in rural towns. 
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2.4.2 Road class 
 
The number of control sites on each class of road was chosen to reflect the amount of 
travel on that type of road.  A document provided by Vic Roads showed that in rural 
areas, 10% of travel occurred on local roads, 62% on main roads and 29% on 
highways/freeways.  In metropolitan Melbourne, 34% of travel occurred on local 
roads and 66% on arterials or highways/freeways. 
 
2.4.3. Time of day 
 
The Vic Roads 1994 Exposure Survey was used to estimate how much travel occurs 
in Melbourne, provincial cities and rural highways during the day and night on 
weekdays and weekends.   
 
These three criteria were combined to give the following characteristics of the control 
sites (see Table 2.1). 
 
 

Table 2.1.  Number of control sites to sample in 12 months 
 
Location Weekday Weekend 

day 
Weeknight Weekend 

night 
Total 

Metro 21   7   5   7   40 
Rural 30   9   6   5   50 
Rural towns   6   1   1   2   10 
Total 57 17 12 14 100 
 
 
2.4.4 Identification of particular sites   
 
After discussion with representatives from Vic Roads and TAC, it was agreed to 
select sites to fit the above criteria by reference to the Vic Roads State Directory.  The 
map pages comprising the study region were identified and large numbers of map 
pages and coordinates were produced by a computer random number generation 
process.  One location was identified from each coordinate. 
 
The times were also produced by computer random number generation.  On several 
occasions, Police personnel questioned the suitability of control sites where they 
expected traffic volume to be low (most commonly minor roads in rural areas).  After 
explaining that interviewing two drivers would be adequate, most sites went ahead.  
To minimise this difficulty, the practice was adopted of suggesting two possible sites 
of the same road class and allowing the Police to pick which they preferred.  In one 
instance neither alternative was acceptable to the Police and a site was cancelled. 
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3. PROCEDURE 
 
 
3.1 QUESTIONNAIRES 
 
Questionnaires were developed based on those used in the University of Auckland 
Case-Control Study of Motorcycle Crashes (personal communication) and input from 
the Project Steering Committee.  The set of questionnaires comprised: 
 
• crash questionnaire - completed by the Victoria Police Accident Investigation 

Section (AIS) 
• control drivers licence data and blood alcohol concentration - completed by the 

Victoria Police Traffic Operations Group (TOG) officer undertaking random 
breath testing 

• control drivers observational data - completed by member of Monash University 
Accident Research Centre (MUARC) roadside team 

• roadside interviewer questionnaire - administered to control drivers by member of 
MUARC roadside team 

• control drivers follow-up questionnaire - telephone interview by MUARC staff 
 
A copy of the questionnaires is included as Appendix 1. 
 
MUARC provided blank crash questionnaires to AIS, individually ring bound to keep 
all of the contents together and to make them more easily identifiable.  The sections 
were colour-coded to facilitate completion.  A manual for the crash questionnaire was 
developed by MUARC in consultation with the AIS and issued to each AIS team.  
 
A number of variables in the licence and observational data questionnaires were 
repeated in the roadside interview or follow-up questionnaire (e.g. sex of driver, make 
of vehicle, seat belt status, age).  This was designed to allow that information to be 
collected even for controls who refused to participate in the study.  Future analyses 
will investigate the accuracy of the observer information, compared with that 
volunteered by the drivers. 
 
Following discussion with Vic Roads’ Vehicle Safety Standards section, a set of 
categories were developed for the question, “Have any modifications been made to 
the vehicle?”.  The coding guidelines are presented in Appendix 2. 
 
 
3.2 ETHICS APPROVAL 
 
An application was made to the Monash University Standing Committee on Ethics in 
Human Experimentation for approval for this study.  The application was approved, 
subject to some minor amendments (such as displaying a sign that the survey was 
being conducted by Monash University). 
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3.3 ROLES OF THE AGENCIES INVOLVED 
 
The study was very much a cooperative venture between the State Coroner’s Office, 
Victoria Police Accident Investigation Section, Victoria Police Traffic Operations 
Group and the Monash University Accident Research Centre.  The roles played by 
these agencies in the research are outlined below. 
 
3.3.1 Victoria Police Accident Investigation Section 
 
Members of the AIS attended the scene of the crash and conducted the investigations 
necessary to complete the crash questionnaire.  This included conducting inspections 
of the site of the crash.  The AIS Coordinator collected questionnaires from attending 
officers and forwarded them to MUARC. 
 
The AIS Coordinator faxed notifications of crashes to the Coronial Services and 
MUARC each weekday.  A special series of job numbers, prefixed with SV, was used 
for the study.  The notification sheets included the following items:  job number, date 
of crash, date of death (if delayed), time of crash, location of crash, nature of crash 
(e.g. struck pole, struck tree, rollover), AIS member attending, vehicle make and 
model, year of manufacture, name and address of deceased. 
 
In addition to collecting information about crashes, the AIS Coordinator notified the 
Traffic Operations Group of times and places where their assistance is needed in the 
collection of controls (random breath testing and licence checking). 
 
The draft crash questionnaire was piloted by AIS members during late November.  A 
number of important modifications were made on the basis of AIS input.  These 
included changes to wording and addition of some questions. 
 
3.3.2 State Coroners Office 
 
The Coroners Office coordinated information for fatalities.  This included the supply 
of toxicology reports and autopsy reports when available.   
 
While some post mortems were be conducted in the country, all country autopsies 
were overviewed by a pathologist at Victorian Institute of Forensic Pathology. 
 
Inquests were held in the city or the country.  Even if there was a Chambers finding 
rather than an inquest, the data was available to the study.  Inquests may be held up to 
six months after the end of the study period.  Criminal cases may be delayed for up to 
18 months or two years. 
 
3.3.3 Victoria Police Traffic Operations Group 
 
Members of the Victoria Police Traffic Operations Group (TOG) stopped the control 
motorists and undertook breath tests and recorded licence details.  They then 
introduced the MUARC interviewer who then introduced him/herself and requested 
that the driver participate in the study. 
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Wherever there was sufficient traffic flow, a maximum of 10 controls per site was 
collected.  The TOG member stopped the next car after an interviewer became free.  
However, because there are considerably fewer motorcyclists on the road than cars, 
they were requested to stop all motorcyclists (even if an interviewer was not free) in 
order to maximise the number of motorcyclists interviewed.  At low volume sites 
(where it was safe to do so) vehicles travelling in both directions were stopped. 
 
3.3.4 Monash University Accident Research Centre  
 
MUARC designed and produced the questionnaires and undertook data entry for both 
cases and controls.  In addition, MUARC collected control information by 
interviewing drivers and inspecting control sites and undertook data analysis and 
reporting. 
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4. CHARACTERISTICS OF CASES 
 
 
This chapter describes the characteristics of the 127 fatal crashes included in the 
study.  Six additional cases were notified to MUARC but were later withdrawn from 
the study by the Victoria Police because they did not fit all of the selection criteria for 
inclusion in the study (because they were out of area, multi-vehicle or pedestrian etc).  
Appendix 3 summarises the general characteristics of the cases. 
 
Detailed information is provided in the companion volume, Characteristics of fatal 
single vehicle crashes. 
 
 
4.1 TYPE OF CRASH 
 
The following classification of crash types utilises the description provided on the 
Police notification form. 
 
The most common type of crash was an impact with a tree, both in Metropolitan 
Melbourne and the rest of the study area.  As Table 4.1 shows, crashes with trees 
comprised almost 40% of crashes in Metropolitan Melbourne and more than 60% of 
crashes in the rest of the study area.  Crashes with poles were the second most 
common type of crash overall, but were much more common in Metropolitan 
Melbourne (29%) than in the rest of the study area (10%).  Rollovers were more 
common outside of the metropolitan area than in Melbourne (10% versus 4%).  A 
number of the crashes were simply described as “off-road” on the notification form. 
 
 

Table 4.1.  Percentages of crashes according to the type of crash. 
 
Crash type Metropolitan area 

(n=76) 
Rest of study area 

(n=51) 
Overall 
(n=127) 

Impact with pole 29 10 21 
Impact with tree 39 63 49 
Impact with stationary 
vehicle 

5 0 3 

Impact with bridge pylon 3 0 2 
Impact with fence 4 2 3 
Impact with railing 3 0 2 
Impact with embankment 0 4 2 
Rollover 4 10 6 
“Off road” 4 10 6 
Other 9 2 6 
Total 100 101 100 
 
 
There was evidence of braking for 20 crashes (16%).  This comprised rear tyre 
hooked skid (5), rear tyre weaved skid (fishtailing) (5), straight skid (7) and front tyre 
skid (3).  In two cases the evidence of braking was in relationship to a sudden change 
in the road surface. 
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4.2 TYPES OF VEHICLES INVOLVED 
 
Almost 85% of the fatal single vehicle crashes involved a car (see Table 4.2).  
Motorcycles comprised about 8% and light commercial vehicles trucks about 6% of 
vehicles in the study.  The remaining 2% of vehicles were trucks. 
 
 

Table 4.2.  Types of vehicles involved in the fatal single vehicle crashes. 
 

Type of vehicle Number of crashes Percent of crashes 
Car 107 84 
Motorcycle   10 8 
Light commercial vehicle     7 6 
Truck     3 2 
Total 127 100 

 
 
4.3 LOCATION OF CRASHES 
 
More crashes occurred in the Melbourne metropolitan area (60%) than in the rest of 
the study area (40%).  
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5. CHARACTERISTICS OF CONTROLS 
 
 

 
5.1 NUMBER OF CONTROLS COLLECTED 
 
During the 12 months of the study, 865 drivers or riders were stopped at 100 control 
sites.  Table 5.1 summarises the control data collected.  The majority of vehicles 
stopped were cars (89.5%).  In addition there were 19 motorcycles (2.2%) and 72 
light commercial vehicles (8.3%) stopped. 
 
Four sets of information were collected for control motorists:  licence data, roadside 
observations, roadside interviews and follow-up telephone interviews.  Follow-ups 
were completed for 70.1% of motorists stopped. 
 
 

Table 5.1.  Summary of control collection. 
 

Number of control sites 100 
Number stopped 865 

Cars 774 
Motorcycles 19 
Light commercial vehicles 72 

Information collected  
Licence only 4 
Licence, observations 32 
Licence, observations, interview 223 
Licence, observations, follow-up 3 
Licence, observations, interview and follow-up 603 

 
 
5.2 NUMBER OF CONTROLS PER SITE 
 
Table 5.2 summarises the number of vehicles stopped and the number of follow-ups 
for each type of control site.  There was one site for which no motorists passed during 
the 90 minute period (a metropolitan local road during a weeknight ).  There were 
three additional sites (a metropolitan local road during a weeknight, a rural highway 
during a weekend night and a main road in a provincial town during a weeknight) 
where a small number of motorists were stopped but no follow-up interviews were 
able to be conducted.   
 
Table 5.2 shows that the mean numbers of motorists stopped and followed-up were 
similar for control sites in metropolitan and rural areas and provincial towns.  The 
mean number stopped decreased somewhat from freeways to local roads but the 
difference was not as great for the mean number of follow-ups.  The mean number 
stopped and mean number of follow-ups were least for control sites on week nights, 
followed by control sites on weekend nights.  This reflects the lower traffic volumes 
at these times.  
 
 

Table 5.2.  Numbers of vehicles stopped and follow-ups per site as a function of 
metropolitan/rural, road type and time period. 
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Control site type No. of sites No. of 

vehicles 
stopped 

No. of  
follow-ups 

Mean no. 
stopped per 

site 

Mean no. 
follow-ups 

per site 
Location      

Metropolitan 39 331 228   8.5 5.8 
Rural 52 457 326   8.8 6.2 
Provincial town   9   77   54   8.6 6.0 

Type of road       
Freeway   8   82   55 10.1 6.5 
Highway 22 198 148   9.0 6.7 
Main road 48 405 279   8.4 5.8 
Local road 22 180 126   8.2 5.7 

Time of week      
Week day 57 537 370   9.4 6.5 
Weekend day 17 159 123   9.4 7.1 
Week night 12   63   44   5.3 3.7 
Weekend night 14 106   71   7.6 5.1 

 
 
5.3 REFUSALS AND UNSUCCESSFUL FOLLOW-UPS 
 
A total of 36 motorists refused to participate in the roadside interview (4.2%).  An 
additional 52 motorists (6.0%) completed the roadside interview but were not willing 
to provide contact details for the follow-up interview.  Some of these refusals 
occurred because the motorists were holidaying and did not have a contact phone 
number (e.g. a number of overseas visitors).  Some of the motorists who gave contact 
details were unable to be contacted on any of three attempts (n=171).   
 
 
5.4 COMPARISON OF NUMBER OF CONTROL INTERVIEWS AND 
STUDY DESIGN 
 
The number and characteristics of the control sites to be sampled was outlined in 
Section 2.4.  Table 5.3 compares the actual and expected numbers of motorists 
stopped and follow-up interviews conducted according to location and time period.  
For 10 of the 12 combinations of location and time period, the actual proportion of 
motorists stopped was within .01 of the expected proportion.  However, there were 
fewer than expected motorists stopped for rural weeknights (.03 of the sample instead 
of .06) and more than expected motorists stopped for rural weekdays (.36 instead of 
.30).  For 9 of the 12 combinations of location and time period, the actual proportion 
of motorists followed up was within .01 of the expected proportion.  As with the 
number of motorists stopped, there were fewer than expected follow-up interviews for 
rural weeknights (.03 instead of .06) and more than expected for rural weekdays (.36 
instead of .30).  In addition, there were more follow-ups than expected for rural towns 
on weekend days (.03 instead of .01). 
 
Given the overall similarity of the actual and expected proportions of motorists 
stopped, weighting of the data was not considered to be necessary. 
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Table 5.3.  Actual and expected composition of the control sample (proportions of total). 
 

 Metro Rural Rural towns Total 
Weekday 
Expected  .21 .30 .06 .57 
Stopped .21 .36 .05 .62 
Follow-ups .20 .36 .05 .61 
Weekend day 
Expected  .07 .09 .01 .17 
Stopped .06 .10 .02 .18 
Follow-ups .07 .10 .03 .20 
Weeknight 
Expected  .05 .06 .01 .12 
Stopped .04 .03 .01 .07 
Follow-ups .04 .03 .00 .07 
Weekend night 
Expected  .07 .05 .02 .14 
Stopped .06 .05 .01 .12 
Follow-ups .07 .04 .01 .12 
Total 
Expected  .40 .50 .10 1.00 
Stopped .37 .54 .09  
Follow-ups .38 .53 .09  
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6. COMPARISONS OF CASES AND CONTROLS 
 
 
The case-control comparisons presented here relate only to cars and light commercial 
vehicles.  No controls were collected for truck crashes.  While motorcyclist controls 
were collected, the small number collected (19) prevented detailed analysis of these 
data.  This resulted in data for 114 cases and 845 controls being included in the 
analyses. 
 
In this case-control study, the controls were not involved in a crash, so the relative 
risks apply to the combination of being involved in a crash and the crash being fatal.  
Thus the relative risks relate to both crash involvement and crash severity, rather than 
to crash involvement alone. 
 
 
6.1 VARIABLES ANALYSED 
 
A large number of variables were collected for cases and controls.  The variables 
analysed and presented in this chapter are those for which: 
 
• the amount of missing data was not excessive for cases or controls 
• there was a satisfactory level of data reliability 
 
There were some variables which had a large amount of missing data for cases.  
These commonly were variables that required information that was impossible or 
difficult to obtain when the driver was deceased. 
 
The data reliability for some variables (e.g. demerit points) was found to be so poor 
that analyses of these variables are not presented in this report. 
 
 
6.2 INTERACTIONS OF DRIVER AND VEHICLE VARIABLES WITH 
SITE VARIABLES 
 
The sample of control sites was stratified by metropolitan/rural (rural defined as 
outside of Melbourne metropolitan area) and by road type because of concerns that 
road environment variables would differ, and that the road based risk factors might be 
different, according to these variables.  It was considered possible that some driver 
and vehicle variables might possibly differ according to these site variables. 
 
The driver and vehicle variables which were considered most likely to differ between 
metropolitan and rural areas were:  seat belt non-use, BAC, cannabis use and age of 
the vehicle.  The analyses presented in Appendix 5 show that while the percentages of 
cases and controls displaying a particular driver or vehicle attribute may differ 
somewhat according to metropolitan or rural area and type of road, there is no strong 
evidence that the odds ratios are affected in a systematic manner. 
 
 



 

 
18   MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE 

6.3 INTERPRETATION OF ODDS RATIOS 
 
The odds of an event occurring is equal to the probability of the event occurring 
divided by the probability of it not occurring.  For example, the odds of drawing a 
diamond from a pack of cards is one-third (commonly expressed as 3:1), compared 
with the probability which is one-quarter. 
 
Case-control studies cannot estimate the odds of an event occurring but can estimate 
the relative odds ratio, that is the odds relative to the odds of another event.  The odds 
ratio for a variable is an estimate of the risk of crashing when that variable is present, 
relative to when it is absent.  When the odds ratio is one, the variable has no effect on 
crash risk.  If the odds ratio is greater than one, the presence of the variable increases 
the risk of crashing.  If the odds ratio is less than one, the presence of the variable 
decreases the risk of crashing.  The odds ratio cannot be calculated (it is undefined) 
where the variable is not present in any controls (e.g. BAC>.15). 
 
The 95% confidence interval (CI) is presented for each of the odds ratios.  If the 
confidence interval stretches from less than one to greater than one, the calculated 
odds ratio is not significantly different from one.  Given the small number of cases 
analysed, many of the odds ratios are not statistically significant.   
 
Preliminary analyses showed that the effects of age of the driver and BAC level on 
risk of crashing were very strong.  These effects masked or accentuated the true 
effects of factors which were correlated with age or BAC level.  Therefore logistic 
regression was used to calculate the odds ratios adjusted for the effects of age and 
BAC level. 
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7. DRIVER FACTORS 
 
 
7.1 DEMOGRAPHIC CHARACTERISTICS 
 
7.1.1 Driver age 
 
More than 40% of the drivers in crashes were aged under 25 compared with 15% of 
control drivers.  The effect of driver age on risk of involvement in a fatal single 
vehicle crash was examined by comparing the involvement of various age groups 
against that of 35 to 49 year olds (see Figure 7.1).  The comparisons showed that the 
crash risk was highest for the youngest age group:  drivers aged under 21 were 10.7 
times more likely to be involved in a crash.  Drivers aged 21 to 24 were 4.1 times 
more likely to be involved in a crash.  The relative risk for 25 to 34 year old drivers 
was double that for drivers aged 35 to 49 (OR=2.2, CI 1.1 - 4.3).  The odds ratios for 
drivers aged 50 to 59 and drivers aged 60 to 69 were similar to those for 35 to 49 year 
olds.  However, drivers aged 70 and over were 4.5 times more likely to have been 
involved in a crash than 35 to 49 year olds (CI 1.7 - 11.7). 
 
 
Figure 7.1.  Unadjusted odds ratios and confidence intervals for involvement in a fatal single 

vehicle crash.  Drivers aged 35 to 49 were the reference group. 
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It is likely that there are other factors related to driver age which may be contributing 
to (or masking) these unadjusted odds ratios.  In the Tables which follow, the odds 
ratios for drivers aged under 25 and those aged 60 and over (compared with 25 to 59 
year olds) were adjusted for a number of possible related factors (finer disaggregation 
was prevented by sample sizes).  Adjustment for driver sex made only very minor 
differences to the odds ratios (4.2 under 25s, 1.6 drivers aged 60 and over).  
Adjustment for BAC level reduced the odds ratio for under 25s a little (from 4.3 to 
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3.9) but increased the odds ratio for drivers aged 60 and over from 1.7 
(nonsignificant) to 2.3 (statistically significant).  Adjustment for both BAC level and 
cannabis present further reduced the odds ratio for under 25s to 3.3 (CI 1.8 - 6.1) and 
increased the odds ratio for drivers aged 60 and over to 2.8 (CI 1.4 - 5.7).   
 
The percentages of cases and controls and the unadjusted odds ratios for driver 
demographic variables are summarised in Table 7.1.  Tables 7.2 to 7.4 present the 
percentages of cases and controls for each variable according to age group, BAC level 
and location (Melbourne metropolitan area or the rest of the study area), respectively.  
The unadjusted and adjusted odds ratios are presented in Table 7.5. 
 
 

Table 7.1.  Percentages of cases and controls for which driver demographic variables were 
present and unadjusted odds ratios for these variables.  Percentages are of known.  

Highlighted odds ratios are statistically significant at the 95% level. 
 

Variable Present in % 
cases 

Present in % 
controls 

 Unadjusted 
odds ratio 

Confidence 
interval 

Aged under 25 41 15  4.3 2.8 - 6.7 
Aged over 60 13 12  1.7 0.9 - 3.1 
Male driver 78 69  1.6 1.0 - 2.6 
Never married 53 23  3.8 2.5 - 5.7 
No tertiary education 81 65  2.2 1.3 - 3.8 
Full-time work 46 54    
Part-time work 9 14  0.5 0.2 - 1.3 
Receiving benefit 21 10  2.6 1.5 - 4.6 
Student 9 4  3.1 1.4 - 7.0 
Unemployed, no benefit 8 3  3.1 1.2 - 8.1 
Shiftworker* 15 22  0.8 0.4 - 1.7 
Physical disability 12 11  1.1 0.6 - 2.1 
Overweight 27 35  0.7 0.4 - 1.1 
Obese 14 12  1.1 0.6 - 2.1 
Depressed 14 4  3.7 1.8 - 7.9 

*  more than 20% missing data for cases for this variable 
 
 
After adjustment for age group, BAC level and location (metropolitan area or rest of 
study area), the driver demographic variables which were associated with a 
significantly increased crash risk were:  being single, having no tertiary education, 
receiving a benefit and being depressed. 
 
7.1.2 Driver sex 
 
More than three-quarters of the drivers in crashes were male compared with two-
thirds of control drivers.  The unadjusted odds ratio was 1.6 which was just significant 
at the 5% level.  The odds ratio was not significant after adjustment for age group or 
BAC level or metropolitan/rest of the study area. 
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Table 7.2.  Percentages of cases and controls for which driver demographic variables were 
present for each age group.  Percentages are of known. 

 
Variable Under 25 25 to 59 60 and over 
 Cases Controls  Cases Controls  Cases Controls
Male driver 85 73  73 66  73 80 
Never married 94 88  28 16  7 2 
No tertiary 
education 

74 62  87 63  82 81 

Full-time work 51 67  56 60  0 11 
Part-time work 13 14  8 15  0 7 
Receiving benefit 15 5  14 5  67 40 
Student 21 18  0 2  0 0 
Unemployed, no 
benefit 

7 0  9 2  0 11 

Shiftworker 12 29  19 17  0 5 
Physical disability 6 3  10 10  40 31 
Overweight 15 27  32 36   46 42 
Obese 8 9  22 12  15 13 
Depressed 11 7  19 4  8 5 

 
 

Table 7.3.  Percentages of cases and controls for which driver demographic variables were 
present for drivers with BAC<=.05 and drivers with BAC>.05.  Percentages are of known. 

 
Variable BAC<=.05 BAC>.05 
 Cases Controls Cases Controls* 
Aged under 25 37 16 51 25 
Aged over 60 17 12 0 - 
Male driver 74 68 88 75 
Never married 51 23 63 0 
No tertiary education 77 65 86 67 
Full-time work 44 54 55 100 
Part-time work 12 14 5 0 
Receiving benefit 22 10 15 0 
Student 7 4 13 0 
Unemployed, no benefit 5 2 11 0 
Shiftworker 17 19 14 0 
Physical disability 16 10 8 0 
Overweight 32 36 16 67 
Obese 18 12 9 0 
Depressed 12 4 17 0 
*  there were only four controls with BAC>.05, of whom three completed a  

follow-up interview so these percentages are unreliable 
 
 
7.1.3 Marital status 
 
The unadjusted odds ratio for never having been married is 3.8 and is statistically 
significant.  Not surprisingly, the younger age group were much more likely to have 
never been married (see Table 7.2).  The percentage who had never been married fell 
with increasing age.  While adjustment for age group reduces the odds, it remains 
statistically significant. 
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Table 7.4.  Percentages of cases and controls for which driver demographic variables were 
present for drivers in the Melbourne metropolitan area and the rest of the study area.  

Percentages are of known. 
 

Variable Metropolitan area Rest of the study area 
 Cases Controls Cases Controls 
Aged under 25 48 14 31 16 
Aged over 60 16 12 9 13 
Male driver 80 69 76 69 
Never married 58 25 45 22 
No tertiary education 80 63 81 66 
Full-time work 44 59 51 51 
Part-time work 7 13 12 15 
Receiving benefit 28 11 12 9 
Student 12 3 5 4 
Unemployed, no benefit 6 2 8 3 
Shiftworker 17 17 13 19 
Physical disability 14 15 11 17 
Overweight 21 32 35 37 
Obese 14 12 15 12 
Depressed 15 3 14 5 

 
 
7.1.4 Education and employment status 
 
Overall, drivers with no tertiary education had a statistically significant elevated crash 
risk (OR=2.2, CI 1.3 - 3.8).  Table 7.3 shows that crashed drivers with BAC>.05 were 
less likely to have a tertiary education than sober crashed drivers.  However, the odds 
ratio remained statistically significantly greater than 1.00 after adjustment for age 
group, BAC and location (metropolitan area/rest of the study area). 
 
The effect of employment status on crash risk was assessed by comparisons with 
drivers who had full-time jobs.  
 
Receiving a benefit (unemployment benefit, pension etc) was associated with an 
increase in crash risk of approximately two and a half times.  It remained significant 
after adjustment for age group, BAC level and location. 
 
Overall, students were almost three times as likely to be involved in single vehicle 
fatal crashes than non-students.  However, this was a reflection of the over-
representation of young drivers in the crash sample and their greater likelihood of 
being students (see Table 7.2).  When the odds ratio for being a student was adjusted 
for age group, it was no longer statistically significant. 
 
Being unemployed but not in receipt of a benefit was associated with increased crash 
risk. 
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Table 7.5.  Odds ratios and confidence intervals for driver demographic variables, unadjusted 
and adjusted for age group, BAC and location.  Highlighted odds ratios are statistically 

significant at the 95% level. 
 
Variable Unadjusted Adjusted for 
  Age group BAC Age group, BAC 

and location 
Aged under 25 
 

4.3 
2.8 - 6.7 

 3.9 
2.2 - 6.6 

 

Aged over 60 
 

1.7 
0.9 - 3.1 

 2.3 
1.1 - 4.5 

 

Male driver 
 

1.6 
1.0 - 2.6 

1.5 
0.9 - 2.3 

1.3 
0.7 - 2.3 

1.1 
0.6 - 2.0 

Never married 
 

3.8 
2.5 - 5.7 

2.1 
1.2 - 3.7 

3.6 
2.2 - 6.0 

2.2 
1.1 - 4.6 

No tertiary education 2.2 
1.3 - 3.8 

2.4 
1.4 - 4.3 

1.8 
1.0 - 3.5 

2.1 
1.0 - 4.1 

Part-time work 
 

0.5 
0.2 - 1.3 

0.6 
0.3 - 1.2 

0.9 
0.3 - 2.3 

0.9 
0.3 - 2.6 

Receiving benefit 
 

2.6 
1.5 - 4.6 

3.1 
1.7 - 5.8 

3.1 
1.5 - 6.1 

5.0 
2.1 - 12.0 

Student 
 

3.1 
1.4 - 7.0 

1.0 
 0.4 - 2.4 

2.9  
1.0 - 8.0 

1.1 
0.4 - 3.4 

Unemployed, no benefit 
 

3.1 
1.2 - 8.1  

4.7 
1.6 - 13.3 

2.7 
0.8 - 9.5 

3.1 
0.8 -12.3 

Shiftworker 
 

0.8 
0.4 - 1.7 

0.7 
0.3 - 1.4 

0.9 
0.4 - 2.1 

0.8 
0.4 - 3.4 

Physical disability 
 

0.8 
0.4 - 1.4 

0.9 
0.5 - 1.4 

1.1 
0.5 - 2.1 

0.9 
0.4 - 1.8 

Overweight 
 

0.7 
0.4 -1.1 

0.8 
0.5 - 1.4 

0.8 
0.5 - 1.5 

1.1 
0.6 - 2.1 

Obese 
 

1.1 
0.6 - 2.1 

1.4 
0.7 - 2.8 

1.5 
0.7 - 3.2 

1.9 
0.9 - 4.3 

Depressed 
 

3.7 
1.8 - 7.9 

3.6 
1.7 - 7.6 

3.1 
1.3 - 7.4 

2.7 
1.2 - 6.3 

 
 
7.1.5 Health status 
 
Estimates of the height and weight of crashed and control drivers were collected.  
From these estimates, the Body Mass Index was calculated.  Persons with BMIs of 
over 25 are classified as overweight and those over 30 are classified as obese.  The 
relative risks of crashing for overweight and obese persons were calculated relative to 
underweight and healthy drivers.  None of the unadjusted or adjusted odds ratios were 
statistically significant. 
 
Drivers were also asked whether they had any physical disability.  None of the 
unadjusted or adjusted odds ratios for crashing for drivers with a disability compared 
to those without were statistically significant. 
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7.1.6 Severe depression 
 
Overall, being severely depressed in the previous six months increased the risk of 
crash involvement by a factor of almost four (which was statistically significant).  
Table 7.2 shows that severe depression was reported by similar percentages of 
controls in each age group but was found for more crashed drivers who were aged 25 
to 59.  The odds ratio remained statistically significant after adjustment for age group, 
BAC level and location. 
 
The Coronial process will investigate the contribution of suicide to the crashes. 
 
The three demographic factors, marital status, receiving a benefit and severe 
depression were analysed together and the effect of each remained statistically 
significant.   
 
 
7.2 DRIVER LICENSING, EXPERIENCE AND TRAINING 
 
Information was collected about the licence status, driving experience, training and 
crash history of crashed and control drivers.  Unfortunately, there was considerable 
missing data for crashed drivers for some variables.  For example, information on 
when they first drove, how many years driving experience, how far they had driven in 
the current vehicle and weekly driving distances was unavailable for about 35% of 
crashed drivers.   
 
The case-control comparisons for variables related to driver experience and licensing 
are summarised in Tables 7.6 to 7.8.  Unadjusted and adjusted odds ratios and 
confidence intervals are presented in Table 7.9.  The information relating to crashes in 
the past five years is restricted to those drivers who had driven for at least five years. 
 
 

Table 7.6.  Percentages of cases and controls for which driver experience and licensing 
variables were present and unadjusted odds ratios for these variables.  Percentages are of 

known.  Highlighted odds ratios are statistically significant at the 95% level. 
 

Variable Present in % 
cases 

Present in % 
controls 

Unadjusted 
odds ratio 

Confidence 
interval 

Learner 5 <1 20.4 3.9 - 107.0 
Probationary 22 5 6.6 3.7 - 11.8 
Unlicensed 13 0 10931.2 0 - large 
First drove under 16 yrs* 7 21 0.3 0.1 - 0.7 
Driven less than 3 yrs* 31 6 6.5 3.6 - 11.9 
Driven this vehicle 
<10,000 km* 

53 21 4.3 2.6 - 7.1 

Drive <3 days/wk 23 5 6.0 3.3 - 11.0 
Drive <300 km/wk* 45 13 5.8 3.4 - 9.7 
Driver training 6 12 0.4 0.2 - 1.1 
Crash in past 5 years** 25 4 7.9 3.4 - 18.3 

*  about 35% missing data for cases for this variable 
**  only for drivers who had driven for at least 5 years 
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7.2.1 Licence type 
 
The odds ratio for unlicensed driving could not be calculated because no controls 
were unlicensed (defined as had no licence, licence lapsed or licence disqualified).  
About 15% of crashed drivers in the under 25 and 25 to 59 year age groups were 
unlicensed (see Table 7.7).  None of the crashed drivers aged 60 and over were 
unlicensed. 
 

 
Table 7.7.  Percentages of cases and controls for which driver experience and licensing 

variables were present for each age group.  Percentages are of known. 
 

Variable Under 25 25 to 59 60 and over 
 Cases Controls  Cases Controls  Cases Controls
Learner 9 3  2 0  0 0 
Probationary 49 35  4 1  0 0 
Unlicensed 15 0  14 0  0 0 
First drove under 16 
yrs* 

12 23  0 22  8 16 

Driven less than 3 yrs* 59 26  11 4  0 1 
Driven this vehicle 
<10,000 km* 

71 34  51 20  10 17 

Drive <3 days/wk 28 6  19 3  23 13 
Drive <300 km/wk* 61 20  43 12  10 8 
Driver training 7 11  6 13  0 10 
Crash in past 5 years** 80 13  17 4  17 2 

*  about 35% missing data for cases for this variable 
**  only for drivers who had driven for at least 5 years 
 
 

Table 7.8.  Percentages of cases and controls for which driver experience and licensing 
variables were present for drivers with BAC<=.05 and drivers with BAC>.05.  Percentages 

are of known. 
 

Variable BAC<=.05 BAC>.05 
 Cases Controls Cases Controls* 
Learner 4 <1 5 0 
Probationary 23 6 23 0 
Unlicensed 9 0 20 0 
First drove under 16 yrs** 4 21 13 33 
Driven less than 3 yrs** 33 7 30 0 
Driven this vehicle 
<10,000 km** 

47 21 75 0 

Drive <3 days/wk 16 4 36 0 
Drive <300 km/wk** 40 12 63 0 
Driver training 2 13 11 0 
Crash in past 5 years*** 19 4 36 0 
*  there were only four controls with BAC>.05, of whom three completed a follow-up 
interview, so these percentages are unreliable 
**  about 35% missing data for cases for this variable 
***  only for drivers who had driven for at least 5 years 

 
 
Five learner drivers were involved in crashes and two learner drivers were included in 
the control sample.  Overall, learner drivers were found to be over-represented in 
crashes by a factor of 20.  When the learner driver risk was adjusted for age group, the 
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odds ratio fell to 11, showing that some of the overall elevated risk for learner drivers 
was associated with the over-representation of young drivers in the crash sample. 
 

 
Table 7.9.  Odds ratios and confidence intervals for driver experience and licensing variables, 

unadjusted and adjusted for age group and BAC.  Highlighted odds ratios are statistically 
significant at the 95% level. 

 
Variable Unadjusted Adjusted for 
    Age group BAC 
Learner 20.4 3.9 - 107.0 10.9 1.9 - 61.9 18.5 3.0 - 112.5 
Probationary 6.6 3.7 - 11.8 3.4 1.6 - 7.1 6.4 3.3 - 12.5 
Unlicensed 10931 0 - large 9137 0 - large 13255 0 - large 
First drove under 16 
yrs* 

0.3 0.1 - 0.7 0.2 0.1 - 0.6 0.2 0.0 - 0.7 

Driven less than 3 yrs* 6.5 3.6 - 11.9 3.5 1.8 - 7.1 7.1 3.5 - 14.1 
Driven this vehicle 
<10,000 km* 

4.3 2.6 - 7.1 3.7 2.2 - 6.2 3.8 2.1 - 6.8 

Drive <3 days/wk 6.0 3.3 - 11.0 5.3 2.7 - 10.1 4.5 2.1 - 9.6 
Drive <300 km/wk* 5.8 3.4 - 9.7 5.1 3.0 - 8.7 5.2 2.7 - 9.9 
Driver training 0.4 0.2 - 1.1 0.4 0.2 - 1.1 0.3 0.1 - 0.9 
Crash in past 5 years** 7.9 3.4 - 18.3 7.8 3.2 - 19.0 6.1 2.2 - 17.1 
*  about 35% missing data for cases for this variable 
**  only for drivers who had driven for at least 5 years 
 
 
Two of the five learner drivers in crashes were driving unaccompanied by a licensed 
driver.  The three other learner drivers in crashes were accompanied by drivers in the 
15 to 24 year old age group.  One accompanied learner and one unaccompanied 
learner in crashes had BACs>.150.  Another unaccompanied learner had a BAC 
between zero and .05.  Both learner drivers in the control sample were accompanied 
by drivers aged 25 and over and had zero BAC.  Three of the five crashes occurred in 
100 km/h zones, one in a 60 km/h zone and the remaining crash occurred off-road. 
 
Overall, holding a probationary licence was found to increase the odds of being 
involved in a crash by a factor of almost seven.  However, all of the probationary 
drivers in crashes were aged under 25 and comprised half of that age group.  After 
correction for age group, the odds ratio for holding a probationary licence fell to 3.4. 
 
None of the drivers in crashes were overseas visitors driving on an overseas or 
international licence.  Four control drivers were overseas visitors (0.5%).  One driver 
was interviewed near Wilsons Promontory and the remaining three near the Great 
Ocean Road. 
 
7.2.2 Driver experience and exposure 
 
Information about whether the driver first drove on the road before he/she was 16 
years old was missing for about 35% of cases. It should be noted that the 
questionnaire item specifies driving on the road (even without a licence) but does not 
state “driving a car”.  It is possible that some respondents could have responded in 
terms of when they had first driven a tractor or a motorcycle on the road.   
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The data available show driving on the road before age 16 was associated with a 
reduced risk of crash involvement.  This finding was not altered by adjustment for age 
group or BAC level.  Further analyses which examined the relationship between 
driving on the road before age 16 and current driving exposure (frequency and 
distance per week) found that early driving was not associated with greater current 
exposure.  It may be that the finding of reduced risk associated with driving on the 
road before age 16 reflects the unwillingness of crashed drivers (or their families) to 
admit this illegal behaviour to investigating Police. 
 
Years driven was missing for about 35% of cases.  Overall, drivers with less than 3 
years experience were more than six times as likely to be involved in a crash.  Not 
surprisingly, many of these drivers were also aged under 25 (see Table 7.7).  
Adjustment for age group reduced the odds ratio to 3.5. 
 
Drivers were also asked about the total distance they had driven in that vehicle.  
Drivers who had driven the vehicle less than 10,000 km had a higher odds of crashing 
than drivers who had driven further (OR=4.3).  Adjustment for age group and BAC 
level reduced the odds ratio but it remained statistically significant.  Adjustment for 
number of years of driving reduced the odds ratio to 2.5 but this remained statistically 
significant. 
 
Two exposure-related variables were measured:  number of days per week driven and 
number of kilometres per week driven.  The analyses showed an increased crash risk 
for driving less than three days per week or less than 300 kilometres per week.  
However, these counter-intuitive findings may have resulted from the study design.  
The exposure-weighted nature of the design for recruitment of controls may have led 
to an increased probability that drivers who drove more often or further would be 
included in the control sample.   
 
None of the above findings were altered by adjustment for licence type. 
 
7.2.3 Driver training 
 
Drivers were asked whether they had completed any defensive driving or advanced 
driver training courses.  Table 7.6 shows that small percentages of case and control 
drivers had undertaken training.  Overall, there was a nonsignificant reduction in risk 
associated with driver training (OR=0.4, CI 0.2 - 1.1).  The reduction was significant 
when adjusted for BAC level, however (OR=0.3, CI 0.1 - 0.9). 
 
7.2.4 Previous crashes and offences 
 
The effect on crash risk of having previous crashes in the past five years was 
examined for those drivers who had held a licence for at least 5 years.  It was found to 
increase crash risk almost eight-fold and remained significant after adjustment for age 
group and BAC.  Despite this high odds ratio, three-quarters of drivers in fatal single 
vehicle crashes had had no crashes in the previous five years. 
 
The extent of missing data and unreliability of the information led to the decision not 
to conduct case-control comparisons of numbers of demerit points lost. 
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7.3 PASSENGER FACTORS 
 
A priori the presence of passengers might increase or decrease the risk of being 
involved in a fatal single vehicle crash.  The presence of passengers could contribute 
to crash causation by distracting the driver or could contribute to the severity of the 
crash because they are another occupant who may be killed.  Alternatively, passenger 
conversation might aid in keeping the driver awake. 
 
There were passengers present in 40% of crashes (cf 44% of control vehicles, see 
Table 7.10).  Overall, the presence of passengers did not significantly increase or 
decrease the relative risk.  For the cases, drivers aged under 25 were more likely to 
have passengers than other drivers (see Table 7.11).  The percentage of control 
vehicles in which there were passengers appeared to increase with age.  There was 
some evidence that crashed drivers with BAC>.05 were more likely to have 
passengers than sober crashed drivers (48% vs 36%, see Table 7.12).  However, none 
of the unadjusted or adjusted analyses showed a significant effect of passengers 
present on crash risk. 
 
Analyses with number of passengers as a numeric covariate (rather than the categories 
passengers present and no passengers) also gave nonsignificant results and so are not 
reported here. 
 

 
Table 7.10.  Percentages of cases and controls for which passenger variables were present 

and unadjusted odds ratios for those variables.  Percentages are of known.  Highlighted odds 
ratios are statistically significant at the 95% level. 

 
Variable Present in % 

cases 
Present in % 

controls 
Unadjusted 
odds ratio 

Confidence 
interval 

Passengers present 40 44 0.8 0.6 - 1.2 
     
Of those who had passengers     
Male passengers only 51 26 3.0 1.6 - 5.7 
Any passengers aged 15-24 62 20 8.7 4.2 - 17.9 
One passenger aged 15 to 24 44 16 7.9 3.6 - 17.1 
Two passengers aged 15 to 24 7 3 5.4 1.3 - 22.3 
Three passengers aged 15 to 24 9 1 32.3 5.4 - 193.0 
Four passengers aged 15 to 24 2 0 7957 0 - large 
 
 
For those drivers with passengers, having male passengers led to a three-fold increase 
in crash risk compared with having female passengers or male and female passengers 
(see Table 7.10).  Having male passengers was most common for drivers aged under 
25, but the increased risk remained significant after adjustment for driver age group.  
While most male passengers had male drivers, the inflated crash risk for having male 
passengers remained after adjustment for sex of the driver (OR=3.1, CI 1.6 - 6.0). 
 
 
Table 7.11.  Percentages of cases and controls for which passenger variables were present 

for each age group.  Percentages are of known. 
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Variable Under 25 25 to 59 60 and over 
 Cases Controls  Cases Controls  Cases Controls
Passengers present 60 38  26 43  27 54 
         
Of those who had passengers       
Male passengers only 71 26  23 30  0 7 
Any passengers aged 15 to 24 89 59  30 16  0 12 
One passenger aged 15 to 24 61 41  30 13  0 12 
Two passengers aged 15 to 
24 

11 15  0 3  0 0 

Three passengers aged 15 to 
24 

14 4  0 1  0 0 

Four passengers aged 15 to 
24 

4 0  0 0  0 0 

 
 

Table 7.12.  Percentages of cases and controls for which passenger variables were present 
for drivers with BAC<=.05 and drivers with BAC>.05.  Percentages are of known. 

 
Variable BAC<=.05 BAC>.05 
 Cases Controls Cases Controls* 
Passengers present 36 44 48 0 
     
Of those who had passengers     
Male passengers only 48 26 58 - 
Any passengers aged 15-24 61 19 82 - 
One passenger aged 15 to 24 48 16 53 - 
Two passengers aged 15 to 24 9 3 6 - 
Three passengers aged 15 to 24 4 1 18 - 
Four passengers aged 15 to 24 0 0 6 - 

*  there were only four controls with BAC>.05, of whom three completed a follow-up 
interview, so these percentages are unreliable 

 
 
The age groups of passengers were known for crashes and for those controls who 
completed the follow-up interview.  Most passengers in crashes were aged 15 to 24, 
whereas most passengers in controls were aged 25 to 59 (see Table 7.14).  The 
companion report, Characteristics of fatal single vehicle crashes, found that drivers 
commonly had passengers of a similar age to themselves, particularly young drivers.  
If this were also true for controls, it would explain the different age group 
distributions of passengers for cases and controls. 
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Table 7.13.  Odds ratios and confidence intervals for passenger variables, unadjusted and 
adjusted for age group and BAC.  Highlighted odds ratios are statistically significant at the 

95% level. 
 
Variable Unadjusted Adjusted for 
    Age group BAC 
Passengers present 0.8 0.6 - 1.2 0.8 0.5 - 1.2 0.8 0.5 - 1.3 
       
Of those who had 
passengers 

      

Male passengers only 3.0 1.6 - 5.7 2.2 1.0 - 4.7 2.6 1.1 - 6.0 
Any passengers aged 
15-24 

8.7 4.2 - 17.9 3.0 1.2 - 7.3 6.4 2.6 - 15.7 

One passenger aged 15 
to 24 

7.9 3.6 - 17.1 3.1 1.2 - 7.7 6.4 2.5 - 16.4 

Two passengers aged 
15 to 24 

5.4 1.3 - 22.3 1.4 0.3 - 7.3 5.6 1.0 - 30.5 

Three passengers aged 
15 to 24 

32.3 5.4 - 193.0 7.0 0.9 - 53.4 11.3 0.9 - 53.4 

Four passengers aged 
15 to 24 

7957 0 - large 1108 0 - large 3.6 0 to large 

 
 

Table 7.14.  Percentages of cases and controls according to age group of passengers.  
Percentages are of known.  Passengers of more than one age group may be in the vehicle, 

so percentages add to more than 100%. 
 

Passenger age group % cases % cases with 
passengers 

% controls % controls 
with 

passengers 
Under 14 4 9 10 32 
15-24 25 62 6 20 
25-59 13 33 16 52 
60 and over 4 9 6 18 

 
 
7.4 ALCOHOL AND CANNABIS 
 
 
Information about blood alcohol concentration and the presence or reported use of 
cannabis was collected for case and control drivers.  Alcohol information for cases 
was from breath or blood tests or toxicology reports.  Cannabis information for cases 
was only available from toxicology reports.  The BAC reading was unavailable for 29 
controls because it was not recorded by Police on the licence questionnaire.  The 
availability of data is summarised in Table 7.15. 
 
 

Table 7.15.  Availability of information about alcohol and cannabis for case and control 
drivers. 

 
Information available Cases Controls 
 Number Percent Number Percent 
BAC 110 96 816 96 
Cannabis 93 82 801 95 
BAC and cannabis 93 82 779 92 
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There were differences in methods of collecting information about cannabis for cases 
and controls, however.  For controls, the only feasible method of collection of 
information about use of illicit drugs was self-report.  Drivers were asked whether 
they had used marijuana in the previous 12 hours.  It is possible that some drivers in 
the control group deliberately under-reported their use of marijuana.  For cases, 
cannabis was coded as present if the toxicology report stated that the metabolite was 
found in blood or urine.  This could result in cannabis being coded as present which 
may have been taken more than 12 hours before the crash.  Both factors could 
contribute to an overestimation of the odds ratio for cannabis. 
 
The levels of the metabolite are presented in an appendix to the companion report, 
Characteristics of fatal single vehicle crashes.   
 
Table 7.16 shows that about 40% of cases tested positive for alcohol, compared to 
only 3% of controls.  Having a BAC of greater than .05 was associated with an odds 
ratio of 120.6.  In addition, odds ratios for several levels of alcohol were calculated 
against the reference group of zero BAC.  There was no statistically significant 
change in risk from zero BAC to positive BACs less than or equal to .050.  The odds 
ratio for crashing with BACs between .050 and .150 was 33.4.  While 27% of case 
drivers crashed with BACs of .150 and above, the odds ratio for this BAC level could 
not be estimated because there were no controls at this level. 
 
 
Table 7.16.  Percentages of cases and controls according to BAC level and cannabis present.  

The unadjusted odds ratios for alcohol are compared to zero BAC.  Percentages are of 
known.  Highlighted odds ratios are statistically significant at the 95% level. 

 
Variable Present in % 

cases 
Present in % 

controls 
Unadjusted 
odds ratio 

Confidence 
interval 

BAC>.050 37 1 120.6 42.0 - 346.6 
     
BAC level     

zero 59 97   
<=.050 4 3 2.1 0.7 - 6.3 
.051 to .149 10 1 33.4 10.3 - 107.8 
>=.150 27 0 44303 0 - large 

     
Cannabis present 19 1 38.2 13.8 - 105.8 

 
 
Cannabis was present for 19% of cases and 1% of controls, with an odds ratio of 38.2.  
Table 7.17 shows that the use of cannabis was frequent at high levels of BAC for 
cases, but not controls.  For this reason, the odds ratios for BAC levels and cannabis 
were adjusted for each other. 
 
Alcohol use was expected to vary according to the sex and age of the driver.  Table 
7.18 shows that females were less likely to test positive for alcohol.  However, the 
proportions of those males and females positive for alcohol whose BAC was .150 or 
greater were similar (two-thirds).  Male drivers in crashes were twice as likely as 
female drivers to have used cannabis. 
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Table 7.17.  Percentages of cases at each level of BAC according to level of cannabis.  
Percentages are of known. 

 
 With cannabis Without cannabis 
 Cases  

(n=18) 
Controls 

(n=5) 
Cases 
(n=75) 

Controls 
(n=774) 

BAC>.050 83 0 25 <1 
     
BAC level     

zero 17 100 71 97 
<=.050 0 0 4 3 
.051 to .149 17 0 7 0 
>=.150 67 0 19 0 

 
 
Crashed drivers aged under 25 were more likely than other crashed drivers to test 
positive for alcohol (see Table 7.19).  However, of those drivers with positive alcohol, 
25 to 59 year olds were most likely to have higher concentrations of alcohol.  No 
crashed drivers aged 60 and over tested positive for alcohol.   

 
 

Table 7.18.  Percentages of cases and controls according to BAC level and cannabis present 
for male and female drivers.  Percentages are of known. 

 
Variable Male Female 
 Cases Controls Cases Controls 
BAC>.05 41 1 22 <1 
     
BAC level     

zero 55 95 74 100 
<=.050 3 4 4 0 
.051 to .149 12 1 4 <1 
>=.150 30 0 17 0 

     
Cannabis 22 1 11 0 

 
 
Table 7.19.  Percentages of cases and controls according to BAC level and cannabis present 

for each age group.  Percentages are of known. 
 

Variable Under 25 25 to 59 60 and over 
 Cases Controls  Cases Controls  Cases Controls
BAC>.05 45 1  39 1  0 0 
         
BAC level         

zero 49 94  59 97  100 98 
<=.050 6 5  2 2  0 2 
.051 to .149 19 1  4 1  0 0 
>=.150 26 0  35 0  0 0 

         
Cannabis 19 3  25 <1  0 0 

 
 
One-quarter of the crashed drivers aged 25 to 59 tested positive for cannabis.  The 
percentage of under 25s was a little less (19%).  No case or control drivers aged 60 
and over tested had used cannabis. 
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Table 7.20 summarises the unadjusted and adjusted odds ratios for the alcohol and 
cannabis variables.  Having a BAC>.05 was associated with an odds ratio of 120.6, 
adjustment for cannabis reduced this to 95.8 which remains a large and significant 
odds ratio.  Adjustment for age group or sex did not change the odds ratio markedly. 
 
The effects of different alcohol levels compared to zero alcohol are also summarised 
in the table.  The odds ratio for BAC<.050 was never statistically significantly 
different from 1.00, whether unadjusted or adjusted.  The unadjusted odds ratio for 
BAC between .050 and .149 was 33.4.  Adjustment for cannabis, age or sex reduced 
the odds ratio to between 22 and 26 but it remained statistically significant.  While the 
odds ratios for BACs of .150 or greater were large, they were unable to be tested 
because there were no controls with BACs in this range. 
 
 

Table 7.20.  Odds ratios and confidence intervals for alcohol and cannabis variables, 
unadjusted and adjusted for age group and sex.  Highlighted odds ratios are statistically 

significant at the 95% level. 
 
Variable Unadjusted Adjusted for 
  Cannabis BAC level Age group Sex
BAC>.050 120.6 

(42.0 - 346.6) 
95.8

(27.9 - 329.6)
118.4 

(40.1 - 349.3) 
116.3

(40.4 - 334.7)
   
BAC level   

<=.050 2.1 
(0.7 - 6.3) 

2.0
(0.6 - 7.0)

1.8 
(0.6 - 7.0) 

1.7
(0.5 - 5.1)

.051 to .149 33.4 
(10.3 - 107.8) 

25.9
(6.3 - 106.9)

23.3 
(6.8 - 106.9) 

22.3
(6.9 - 72.2)

>=.150 44303 
(0 - large) 

26887
(0 - large)

26887 
(0 - large) 

29783
(0 - large)

   
Cannabis 
present 

38.2 
(13.8 - 105.8) 

9.3
(2.3 - 37.4)

35.1 
(12.2 - 100.8) 

35.6
(12.8 - 99.1)

 
 
Testing positive for cannabis was associated with an odds ratio of 38.2 which was 
little affected by adjustment for age group or sex.  However, the strong relationship of 
cannabis and high levels of alcohol resulted in the odds ratio for cannabis dropping to 
9.3 (statistically significant) after adjustment for alcohol.  Adjustment for both BAC 
level and age group led to an odds ratio for cannabis of 6.4 (CI 1.5 - 28.0). 
 
The existence or nature of an interaction in the effects of alcohol and cannabis could 
not be tested because there were no controls with both BAC>.05 and cannabis 
present. 
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7.5 PRESCRIPTION AND NON-PRESCRIPTION DRUGS 
 
Control drivers and surviving drivers in crashes were asked if they had taken any 
prescription drugs or non-prescription drugs in the last 12 hours (prior to the crash, or 
prior to being stopped).  For deceased drivers this information was requested from 
relatives or treating doctors.  Non-prescription drugs were described as “medications 
that you can buy only from the chemist, but without a prescription from a doctor”.  
The availability of information about prescription and non-prescription drugs is 
summarised in Table 7.21.  Missing data was more extensive (about 20%) for cases 
than controls. 
 
 
Table 7.21.  Availability of information about use of prescription and non-prescription drugs in 

the previous 12 hours for case and control drivers. 
 

Information available Cases Controls 
 Number Percent Number Percent 
Prescription drugs 89 78 801 95 
Non-prescription drugs 95 83 799 94 

 
 
Overall, 18% of cases and 17% of controls had taken prescription drugs in the 
previous 12 hours.  The percentages were similar for male and female drivers (see 
Table 7.22).   
 
Table 7.23 shows the percentage of drivers in each age group who reported taking 
prescription drugs.  As expected, the percentage of control drivers who reported 
taking prescription drugs increased with age.  This was also true for cases and, 
therefore, the odds ratio remained nonsignificant when adjusted for age group (see 
Table 7.24).  
 
 
Table 7.22.  Percentages of male and female cases and controls who had taken prescription 

and non-prescription drugs.  Percentages are of known. 
 

Drug type Male Female 
 Cases Controls Cases Controls 
Prescription 17 16 21 17 
Non-prescription 3 4 0 4 

 
 

Table 7.23.  Percentages of cases and controls who had taken prescription and non-
prescription drugs for each age group.  Percentages are of known. 

 
Drug type Under 25 25 to 59 60 and over 
 Cases Controls  Cases Controls  Cases Controls
Prescription 13 7  21 13  27 47 
Non-prescription 5 7  0 4  0 4 

 
 
Care needs to be taken in interpretation of the data for the crashed drivers aged 60 and 
over.  The 27% value was derived from information that three of the eleven drivers 
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had taken prescription drugs but data were missing for 4 additional cases.  Therefore 
the true percentage could lie between 3/15 (20%) and 7/15 (47%). 
 
BAC level was condensed to less than or equal to .050 and greater than this value 
because of the small numbers in some cells.  Table 7.24 shows that there was little 
difference in taking prescription and non-prescription drugs by drivers with BACs 
under and over .05.  Adjustment for BAC level made little difference to the odds 
ratios for having taken prescription and non-prescription drugs. 
 
 

Table 7.24.  Percentages of cases and controls who had taken prescription and non-
prescription drugs for BAC<=.050 and BAC>.050.  Percentages are of known. 

 
Drug type BAC<=.050 BAC>.050 
 Cases Controls Cases Controls* 
Prescription 19 17 15 0 
Non-prescription 2 4 3 25 

*  percentages based on very small numbers so may be unreliable 
 
 
Non-prescription drugs had been taken by 2% of cases and 4% of controls.  Only two 
crashed drivers were reported as taking non-prescription drugs in the 12 hours prior to 
the crash, both of these were under 25.  The very small numbers involved meant that 
disaggregations by age, sex and BAC showed very little and none of the unadjusted 
and adjusted odds ratios (see Table 7.25) were significantly different from 1.00. 
 
 
Table 7.25.  Odds ratios and confidence intervals for use of prescription and non-prescription 
drugs in the previous 12 hours, unadjusted and adjusted for age group, sex and BAC level.  

Highlighted odds ratios are statistically significant at the 95% level. 
 

Drug type Unadjusted Adjusted for 
  Age group Sex BAC level 
Prescription 1.1

(0.6 - 2.0)
1.3

(0.7 - 2.5)
1.1

(0.6 - 2.0)
1.2 

(0.6 - 2.4) 
Non-prescription 0.6

(0.1 - 2.5)
0.4

(0.1 - 1.9)
0.6

(0.1 - 2.4)
0.3 

(0.0 - 2.0) 
 
 
 
7.6 DRIVER SEAT BELTS 
 
Overall, 19% of drivers in crashes were judged by Police to have not been wearing a 
seat belt, whereas 2% of control drivers were observed to have been not wearing a 
seat belt when stopped (see Table 7.26).  Data were missing for 5% of cases and 4% 
of controls.  The unadjusted odds ratio was 14.8, showing that drivers who did not 
wear their seat belts were almost 15 times more likely to be involved in a fatal single-
vehicle crash than those wearing their seat belts. 
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Table 7.26.  Percentages of cases and controls not wearing seat belts.  Percentages are of 
known. 

 
 Percent of cases Percent of controls 
Overall 19 2 
   
BAC level   

zero 13 2 
<=.050* 0 0 
.051 to .149* 10 0 
>=.150 44 - 

   
Driver sex   

male 22 2 
female 12 <1 

   
Driver age   

under 25 16 2 
25 to 59 28 2 
60 and over 0 0 

*  percentages based on small numbers and so may be unreliable 
 
 
The percentage of drivers not wearing a seat belt differed according to BAC, 
however.  Table 7.26 shows that while 13% of sober drivers in crashes were not 
wearing seat belts, this rose to 44% of those with BACs of .150 or above.  The odds 
ratio for not wearing a seat belt dropped to 8.4 after adjustment for BAC level but 
remained statistically significant (see Table 7.27). 
 
While male drivers in crashes were more likely to be not wearing a seat belt than 
females (see Table 7.26), this was largely a reflection of the greater BAC levels of 
males.  In fact, the odds ratio for not wearing a seat belt after adjustment for BAC 
level did not differ when further adjusted for driver sex (8.3 versus 8.4, see Table 
7.27). 
 
 
Table 7.27.  Unadjusted and adjusted odds ratios and confidence intervals for not wearing a 

seat belt.  Highlighted odds ratios are statistically significant at the 95% level. 
 

 Odds ratio Confidence interval 
Unadjusted 14.8 7.1 - 30.5 
   
Adjusted for...   
BAC level 8.4 3.4 - 21.1 
Sex 14.1 6.8 - 29.4 
Age 17.0 7.9 - 36.8 
Metropolitan/rural 13.8 6.5 - 29.0 
BAC level and sex 8.3 3.3 - 20.8 
BAC level and age 8.4 3.2 - 22.1 
BAC level and metro/rural 7.6 3.0 - 19.5 

 
 
Crashed drivers aged 25 to 59 were more likely to have not been wearing a seat belt 
than other crashed drivers (see Table 7.26).  However, these drivers were also more 
likely to have had BACs of .150 or above.  Most of the effect of age group on non-
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wearing rates was a reflection of the effect of alcohol:  the odds ratio after adjustment 
for BAC level changed little when further adjusted for age group (8.4 versus 8.4, see 
Table 7.27). 
 
7.6.1 Fatal to the driver crashes only 
 
The analyses reported above are based on the entire sample of crashes, which 
included 22 in which the driver survived and at least one passenger was killed.  In 
only one of the driver survived crashes was the driver not wearing a seatbelt.   
 
If the analysis is confined to fatal to the driver crashes, the pattern of results remains 
the same with slightly higher odds ratios (see Table 7.28). 
 
 
Table 7.28.  Unadjusted and adjusted odds ratios and confidence intervals for not wearing a 

seat belt - FATAL TO THE DRIVER CRASHES ONLY.  Highlighted odds ratios are 
statistically significant at the 95% level. 

 
 Odds ratio Confidence interval 
Unadjusted 19.5 9.3 - 40.6 
   
Adjusted for...   
BAC level 10.6 4.2 - 26.7 
Sex 18.7 8.9 - 39.3 
Age 21.5 9.9 - 46.6 
Metropolitan/rural 18.1 8.5 - 38.3 
BAC level and sex 10.3 4.1 - 26.1 
BAC level and age 10.6 4.1 - 27.9 
BAC level and metro/rural 9.6 3.7 - 24.6 
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8. VEHICLE FACTORS 
 
 
A number of characteristics of the case and control vehicles were recorded and the 
analyses are reported here.  It should be noted that many of the vehicle characteristics 
may not have contributed directly to the occurrence or severity of the crashes, but 
rather may reflect characteristics of the drivers. 
 
 
8.1 TYPE OF VEHICLE 
 
As mentioned earlier, cars and light commercial vehicles were included in the case-
control comparisons.  The list of vehicles coded as light commercial vehicles can be 
found in Appendix 4.   
 
Overall, 6% of crashed vehicles and 9% of control vehicles were light commercial 
vehicles.  The unadjusted odds ratio for driving a light commercial vehicle (compared 
with a passenger car) was 0.7 which was not statistically significantly different from 
1.0. 
 
The percentages of cases and controls driving a light commercial vehicle did not 
appear to differ with BAC level (see Table 8.1) and the odds ratio remained 
nonsignificant after adjustment for BAC level.  
 
 

Table 8.1.  Percentages of cases and controls driving a light commercial vehicle.  
Percentages are of known. 

 
 Percent of cases Percent of controls 
Overall 6 9 
   
BAC level   

zero 9 8 
<=.050* 0 0 
.051 to .149* 9 25 
>=.150 0 - 

   
Driver sex   

male 6 11 
female 8 2 

   
Driver age   

under 25 6 3 
25 to 59 8 10 
60 and over 0 3 
   

Location   
metropolitan area 6 4 
rest of study area 7 11 

*  percentages based on small numbers and so may be unreliable 
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Male controls appeared to be somewhat more likely than female controls to drive a 
light commercial vehicle but similar percentages of crashed drivers drove light 
commercial vehicles.  Adjustment of the odds ratio for driving a light commercial 
vehicle by sex of the driver had little effect (see Table 8.2). 
 
Table 8.1 shows that the 25 to 59 year old drivers were somewhat more likely to drive 
a light commercial vehicle than younger or older drivers but the odds ratio for driving 
a light commercial vehicle changed only slightly when adjusted for age group. 
 
 
Table 8.2.  Unadjusted and adjusted odds ratios and confidence intervals for light commercial 

vehicle (cf passenger car), unadjusted and adjusted for age group, sex and BAC level.  
Highlighted odds ratios are statistically significant at the 95% level. 

 
 Odds ratio Confidence interval 
Unadjusted 0.7 0.3 - 1.6 
   
Adjusted for...   
BAC level 0.9 0.4 - 2.3 
Sex 0.6 0.3 - 1.4 
Age 0.9 0.5 - 1.7 
Metropolitan/rural 0.9 0.4 - 1.9 
BAC level and sex 0.9 0.3 - 2.1 

 
 
8.2 VEHICLE REGISTRATION AND OWNERSHIP 
 
Overall, 5% of crashed vehicles and no control vehicles were unregistered.  Therefore 
an odds ratio for the vehicle being unregistered could not be estimated.  Of the five 
unregistered vehicles, two had drivers aged 25 to 59 with BACs greater than or equal 
to .150 and another driver had a driver aged under 25 with a BAC between .050 and 
.149.  Two of the five drivers were unlicensed.  While the data do not permit 
statistical testing, it is likely that the presence of unregistered vehicles in the cases but 
not the controls reflects the relationship of unregistered driving with alcohol and 
being unlicensed, rather than an inherent riskiness of unregistered vehicles. 
 
Information was gathered about whether the vehicle was owned by the driver, the 
driver’s employer or someone else.  This information was available for cases and 
those control drivers who completed the follow-up interview.  Table 8.3 shows that 
drivers in crashes were somewhat less likely to own the vehicle than control drivers 
and were possibly less likely to be driving company vehicles.  The crashed vehicles 
were more likely to belong to someone else (not the driver’s employer) than control 
vehicles.  The unadjusted odds ratios show that, compared to owning the car, there is 
a sixfold increase in risk associated with driving someone else’s car.  The odds ratio 
for driving a car owned by the employer was not significantly different from 1.0. 
 
For both cases and controls, the percentages of drivers who owned the vehicle 
increased with age group (see Table 8.4).  Adjusting for age group reduced the odds 
ratio for driving someone else’s car to 5.7 which remains statistically significant. 



 

 
ESTIMATION OF RISK FACTORS FOR FATAL SINGLE VEHICLE CRASHES 41 

Table 8.3.  Percentages of cases and controls according to ownership of the vehicle.  The 
unadjusted odds ratios are compared to the driver being the owner of the vehicle.  

Percentages are of known.  Highlighted odds ratios are statistically significant at the 95% 
level. 

 
Owner of the vehicle Present in % 

cases 
Present in % 

controls 
Unadjusted 
odds ratio 

Confidence 
interval 

Driver 60 82   
Employer 4 11 0.4 0.2 - 1.3 
Someone else 36 7 6.7 4.1 - 11.1 

 
 
Table 8.4.  Percentages of cases and controls according to ownership of the vehicle for each 

age group.  Percentages are of known. 
 

Owner of the vehicle Under 25 25 to 59 60 and over 
 Cases Controls  Cases Controls  Cases Controls
Driver 51 79  59 80  93 94 
Employer 2 6  6 13  0 2 
Someone else 47 15  35 7  7 4 

 
 
Crashed drivers who tested positive for alcohol were more likely to be driving 
someone else’s car than sober crashed drivers (see Table 8.5).  The unadjusted odds 
ratio for driving someone else’s car was reduced by adjustment for BAC level but 
remained statistically significant.  Adjustment for both BAC level and age group 
resulted in an odds ratio of 4.5 which was statistically significant (see Table 8.6). 
 
 
Table 8.5.  Percentages of cases and controls according to ownership of the vehicle for each 

BAC level.  Percentages are of known. 
 

Owner of the zero <.050* .051 to .149* >=.150 
vehicle Cases Controls Cases Controls Cases Controls Cases Controls
Driver 68 82 50 78 46 67 45 - 
Employer 3 11 0 6 9 33 3 - 
Someone else 29 7 50 17 46 0 52 - 

*  percentages based on very small numbers so may be unreliable 
 
 

Table 8.6.  Odds ratios and confidence intervals for not being the owner of the vehicle, 
unadjusted and adjusted for age group, sex and BAC level.  Highlighted odds ratios are 

statistically significant at the 95% level. 
 

Owner of the Unadjusted Adjusted for 
vehicle  Age group Sex BAC level Age and 

BAC
Employer 0.4 

(0.2 - 1.3) 
0.6

(0.2 - 1.6)
0.4

(0.1 - 1.2)
0.3 

(0.1 - 1.3) 
0.4

(0.1 - 1.6)
Someone else 6.7 

(4.1 - 11.1) 
5.7

(3.3 - 9.6)
7.2

(4.3 - 12.0)
5.1 

(2.8 - 9.3) 
4.5

(2.4 - 8.5)
 
 
8.3 VEHICLE AGE 
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The year of manufacture was available for 89% of crashed vehicles and those controls 
for which a follow-up interview was conducted.  On average, crashed vehicles were 
two years older than control vehicles (t(672)=-3.3, p<.01). 
 
Only one crashed vehicle and five control vehicles were manufactured before the 
introduction of seat belts in 1969.  Most of the Australian Design Rules which pertain 
to vehicle safety apply to vehicles manufactured from 1978 on.  The proportions of 
crashed and control vehicles manufactured before 1978 were examined to ascertain 
whether they were at greater risk of being involved in a fatal single vehicle crash than 
vehicles manufactured after this date. 
 
Overall, 21% of crashed vehicles and 9% of control vehicles were manufactured 
before 1978, giving an unadjusted odds ratio for pre-1978 vehicles of 2.5.  However, 
it is possible that some characteristics of the drivers of older vehicles may have 
contributed to the greater crash risk of the vehicles.  The analyses which follow 
examine the contributions of age of the driver, BAC level and metropolitan or rural 
travel to the elevated risk for the older vehicles. 
 
The small numbers of cases and controls at several BAC levels made the relationship 
of BAC level with driving a pre-1978 vehicle difficult to detect (see Table 8.7).  
Adjustment of the odds ratio by BAC level resulted in only a small change (from 2.5 
to 2.7).  Therefore the increased risk of crashing for pre-1978 vehicles does not result 
from drivers of older vehicles being more likely to have positive BACs. 
 
Males were more likely than females to drive cars manufactured before 1978 (for both 
cases and controls, see Table 8.7).  Adjustment for driver sex did not change the odds 
ratio for driving a pre-1978 vehicle. 
 
Crashed vehicles in the rest of the study area were more likely to have been 
manufactured before 1978 than those in the metropolitan area (see Table 8.7).  
However, this finding was not evident for control vehicles.  Adjustment for 
metropolitan/rural did not change the odds ratio for driving a pre-1978 vehicle, 
however. 
 
For cases, the proportion of vehicles which were manufactured before 1978 appeared 
to increase with the age group of the driver (see Table 8.7).  This was not found for 
controls, however.  The odds ratio for driving a pre-1978 vehicle was not affected by 
adjustment for driver age group. 
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Table 8.7.  Percentages of cases and controls driving a pre-1978 vehicle.  Percentages are of 
known. 

 
 Percent of cases Percent of controls 
Overall 21 9 
   
BAC level   

zero 23 10 
<=.050* 0 6 
.051 to .149* 0 0 
>=.150 29 - 

   
Driver sex   

male 22 12 
female 17 4 

   
Driver age   

under 25 14 15 
25 to 59 22 9 
60 and over 33 8 
   

Location   
metropolitan area 18 10 
rest of study area 26 9 
   

Distance per week 
(km) 

  

up to 50 km 42 50 
51-100 0 0 
101-200 0 4 
201-300 42 6 
301-400 40 13 
over 400 16 9 

*  percentages based on small numbers and so may be unreliable 
 
 

Table 8.8.  Unadjusted and adjusted odds ratios and confidence intervals for pre-1978 
vehicle (cf later model vehicles).  Highlighted odds ratios are statistically significant at the 

95% level. 
 

 Odds ratio Confidence interval 
Unadjusted 2.5 1.4 - 4.3 
   
Adjusted for...   
BAC level 2.7 1.4 - 5.3 
Sex 2.4 1.4 - 4.1 
Age of driver 2.4 1.3 - 4.2 
Metropolitan/rural 2.5 1.4 - 4.4 
Distance per week 2.3 1.2 - 4.5 
BAC level and sex 2.7 1.4 - 5.2 
BAC level and age of driver 2.4 1.2 - 4.9 

 
 
Table 8.7 shows that controls drivers who drove up to 50 km per week were more 
likely to be driving pre-1978 vehicles than controls who drove further.  An analysis of 
variance showed that the oldest vehicles tended to travel less distance per week than 
newer vehicles (F(5,616)=3.0, p<.05).  As discussed in Section 7.2.2, the design of 
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the study would tend to recruit fewer of those controls who drive less, and therefore 
inflate the odds ratio for factors related to driving less.  Adjustment of the odds ratio 
by distance travelled per week reduced it slightly, but it remained statistically 
significant.  Therefore the reduced distance travelled did not account for all of the 
elevated risk of the older vehicles. 
 
In conclusion, the odds ratio of 2.5 for driving a pre-1978 vehicle did not drop when 
adjusted for a number of driver factors which were considered possible confounders.  
Therefore the increase in risk in driving cars of this age appears to be a real effect, not 
something reflecting the drivers or the areas in which these vehicles are driven. 
 
 
8.4 VEHICLE FEATURES 
 
8.4.1 Airbags and ABS 
 
Driver’s side airbags were present in 5% of crashed vehicles and 5% of control 
vehicles.  ABS was present in 6% of crashed vehicles and 8% of control vehicles.  
This reflects the ages of the vehicles involved. 
 
8.4.2 Cruise control 
 
Whether cruise control was fitted was known for 92% of cases and 95% of controls.  
Cruise control was fitted to 5% of cases and 14% of controls. 
 
Table 8.9 suggests that cruise control was less common in vehicles driven by drivers 
aged under 25 and was less common in crashes in the metropolitan area than in 
crashes in the rest of the study area.  Not surprisingly, cruise control was also less 
common in older vehicles.  However, adjustment for these factors produced only 
small changes in the odds ratio for cruise control, and each of the odds ratios was 
significantly less than 1.0 (see Table 8.10).   
 
While it may be that the drivers of vehicles which have cruise control fitted are 
somehow different from the drivers of other vehicles, adjustment for level of 
education and employment status did not remove the reduced odds ratio associated 
with having cruise control fitted. 
 
Clearly, it is not whether cruise control is fitted, but whether cruise control is in use 
that underlies any real effect on crash risk.  Unfortunately data about use of cruise 
control was inadequate.  Cruise control was in use immediately prior to the interview 
in 16% of the control vehicles in which it was fitted.  Information about usage in the 
case vehicles was incomplete and the numbers small (3 not using and 3 unknown).  
Therefore, cruise control was in use in 2% of all control vehicles and between 0% and 
3% of all case vehicles.   
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Table 8.9.  Percentages of cases and controls with cruise control fitted.  Percentages are of 
known. 

 
 Percent of cases Percent of controls 
Overall 5 14 
   
BAC level   

<=.050 3 14 
>.050 6 25* 

   
Driver age   

under 25 2 9 
25 to 59 7 14 
60 and over 7 16 
   

Location   
metropolitan area 3 14 
rest of study area 8 13 

*  percentages based on small numbers and so may be unreliable 
 
 
Table 8.10.  Unadjusted and adjusted odds ratios and confidence intervals for cruise control 

fitted.  Highlighted odds ratios are statistically significant at the 95% level. 
 

 Odds ratio Confidence interval 
Unadjusted 0.3 0.1 - 0.8 
   
Adjusted for...   
BAC level 0.2 0.1 - 0.7 
Age 0.4 0.1 - 0.9 
Metropolitan/rural 0.3 0.1 - 0.8 
Year of manufacture 0.3 0.1 - 1.0 

 
 
8.4.3 Ventilation and heating 
 
The study attempted to collect information about the relationship between ventilation 
and heating and crash risk.  Unfortunately, there was a considerable amount of 
missing data for cases (see Table 8.11), some of which was due to crash damage 
preventing the information from being collected. 
  
Table 8.12 shows that cases were more likely to have windows closed, more likely to 
have the heater on, less likely to have fresh air and less likely to have air conditioning 
fitted.  However, a larger proportion of crashes than control interviews occurred at 
night (55% versus 23%), when less ventilation and more heating might be expected.  
Table 8.13 shows the percentages for cases and controls broken down by day (6 am to 
6 pm) and night (6 pm to 6 am).   
 
Adjusting for time of day did not change the statistical significance of any of the odds 
ratios, however (see Table 8.14).  There was also no effect of further adjusting for age 
group of the driver.  In addition, the odds ratios were not affected by adjusting for 
year of manufacture of the vehicle. 
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Table 8.11.  Availability of information about heating and ventilation for case and control 
vehicles. 

 
Information available Cases Controls 
 Number Percent Number Percent 
Whether windows wound 
down 

76 67 805   95 

Heater controls 80 70 806   95 
Ventilation controls 56 49 744   88 
Whether air conditioning 
fitted 

99 87 809   96 

Whether air conditioning 
in use (if fitted) 

34 69 
 

543 100 
 

 
 

Table 8.12.  Percentages of cases and controls according to heating and ventilation 
variables.  Percentages are of known. 

 
Variable Percent of cases Percent of controls 
Windows closed 78 57 
Heater on or mid-way 53 32 
Recirculated air 36 29 
Air conditioning fitted 49 67 
Air conditioning in use  
(if fitted) 

6 18 

 
 
Table 8.13.  Percentages of cases and controls according to heating and ventilation variables 

by day and night.  Day was defined as 6 am to 6 pm.  Night was defined as 6 pm to 6 am.  
Percentages are of known. 

 
Variable Day Night 
 Cases Controls Cases Controls 
Windows closed 78 56 78 62 
Heater on or mid-way 41 31 63 36 
Recirculated air 24 28 48 35 
Air conditioning fitted 48 67 51 67 
Air conditioning in use  
(if fitted) 

15 19 0 14 

 
 

Table 8.14.  Odds ratios and confidence intervals for heating and ventilation variables, 
unadjusted and adjusted for time of day.  Highlighted odds ratios are statistically significant at 

the 95% level. 
 

Variable Unadjusted Adjusted for time of 
day 

Windows closed 2.6 (1.5 - 4.5) 2.4 (1.4 - 4.3) 
Heater on or mid-way 2.4 (1.5 - 3.8) 2.2 (1.4 - 3.5) 
Recirculated air 1.3 (0.8 - 2.4) 1.2 (0.7 - 2.2) 
Air conditioning fitted 0.5 (0.3 - 0.7) 0.5 (0.3 - 0.7) 
Air conditioning in use  
(if fitted) 

0.3 (0.1 - 1.2) 0.3 (0.1 - 1.4) 

 
 
8.4.4 Radio or cassette 
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Whether the radio or cassette was in use was known for only 44% of the crashes.  
This information was available for 96% of controls.  Therefore the analyses which 
follow must be treated with caution. 
 
Table 8.15 shows that cases with BAC>.050 were somewhat more likely to have the 
radio turned on than cases or controls with BAC<=.050 and that drivers aged 60 and 
over were less likely than younger drivers to have the radio turned on.  Drivers in 
night-time crashes were more likely to have the radio turned on than drivers in 
daytime crashes.  There was no time of day effect for control drivers. 
 
 
Table 8.15.  Percentages of cases and controls with radio or cassette or CD on.  Percentages 

are of known. 
 

 Percent of cases Percent of controls 
Overall 68 65 
   
BAC level   

<=.050 59 65 
>.050 88 100* 

   
Driver age   

under 25 76 82 
25 to 59 80 65 
60 and over 22 46 
   

Time of day   
day 50 66 
night 87 63 

 
 
None of the unadjusted or adjusted odds ratios for having the radio on were 
statistically significant (see Table 8.16). 
 
 
Table 8.16.  Unadjusted and adjusted odds ratios and confidence intervals for radio, cassette 

or CD on.  Highlighted odds ratios are statistically significant at the 95% level. 
 

 Odds ratio Confidence interval 
Unadjusted 1.1 0.6 - 2.1 
   
Adjusted for...   
BAC level 0.7 0.4 - 1.5 
Age 1.0 0.5 - 1.9 
Day/night 1.1 0.6 - 2.1 
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9. TRIP FACTORS 
 
 
9.1 REASON FOR THE TRIP 
 
Information about the reason for the trip was collected for cases and those controls 
who completed the follow-up interview.  The reasons were recorded within a number 
of categories and the relative risks of work-related and other trips compared.  Work-
related include travel to and from work and other travel associated with work.  Table 
9.1 shows the percentages of cases and controls for which the travel was work-
related.  Overall, 18% of crash trips and 42% of control trips were work-related.  
However, none of the crashed drivers with a BAC>.050 were on work-related trips, 
while more than a quarter of  crashed drivers with BAC<=.050 were on work-related 
trips.  Crashed drivers outside of the metropolitan area were more likely to be on 
work-related trips. 
 
 

Table 9.1.  Percentages of cases and controls for which the trip was work-related.  
Percentages are of known. 

 
 Percent of cases Percent of controls 
Overall 18 42 
   
BAC level   

<=.050 29 42 
>.050 0 100* 

   
Driver age   

under 25 8 37 
25 to 59 35 48 
60 and over 0 15 
   

Location   
metropolitan area 14 44 
rest of study area 26 40 

 
 
The unadjusted odds ratio for work-related trips was 0.3 and statistically less than 1.0.  
However, the odds ratio increased when adjusted for BAC level or age and was no 
longer significant when adjusted for both of these factors (see Table 9.2). 
 
 
9.2 UNFAMILIARITY WITH THE ROAD 
 
It is possible that unfamiliarity with the road may have played some role in single-
vehicle crashes.  Information about how many times the driver had driven that road 
was collected for cases and those controls who completed a follow-up interview.  
Unfamiliarity with the road was defined as having driven on that road fewer than four 
times. 
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Table 9.2.  Unadjusted and adjusted odds ratios and confidence intervals for work-related 
trip.  Highlighted odds ratios are statistically significant at the 95% level. 

 
 Odds ratio Confidence interval 
Unadjusted 0.3 0.2 - 0.5 
   
Adjusted for...   
BAC level 0.4 0.2 - 0.8 
Age 0.4 0.2 - 0.7 
Sex 0.3 0.2 - 0.5 
Location  0.3 0.2 - 0.5 
BAC and age 0.5 0.3 - 1.0 

 
 
Table 9.3 shows that 13% of cases and 15% of controls had driven on that road fewer 
than four times.  Unfamiliarity with the road did not seem to vary with BAC level, 
driver age or location.  However, unfamiliarity seemed to be more common in the rest 
of the study area than in the metropolitan area for both cases and controls. 
 
None of the unadjusted or adjusted odds ratios were statistically different from 1.0 
(see Table 9.4). 
 
 

Table 9.3.  Percentages of cases and controls for which the driver was unfamiliar with the 
road.  Percentages are of known. 

 
 Percent of cases Percent of controls 
Overall 13 15 
   
BAC level   

<=.050 15 14 
>.050 12 0* 

   
Driver age   

under 25 18 18 
25 to 59 11 13 
60 and over 8* 19 
   

Location   
metropolitan area 12 5 
rest of study area 15 21 

 
 
Table 9.4.  Unadjusted and adjusted odds ratios and confidence intervals for unfamiliarity 
with the road.  Highlighted odds ratios are statistically significant at the 95% level. 
 

 Odds ratio Confidence interval 
Unadjusted 0.9 0.4 - 1.7 
   
Adjusted for...   
BAC level 1.1 0.5 - 2.3 
Age 0.8 0.4 - 1.5 
Sex 0.8 0.4 - 1.7 
Metropolitan/rural 1.2 0.6 - 2.3 
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9.3 TRAVEL SPEED 
 
 
Unfortunately the resources of the Accident Investigation Section did not permit the 
detailed investigation and analysis necessary to reliably estimate the vehicle speed for 
each crash.  Some information regarding travel speed prior to impact was available 
for 55 crashes (48%).  Table 9.5 shows that the major sources of this information 
were Police reconstructions and witness reports.  In addition, an examination of the 
plans of the crash sites showed that sufficient detail appeared to be available for a 
later estimation of crash speed for about 25 additional crashes.  This was beyond the 
resources of the current study but is strongly recommended for future consideration. 
 
 

Table 9.5.  Source of pre-collision speed estimates for crashes. 
 

Source Number of crashes Percent of crashes 
Police reconstruction 18 16 
Witness 20 18 
Surviving driver 7 6 
Police or witness - source 
unspecified 

10 9 

No speed estimate available 59 52 
 
 
During the roadside interview, control drivers were asked to estimate their speed just 
before they saw the Police.  The speed estimates for cases and controls are 
summarised in Table 9.6.  The median speed estimate was significantly higher for 
cases than controls (95 versus 80, Mann-Whitney U test, p<.05). 
 
 

Table 9.6.  Speed estimates for cases and controls. 
 

Speed estimate (km/h) Percent of cases 
(n=55) 

Percent of controls 
(n=791) 

60 or less 18 34 
61-70 9 11 
71-80 11 15 
81-90 11 12 
91-100 22 20 
101-110 7 8 
111-120 9 <1 
over 120 13 <1 

 
 
There are two possible explanations for the greater median speed of cases than 
controls other than excessive speed being involved in the crashes: 
 
• greater availability of speed estimates for high speed crashes than low speed 

crashes, and 
• more crashes than controls occurring in areas where posted speed limits are higher. 
 
Table 9.7 shows that the first alternative explanation does not appear to be correct.  
Allowing for the small number of crashes, there does not seem to be any greater 
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availability of pre-collision speed estimates for crashes which are more likely to be 
high speed (those in areas with higher posted speed limits). 
 
 

Table 9.7.  Availability of pre-collision speed estimates according to posted speed limit. 
 

Speed limit (km/h) Number of crashes Percent of crashes with 
speed estimate available 

40 or 60 33 45 
70 11 45 
80 11 64 
90 2 100 
100 49 53 
110 6 0 
Total  49 

 
 
Table 9.8 casts doubt on the second alternative explanation.  The distribution across 
speed zones of crashes and controls appears to be similar.   
 
 

Table 9.8.  Percentages of crashes and controls according to posted speed limit. 
 

Speed limit (km/h) Percent of cases 
(n=112) 

Percent of controls 
(n=815) 

40 2 0 
60 28 24 
70 10 6 
80 10 10 
90 2 0 
100 44 56 
110 5 4 

 
 
The travel speed estimates were compared with the posted speed limits to assess the 
percentages of drivers were estimated to be travelling at above the speed limit.  These 
percentages are summarised in Table 9.9. 
 
As would be expected from the earlier Tables, the percentage of drivers in crashes 
who exceeded the speed limit was greater than the percentage of control drivers who 
did so.  This pattern was evident at each posted speed limit.  Both case and control 
drivers appeared more likely to exceed the speed limit in 60 km/h speed zones.   
 
Crashed drivers with BAC>.05 were about three times as likely to have exceeded the 
speed limit than crashed drivers with BAC<=.05.  Among crashed drivers, the 
involvement of exceeding the speed limit decreased with driver age but this pattern 
did not occur for control drivers.  For both case and control drivers, exceeding the 
speed limit seemed somewhat more common among probationary licence holders than 
full licence holders.  There was no interaction between driver age and posted speed 
limit which could account for the age-related findings. 
 
With the current sample size it is difficult to compare the effect of reason for the trip 
(work-related or not) on exceeding the speed limit.   
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Table 9.9.  Percentages of cases and controls for which the estimate of the travel speed was 
greater than the posted speed limit at that location.  There was insufficient data to calculate 

percentages for 90 km/h speed limits.  Percentages are of known. 
 

 Percent of cases Percent of controls 
Overall 46 12 
   
Posted speed limit (km/h)   

60 60 19 
70* 40 13 
80* 29 7 
100 42 10 
110 - 7 

   
BAC<=.050 27 12 
BAC>.050** 79 0 
   
Driver age   

under 25 65 13 
25 to 59 38 13 
60 and over* 13 9 
   

Licence type   
Unlicensed* 38 - 
Learner* 50 0 
Probationary 60 21 
Full 42 10 
   

   
Work-related* 29 12 
Nonwork-related 43 11 
*  percentages based on small numbers of cases and so may be unreliable 

    **  percentages based on small numbers of controls and so may be unreliable 
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10. ACTIVITIES IN THE PREVIOUS 24 HOURS 
 
 
Information was collected about the drivers’ activities in the previous 24 hours.  
Police obtained information about the activities of deceased drivers from relatives or 
friends.  Control drivers were asked these questions as part of the roadside interview.  
Times spent working, driving (including origin and destination), sleeping and eating 
were recorded (see questionnaires in Appendix 1). 
  
Distances travelled were estimated from maps as straight-line distances from the 
origin to the destination.  This would tend to underestimate the distances.  Where trips 
were reported by drivers as “just local”, a nominal distance of five kms was assumed. 
 
As Table 10.1 shows, precise estimates of time spent driving or distance driven could 
not be made for many cases and controls (particularly cases).  For this reason, time 
and distance was recoded into groups which approximately doubled the completeness 
of data.  Hours spent sleeping was easier to code and relatively more complete.   
 
Even after grouping, there were more missing data for cases than controls.  About 
40% of data regarding time and distance of driving were missing for cases.  
Comparisons were made of the characteristics of drivers with missing and nonmissing 
data to investigate whether the missing data were in any way biased.  The analyses 
showed that, for each of the activity variables, the drivers with missing and 
nonmissing data had similar profiles with respect to age, sex, BAC level and location 
(metropolitan/rural).  Therefore, while there is substantial missing data, the sample 
appears to be representative of the entire set of cases and controls in the study. 
 
 

Table 10.1.  Availability of information about activity in previous 24 hours. 
 

Variable Cases Controls 
 Number Percent Number Percent 
Hours spent driving 17 15 289 34 
(grouped) 
 

70 61 742 88 

Distance driven 37 32 601 71 
(grouped) 
 

67 59 714 84 

Hours spent sleeping 86 75 795 94 
(grouped) 86 75 795 94 

 
 
10.1 Hours spent driving 
 
As Table 10.2 shows, most drivers had driven for less than four hours in the previous 
24 hours.  There was no clear evidence of drivers in crashes having driven for longer 
in the previous 24 hours than control drivers.  Table 10.3 suggests that, among 
crashed drivers, those with BAC>.05 were somewhat less likely to have driven for 
more than seven hours than those with BAC<=.05. 
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Table 10.2.  Percentages of cases and controls according to hours spent driving in the 
previous 24.  Percentages are of known. 

 
Hours spent driving Percent of cases Percent of controls 
Less than four 93 90 
Four to seven 4 8 
More than seven 3 2 

 
 

Table 10.3.  Percentages of cases and controls according to hours spent driving in the 
previous 24 for each BAC level.  Percentages are of known. 

 
Hours spent driving BAC<=.05 BAC>.05 
 Cases Controls Cases Controls* 
Less than four 91 90 96 75 
Four to seven 5 8 4 0 
More than seven 5 2 0 25 

 *  small numbers 
 
 
Table 10.4 shows that male drivers in crashes had generally driven for a shorter 
number of hours than male control drivers.  Female control drivers had generally 
driven for a shorter time than male control drivers.  Drivers aged 60 and over 
generally drove fewer hours in the previous 24 hours than younger drivers (see Table 
10.5). 
 
Not surprisingly, drivers outside the metropolitan area were more likely to have 
driven for four hours or more than drivers in the metropolitan area (see Table 10.6).   
 
 

Table 10.4.  Percentages of cases and controls according to hours spent driving in the 
previous 24 for male and female drivers.  Percentages are of known. 

 
Hours spent driving Male Female 
 Cases Controls Cases* Controls 
Less than four 96 87 81 96 
Four to seven 4 10 6 3 
More than seven 0 3 13 1 

 *  small numbers 
 
 

Table 10.5.  Percentages of cases and controls according to hours spent driving in the 
previous 24 for each age group.  Percentages are of known. 

 
Hours spent driving Under 25 25 to 59 60 and over 
 Cases Controls  Cases Controls  Cases Controls
Less than four 96 88  88 90  100 92 
Four to seven 4 8  6 8  0 8 
More than seven 0 4  6 2  0 0 
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Table 10.6.  Percentages of cases and controls according to hours spent driving in the 
previous 24 in the metropolitan area and the rest of the study area. Percentages are of 

known. 
 

Hours spent driving Metropolitan area Rest of the study area 
 Cases Controls Cases Controls 
Less than four 95 95 90 87 
Four to seven 2 4 7 10 
More than seven 2 1 3 3 

 
 
Odds ratios were estimated to compare the risk of driving for four to seven hours and 
more than seven hours with the risk of driving for less than four hours.  None of the 
unadjusted or adjusted odds ratios were significant (see Table 10.7). 
 
 
Table 10.7.  Unadjusted and adjusted odds ratios and confidence intervals for driving four to 

seven hours or more than seven hours in the previous 24 hours.  The reference level is 
driving less than four hours.  Highlighted odds ratios are statistically significant at the 95% 

level. 
 

 Hours driving Odds ratio Confidence interval 
Unadjusted Four to seven 0.5 0.2 - 1.7 

 More than seven 1.2 0.3 - 5.3 
    
Adjusted for...    
BAC level Four to seven 0.6 0.2 - 2.3 

 More than seven 1.1 0.2 - 2.3 
    

Age Four to seven 0.5 0.2 - 1.7 
 More than seven 1.1 0.2 - 5.5 
    

Sex Four to seven 0.5 0.1 - 1.6 
 More than seven 1.1 0.3 - 3.8 
    

Metropolitan/rural Four to seven 0.6 0.2 - 2.1 
 More than seven 1.5 0.3 - 6.5 
    

BAC level and age Four to seven 0.6 0.1 - 2.4 
 More than seven 1.1 0.2 - 7.9 
    

BAC level and 
metropolitan/rural 

Four to seven 0.7 0.2 - 2.8 

 More than seven 1.4 0.2 - 8.5 
    

Age and sex Four to seven 0.5 0.1 - 1.6 
 More than seven 1.0 0.2 - 4.8 
    

Age and 
metropolitan/rural 

Four to seven 0.6 0.2 - 2.1 

 More than seven 1.4 0.3 - 6.5 
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10.2 Distance driven 
 
As Table 10.8 shows, most drivers had driven a relatively short distance in the 
previous 24 hours.  When the data were grouped to reduce the amount of missing 
data, only 18% of drivers in crashes and 26% of control drivers had driven more than 
100 km.   
 
 
Table 10.8.  Percentages of cases and controls according to distance driven in the previous 

24 hours (ungrouped data).  Percentages are of known. 
 

Distance driven (km) Percent of cases 
(n=37) 

Percent of controls 
(n=601) 

100 or less 86 73 
101-200 km 11 18 
201-300 0 6 
301-400 0 2 
401-500 0 1 
More than 500  3 1 

 
 
The pattern of results for distance travelled was similar to that for hours driven.  
Crashed drivers with BAC>.05 were less likely to have driven more than 100 km than 
crashed drivers with BAC<=.05 (see Table 10.9).  Drivers aged 60 and over were less 
likely to have driven more than 100 km in the previous 24 hours than younger drivers.  
Drivers outside of the metropolitan area were more likely to have driven more than 
100 km. 
 
 
Table 10.9.  Percentages of cases and controls for which the driver had driven more than 100 

km in the previous 24 hours.  Percentages are of known. 
 

 Percent of cases Percent of controls 
Overall 18 26 
   
BAC level   

<=.050 21 26 
>.050 14 33 

   
Driver sex   

Male 18 30 
Female 18 17 

   
Driver age   

under 25 19 26 
25 to 59 23 28 
60 and over 0 18 
   

Location   
metropolitan area 10 9 
rest of study area 32 37 
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Odds ratios were estimated to compare the risk of driving more than 100 km in the 
previous 24 hours with the risk of driving 100 km or less.  None of the unadjusted or 
adjusted odds ratios were significant (see Table 10.10). 
 
 
Table 10.10.  Unadjusted and adjusted odds ratios and confidence intervals for driving further 
than 100 kilometres in the previous 24 hours.  The reference level is driving 100 kilometres or 

less.  Highlighted odds ratios are statistically significant at the 95% level. 
 

 Odds ratio Confidence interval 
Unadjusted 0.6 0.3 - 1.2 
   
Adjusted for...   
BAC level 0.7 0.3 - 1.4 
Age 0.6 0.3 - 1.2 
Sex 0.6 0.3 - 1.1 
Metropolitan/rural 0.9 0.5 - 1.8 
BAC level and age 0.7 0.3 - 1.5 
BAC level and metropolitan/rural 0.9 0.4 - 2.0 
Age and sex 0.6 0.3 - 1.2 
Age and metropolitan/rural 0.9 0.5 - 1.9 

 
 
10.3 Hours of sleep 
 
The number of hours spent sleeping in the previous 24 was categorised and the 
analyses are presented below.  Overall, drivers in crashes were more likely to have 
had less than seven hours sleep than control drivers (36% versus 19%, see Table 
10.11).  Drivers in crashes were also more likely to have had more than 10 hours 
sleep, however. 
 
 

Table 10.11.  Percentages of cases and controls according to hours spent sleeping in the 
previous 24.  Percentages are of known. 

 
Hours spent sleeping Percent of cases Percent of controls 
Less than four 8 3 
Four to less than seven 27 16 
Seven to ten 47 75 
More than ten 19 7 

 
 
The results changed when BAC data were incorporated, however.  Table 10.12 shows 
that, among the cases, it was only the drivers with BAC>.05 which were more likely 
to have had less than seven hours sleep.  Thus the greater overall prevalence of lack 
of sleep in cases appears to be related to staying up drinking by some drivers. 
 
Male and female controls differed little in the amount of sleep reported in the 
previous 24 hours (see Table 10.13).  Control drivers aged under 25 were more likely 
than older controls to report sleeping more than ten hours in the previous 24 (see 
Table 10.14).   
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Table 10.12.  Percentages of cases and controls according to hours spent sleeping in the 
previous 24 for each BAC level. Percentages are of known. 

 
Variable BAC<=.05 BAC>.05 
 Cases Controls Cases Controls* 
Less than four 2 3 20 0 
Four to less than seven 19 16 40 75 
Seven to ten 51 75 37 25 
More than ten 28 7 3 0 

 *  small numbers 
 
 

Table 10.13.  Percentages of cases and controls according to hours spent sleeping in the 
previous 24 for male and female drivers. Percentages are of known. 

 
Hours spent sleeping Male Female 
 Cases Controls Cases* Controls 
Less than four 7 2 13 3 
Four to less than seven 29 18 19 10 
Seven to ten 49 73 38 78 
More than ten 16 6 31 9 

 *  small numbers 
 
 

Table 10.14.  Percentages of cases and controls according to hours spent sleeping in the 
previous 24 for each age group.  Percentages are of known. 

 
Hours spent sleeping Under 25 25 to 59 60 and over 
 Cases Controls  Cases Controls  Cases Controls
Less than four 3 3  15 3  0 2 
Four to less than 
seven 

38 15  24 16  0 12 

Seven to ten 32 67  49 77  82 76 
More than ten 27 16  12 4  18 10 

 
 
The amount of sleep in the previous 24 hours was similar for controls in the 
metropolitan area and in the rest of the study area (see Table 10.15).  Cases in the rest 
of the study area appeared somewhat more likely to have had less than four hours 
sleep or greater than 24 hours sleep, however. 
 
 

Table 10.15.  Percentages of cases and controls according to hours spent sleeping in the 
previous 24 according to metropolitan area or the rest of the study area. Percentages are of 

known. 
 

Hours of sleep Metropolitan area Rest of the study area 
 Cases Controls Cases Controls 
Less than four 6 4 12 2 
Four to less than seven 29 17 24 15 
Seven to ten 50 73 41 76 
More than ten 15 6 24 7 
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The unadjusted and adjusted odds ratios and confidence intervals for sleeping less 
than four hours, four to less than seven hours and greater than ten hours were 
calculated compared to the reference level of sleeping between seven and ten hours.  
Table 10.16 shows that adjustment for BAC removes the significant increase in risk 
associated with sleeping for less than four hours or four to less than seven hours.  
However, none of the adjustments removed the significant increase in risk of crashing 
associated with having slept more than ten hours in the previous 24. 
 
 
Table 10.16.  Unadjusted and adjusted odds ratios and confidence intervals for hours sleep in 
the previous 24 hours.  The reference level is seven to ten hours.  Highlighted odds ratios are 

statistically significant at the 95% level. 
 

 Hours sleep Odds ratio Confidence interval 
Unadjusted Less than four 5.2 2.1 - 13.0 

 Four to less than seven 2.7 1.6 - 4.7 
 More than ten 4.3 2.3 - 8.2 

    
Adjusted for...    
BAC level Less than four 1.7 0.4 - 7.6 
 Four to less than seven 1.5 0.7 - 3.1 

 More than ten 5.8 2.9 - 11.4 
    

Age Less than four 5.6 2.2 - 14.5 
 Four to less than seven 2.6 1.5 - 4.6 

 More than ten 3.2 1.6 - 6.3 
     

Sex Less than four 5.5 2.2 - 13.9 
 Four to less than seven 2.6 1.5 - 4.4 

 More than ten 4.5 2.4 - 8.7 
    

Metropolitan/rural Less than four 4.8 1.9 - 12.2 
 Four to less than seven 2.6 1.5 - 4.6 

 More than ten 4.5 2.3 - 8.7 
    

BAC level and age Less than four 1.9 0.4 - 8.1 
 Four to less than seven 1.5 0.7 - 3.1 

 More than ten 4.4 2.1 - 8.9 
    

BAC level and 
metropolitan/rural 

Less than four 1.6 0.4 - 6.8 

 Four to less than seven 1.4 0.7 - 3.0 
 More than ten 6.0 3.0 - 12.1 
    

Age and sex Less than four 5.8 2.2 - 15.2 
 Four to less than seven 2.5 1.4 - 4.4 

 More than ten 3.4 1.8 - 6.7 
    

Age and 
metropolitan/rural 

Less than four 5.2 2.0 - 13.6 

 Four to less than seven 2.5 1.4 - 4.4 
 More than ten 3.3 1.7 - 6.5 
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11. SITE FACTORS 
 
 
Analyses were undertaken relating to the 127 crash sites and 100 control sites.  Thus 
the ratio of controls to cases is much lower for the site factors than the driver and 
vehicle factors, leading to less ability to detect the effects of site factors. 
 
This chapter begins with a discussion of the analysis procedures used.  The reader 
may proceed directly to the presentation of results in Section 11.2, if the analysis 
procedures are not of interest. 
 
 
11.1 ANALYSIS PROCEDURES 
 
11.1.1 Effects of stratification of the control sample 
 
As described in Section 2.4.1, the number of control sites in each of the Melbourne 
metropolitan area, rural roads and rural towns was based on the proportion of single 
vehicle fatal crashes occurring in the three areas in 1994.  However, the actual sample 
of crashes in the study had 60% of the crashes in the metropolitan area, rather than the 
40% expected.  This meant that the resulting odds of having a crash in the 
metropolitan area were greater than one, rather than one as the design aimed to 
ensure.  As a consequence, the odds ratios for factors which were more common in 
the metropolitan area were also inflated. 
 
While conducting separate analyses for metropolitan and rural areas (i.e. rest of study 
area), would have avoided this problem, this would have led to reduced statistical 
power when insufficient power was already a problem.  Therefore, it was decided to 
use a logistic regression approach to the analysis, adjusting for the metropolitan-rural 
differences.  This allowed the full data set to be utilised in analyses and statistical 
power to be maintained. 
 
The odds ratios and probability values for site factors are summarised in Table 11.1.  
Odds ratios with probability values less than 0.05 were considered statistically 
significant and are presented in bold text.   
 
The unadjusted odds ratio for having a crash in the metropolitan area was 2.33, but 
this figure is an artefact of the study design, as discussed above.  The odds ratios 
adjusted for the spurious metro-rural effect are presented in the second column.  The 
adjustment for the metropolitan-rural factor reduced the estimate of the increased risk 
of crashing associated with a number of factors:  divided roads, more than one lane, 
the presence of a kerb and where there was a sealed shoulder. 
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Table 11.1.  Summary of odds ratios with probability values in brackets - all road types. 
 

 Unadjusted Adjusted for 
  Metro-rural Divided Metro-rural & 

divided 
Metropolitan area 2.33 

(0.002) 
 

 2.00 
(0.014) 

 

Divided 2.59 
(0.004) 

 

2.17 
(0.025) 

  

Road class 
compared with 
freeway 

    

Highway 1.15 
(0.788) 

1.10 
(0.859) 

  

Major road 0.30 
(0.021) 

0.32 
(0.030) 

  

Minor road 0.68 
(0.479) 

0.68 
(0.476) 

  

Intersection 1.26 
(0.508) 

 

0.98 
(0.955) 

1.31 
(0.448) 

1.06 
(0.864) 

Curve 2.30 
(0.013) 

 

2.41 
(0.011) 

2.60 
(0.006) 

2.66 
(0.006) 

Side drain 0.22 
(<0.001) 

 

0.20 
(<0.001) 

0.23 
(<0.001) 

0.21* 
(<0.001) 

>=100 km/h 0.58 
(0.068) 

 

0.89 
(0.737) 

0.63 
(0.102) 

0.89** 
(0.739) 

Kerb  1.92 
(0.022) 

 

1.25 
(0.525) 

1.65 
(0.091) 

1.15** 
(0.691) 

Traffic control 0.38 
(0.008) 

 

0.34 
(0.004) 

0.39 
(0.011) 

0.36 
(0.006) 

>1 lane 3.06 
(<0.001) 

 

2.57 
(0.003) 

2.60* 
(0.025) 

2.30* 
(0.057) 

Gravel 0.95 
(0.934) 

 

1.00 
(0.996) 

1.01 
(0.984) 

1.04 
(0.956) 

Unclean 0.92 
(0.887) 

 

0.83 
(0.750) 

1.03 
(0.956) 

0.93 
(0.903) 

Shoulder present 1.22 
(0.513) 

 

2.27 
(0.025) 

1.37 
(0.329) 

2.30 
(0.025) 

Sealed shoulder 2.03 
(0.050) 

1.57 
(0.232) 

1.35 
(0.447) 

1.11 
(0.797) 

* divided no longer significant after incorporation of this variable 
** metro-rural no longer significant after incorporation of this variable 
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11.1.2 Adjustment for traffic volume 
 
The data in Table 11.1 show that the odds of crashing are higher on divided roads, 
when there is a shoulder present (adjusted for metropolitan-rural) and when there is a 
sealed shoulder (unadjusted).  These findings are unexpected in the light of the results 
of previous studies which have shown a reduced risk associated with the presence of 
divided roads and sealed shoulders (Ogden, 1992).  In general, the data in the table 
show that the odds of crashing are higher when factors related to greater traffic 
volume are present, including divided roads and more than one lane in the direction of 
travel.  This is consistent with many models of the risk of single vehicle crashes 
which include traffic volume as a factor. 
 
To assess whether the pattern of odds ratios after adjustment for the metropolitan-
rural factor were affected by higher traffic volumes at crash than control sites, traffic 
volume was entered into the model as a continuous covariate.  Traffic volumes were 
available for most of the sites which were on freeways and highways (63 crash and 30 
control sites).  The variable gravel was not included in freeway and highway analysis 
because there were no gravel roads in this sample. 
 
Table 11.2 summarises the odds ratios for the analyses of highways and freeways 
only.  Unadjusted odds ratios were computed for this sample of sites to provide a 
baseline for assessing the effects of correcting for traffic volume.   
 
The odds ratio for traffic volume was significantly greater than one, even though the 
increase was small.  The odds ratio of 1.03 can be interpreted as showing that the risk 
of occurrence of a single vehicle crash at a site increases by 3% with every extra 1000 
vehicles per day. 
 
The inflation in the crash risk in metropolitan areas compared to the rest of the study 
area appears to be larger for the freeways and highways than for the entire data set.  
Interestingly, the metropolitan-rural factor becomes nonsignificant when traffic 
volume is added to the model.  This suggests that there is a strong relationship 
between metropolitan-rural and traffic volume which may be contributing to the 
increased risk in the metropolitan area.  The mean traffic volume for metropolitan 
sites was 40,000 vehicles per day compared to a mean of 6,700 vehicles per day in the 
rest of the study area. 
 
There is also a strong relationship between divided roads and traffic volume (r=.58).  
The unadjusted odds ratio for divided roads was not significant, but after adjusting for 
traffic volume, the odds ratio for divided roads became significant while that for 
traffic volume was no longer significant.   
 
Given the relationship between divided roads and traffic volume, it was decided to 
undertake analyses with divided road as the proxy measure for traffic volume (see 
Table 11.1).  While it is only a proxy measure, it was available for all sites and 
therefore the analysis can utilise the entire data set.  In comparing the analyses 
adjusted for divided road with those adjusted for traffic volume, it appeared that the 
adjustment for divided road was ineffective for the whole data set because very few of 
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the minor and major roads were divided and so the adjustment had little effect for 
these types of sites. 
 
 

Table 11.2.  Summary of odds ratios with probability values in brackets - freeways and 
highways only. 

 
Variable Unadjusted Adjusted for 
  Traffic volume Traffic volume 

& metro-rural 
Traffic volume 1.03 

(0.031) 
 

  

Metropolitan area 2.87 
(0.020) 

 

0.79* 
(0.756) 

 

Divided 1.80 
(0.189) 

 

2.17* 
(0.025) 

1.32 
(0.639) 

Intersection 0.87 
(0.788) 

 

0.60 
(0.391) 

0.61 
(0.417) 

Curve 2.40 
(0.149) 

 

2.45 
(0.191) 

2.47 
(0.189) 

Side drain 0.11 
(<0.001) 

 

0.06 
(<0.001) 

0.05 
(<0.001) 

>=100 km/h 0.26 
(0.007) 

 

0.89* 
(0.737) 

0.34 
(0.108) 

Kerb  3.33 
(0.020) 

 

1.64* 
(0.456) 

1.78 
(0.396) 

Traffic control 0.32 
(0.036) 

 

0.23 
(0.023) 

0.23 
(0.024) 

>1 lane 1.74 
(0.219) 

 

1.01* 
(0.991) 

1.00 
(0.995) 

Unclean 0.44 
(0.566) 

 

0.31 
(0.750) 

0.32 
(0.436) 

Shoulder present 0.53 
(0.304) 

 

0.97 
(0.967) 

0.88 
(0.864) 

Sealed shoulder 1.00 
(1.000) 

0.53 
(0.281) 

0.50 
(0.250) 

* volume no longer significant after adding this variable 
 
 
11.2 RESULTS 
 
The percentages of case and control sites where each of the variables were present are 
presented in Table 11.3.   
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Table 11.3.  Percentages of case and control sites where the variable was present.  
Percentages are of known. 

 
Variable Metropolitan area Rest of study area Total 
 Cases Controls Cases Controls Cases Controls 
Divided 41 28 22 8 33 16 
Road class       

Freeway 9 10 14 5 11 7 
Highway 49 21 31 25 42 23 
Major road 24 33 22 57 23 48 
Minor road 17 36 33 13 24 22 

Intersection 29 26 8 12 21 17 
Curved 27 18 36 15 30 16 
Side drain 47 85 41 72 45 77 
>=100 km/h 24 32 86 80 48 62 
Kerb present 68 59 8 10 44 29 
Traffic 
control 

17 26 4 26 12 26 

> 1 lane 55 36 31 12 46 21 
Gravel 3 8 8 3 5 5 
Unclean 3 15 10 0 6 6 
Shoulder 
present 

63 46 98 90 77 73 

Sealed 
shoulder*  

49 28 20 18 34 21 

* if shoulder present 
 
 
11.2.1 Road class 
 
The risks of crashing on particular road classes were compared to the risk of crashing 
on a freeway.  The relative risk was significantly lower for major roads but no 
significant differences were found for highways or minor roads.  The same results 
were found when adjusted for metropolitan-rural and when freeways and highways 
were combined to provide a more stable reference group. 
 
11.2.2 Road geometry and other features 
 
Having more than one lane in the direction of travel was associated with a 
significantly increased crash risk for the adjusted and unadjusted analyses of all the 
sites.  The increase was not significant (and the actual odds ratios were smaller) for 
the analyses of freeways and highways only.  Adjusting for traffic volume removed 
any increased risk, suggesting that the correlation between having more than one lane 
and traffic volume (r=.57) may have underpinned some of the findings of increased 
risk with more than one lane. 
 
The presence of curves led to an increased risk of crashing in every analysis 
conducted.  The odds ratio varied from 2.30 (unadjusted all sites and unadjusted 
freeways and highways only) to 2.66 (all sites adjusted for metropolitan-rural and 
divided). 
 
The unadjusted odds ratios showed some evidence of lower risks for sites zoned 100 
km/h and above than for sites with lower speed limits (0.58, p<.07, all sites; 0.26, 
p<.01 freeways and highways).  However, none of the adjusted odds ratios for speed 
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zone were significant, suggesting that the effect may have resulted from a 
contamination by other related variables (e.g. more 100 km/h and above sites in rural 
areas where risk was lower). 
 
The analyses showed the risk of crashing to be less where side drains and traffic 
controls were present.  It was expected that if side drains had any effect, it would be 
to increase crash risk.  The reduced crash risk may have resulted from differences in 
criteria applied by the Police (for the crash sites) and the researchers (for the control 
sites).  Perhaps the researchers were more likely to code side drains as present than 
the Police.  Similarly, the control site was possibly less well-defined than the crash 
site, and thus larger.  A larger site is more likely to contain a traffic control.  This 
might have also led to the researchers more commonly coding sites as intersections 
than the Police.  While an increased crash risk for intersections was not found in any 
of the analyses, it may have perhaps been masked by a bias to coding control sites as 
intersections. 
 
The presence of kerbs was associated with increased crash risk in the unadjusted 
analyses for the whole data set and for freeways and highways only.  The increased 
risk disappeared when the data were adjusted for metropolitan-rural or traffic volume.  
That volume is no longer significant when kerb is added to the model suggests that 
kerbs are strongly correlated with traffic volume and that, therefore, the increased 
crash risks found in the unadjusted analyses were likely to reflect the increase in risk 
with increased volume, rather than an effect of kerbs per se.  
 
There were too few cases and controls where there was a gravel (5% cases, 5% 
controls) or unclean surface (6% cases, 6% controls) to show an effect of these 
factors. 
 
11.2.3 Shoulders and shoulder sealing 
 
Whether or not there was a shoulder and, if there was a shoulder, whether it was 
sealed, was recorded for all sites.  Table 11.3 shows that shoulders seemed more 
likely to be present and to be sealed for case than control sites.  The difference 
appears to be somewhat greater for metropolitan sites than those in the rest of the 
study area, however. 
 
The analyses of all sites showed that the presence of a shoulder was associated with 
increased crash risk when adjusted for metropolitan-rural.  This is congruent with the 
data in Table 11.1.   
 
None of the analyses of the freeway and highway sites showed significant effects of 
the presence of a shoulder on crash risk.  The odds ratios became even more 
nonsignificant when adjusted for traffic volume.  This suggests that the increased 
crash risk found for all crash sites may reflect higher volumes at sites with shoulders.  
 
The analyses of the effects of sealed shoulders compared the crash risks of sealed 
shoulders and not applicable (no shoulder) with unsealed shoulders.  Sealed shoulders 
were associated with an increased crash risk in the unadjusted analysis of all sites.  
However, adjustment for metropolitan-rural or for divided road removed this effect.  
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Adjustment for both metropolitan-rural and divided road resulted in “not applicable” 
(there was no shoulder) having a significantly lower crash risk than unsealed 
shoulders.  This is another manifestation of the increased crash risk of the presence of 
shoulders before adjustment for traffic volume. 
 
The presence of a sealed shoulder did not affect crash risk significantly in any of the 
analyses for freeways and highways only.   
 
11.2.4 Analyses of trees and poles 
 
Crashes involving trees were the most common kind of single vehicle crash in the 
current study and in Victoria in 1995 (VicRoads, 1996).  The severity of these crashes 
is demonstrated by the larger representation of crashes involving trees in both fatal 
data sets (45% in Victoria 1995, 49% in the current study) compared to serious injury 
crashes (30%).  Poles are the second most common kind of single vehicle crash, 
comprising 25% of crashes in the current study and 13% of fatal single vehicle 
crashes in Victoria in 1995.  Good, Fox and Joubert (1987) reported that the distance 
of the pole from the kerb line was the strongest determinant of the relative risk of 
crashing into poles.  The risk rose sharply when the distance was less than 3m.  Given 
the importance of trees and poles in single vehicle crashes, an attempt was made to 
assess the relative risks related to the presence of these objects and their distance from 
the roadway. 
 
Two variables were developed which related to the presence or absence of trees or 
poles (whether or not they were impacted).  Other variables described whether the 
tree or pole was within 3m or within 6m of the edge of the roadway compared to 
when it was further away.  For these variables, the data were coded as not applicable 
for crashes in which there was not an impact with a tree or pole. 
 
The distances to the trees and poles which vehicles impacted were measured.  For 
trees or poles on the same side of the road as the vehicle was travelling (hereafter 
referred to as on the left), the distance from the edgeline of the road to the tree or pole 
was measured (perpendicular to the road).  For trees or poles on the opposite side of 
the road (hereafter referred to as on the right), the distance from the centreline of the 
road to the tree or pole was measured (perpendicular to the road) and also the distance 
from the right edgeline to the tree or pole.  For trees and poles in central medians, the 
distance measured was from the edge of the rightmost travel lane to the tree or pole. 
 
The analysis procedures undertaken for the tree and pole variables were similar to 
those for the other site variables.  For the entire data set, an unadjusted analysis was 
conducted, followed by adjustments for metropolitan-rural and/or divided roads.  For 
freeways and highways, an unadjusted analysis was done, followed by adjustment for 
traffic volume and traffic volume and metropolitan-rural.    
 
None of the analyses showed an increased risk of crashing when there was a tree or 
pole present or when there was a tree or pole within 3m or 6m of the roadway.  For a 
number of analyses of the entire data set, there was a significantly increased risk 
associated with there not being a tree or pole impacted.  The results are presented in 
Appendix 6. 
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The analyses of the relative risks associated with trees and poles were conservative 
for three reasons.   
 
The most important reason why the analyses were conservative was that the 
measurements of the distances were not comparable for crashes and controls.  For 
crashes, the distance from the edgeline to the impacted object was measured.  At 
control sites, there were often a number of trees and poles and it was unclear which 
distance should be measured.  However, since the distance to the closest tree or pole 
was more likely to be recorded than the distances to further objects, this distance was 
chosen.  Since the object impacted in a crash was not always the closest object, the 
procedure chosen for controls systematically overestimated the number of objects at 
control sites (since only impacted objects were measured at crash sites) and 
underestimated the distances to the objects.  Thus the relative risks of crashing into an 
object and of crashing into an object within a given distance from the roadway were 
systematically underestimated. 
 
Second, the distance to the object was not reported for between one-quarter and one-
half of the objects.  To minimise the extent of missing data, the following procedure 
was adopted.  If it was reported that a tree or pole was present but no distance was 
given, it was assumed that the object was not close to the roadway.  For the variables 
describing the distance to the object, the distance was coded as greater than the cut-
off distance. 
 
Third, the only crashes for which the distance to the impacted object could be 
available were those with impacts with trees and poles and the only controls where 
the distance was available were those where trees and poles were present.  This is 
only a subset of the whole sample and so the statistical power of the analyses was 
low.   
 
While the case-control analyses were unable to measure the increased risks related to 
trees and poles near the roadway, the findings from the examination of cases were 
clear:  almost 75% of crashes involved an impact with a tree or pole and in 31% of all 
crashes the tree or pole was located within the desirable clear zone outlined in 
VicRoads policy (Road Design Note 3-1a, March 1995). 
 
 
11.3 CONCLUSIONS ON THE ROLES OF SITE FACTORS 
 
The analyses of the site variables were complicated by a number of spurious 
relationships and the interrelationships of the site variables. 
 
In addition, the data set included only 127 crash sites and 100 control sites which 
meant that an effect would have to be large before it could be detected.  Taking into 
consideration the problems of insufficient statistical power, the following conclusions 
can be drawn. 
 
The relative risk for single vehicle crashes appears to increase with: 
 



 

 
ESTIMATION OF RISK FACTORS FOR FATAL SINGLE VEHICLE CRASHES 71 

• traffic volume 
• curves 
 
The reductions in risk observed with the presence of side drains and traffic controls 
are likely to have resulted from biases in data collection procedures. 
 
Trees and poles were present in about three-quarters of the crashes.  However, the 
difficulties in identification of control objects prevented the relative risks for trees and 
poles from being calculated. 
 
While the inability of this study to identify road factors which contribute strongly to 
the risk of occurrence of fatal single vehicle crashes is somewhat disappointing, it is 
not unprecedented.  In study of crash data for divided, multiple lane, rural highways 
in Texas, Adamo and Wray (1992) found that 
 

the variables that had the highest probability of affecting SVROR accidents 
were:  clear days, roads with no defects, dry roads, straight roads, roads with 
no slope, and during daylight hours.... 
 
In fact, it became apparent that the accident data, although not random, was 
randomly generated and the generator was something that could be neither 
controlled nor predicted:  the driver of the vehicle....Thus it is concluded that 
other factors, such as driver actions or behavior, actually precipitate the 
SVROR accident.  (pp. 25-27). 

 
Armour and Cinquegrana (1992) came to a similar conclusion from their comparison 
of crash and control sites:  “the analysis suggests that road design factors are not the 
major determinants of where and when single vehicle rural accidents occur” (p.88).  
Their comparison of crash sites with the road network as a whole (increasing the 
sample size) showed that “unsealed shoulders, wide unsealed shoulders and narrow 
lanes were all over-represented at accident sites” (p.88). 
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ESTIMATION OF RISK FACTORS FOR FATAL SINGLE VEHICLE CRASHES 73 

12. SUMMARY OF CASE-CONTROL COMPARISONS 
 
 
Case-control comparisons were conducted for cars and light commercial vehicles.  In 
this study, the controls were not involved in a crash, so the relative risks relate to both 
crash involvement and crash severity, rather than to crash involvement alone. 
 
Some factors were found to have a direct and consistent effect on crash risk.  For 
some other factors, the size (and sometimes direction) of the effect on risk differed 
according to the age of the driver or the presence of alcohol.  
 
 
12.1 DRIVER AGE AND EXPERIENCE 
 
Drivers aged under 25 and those aged 60 and over were at higher risk of being 
involved in a fatal single vehicle crash than drivers aged 25 to 59.  Among these 
groups the risks were greatest for drivers aged under 21 and 70 and over. 
 
Compared with full licence holders, learner permit and probationary licence holders 
were at higher risk.  Having driven for less than three years and having driven the 
current vehicle for less than 10,000 km were also associated with increased risk of 
being involved in a fatal single vehicle crash. 
 
Among drivers with at least five years experience, those who had been involved in a 
previous crash in the last five years were at greater risk of crashing. 
 
 
12.2 ALCOHOL AND CANNABIS 
 
Alcohol was present in many crashes and was associated with significantly increased 
crash risk.  The lack of control drivers with high BAC levels prevented estimation of 
relative risk for BAC>.15. 
 
Alcohol or cannabis was present in some cases and some controls.  Among the cases 
(but not the controls), cannabis was most commonly present at high levels of alcohol.  
This meant that statistical tests of the effects of the interaction of the two drugs could 
not be performed. 
 
Differences in data collection methods for cases and controls may have inflated the 
risk estimate for cannabis.  The analysis showed that the presence of cannabis 
increased the risk of crashing when BAC<=.05 (despite the small number of cases 
with cannabis and BAC<=.05).  When all BAC data was combined, the presence of 
cannabis was associated with an increased risk of crashing but it is unclear the extent 
to which this resulted from an effect of cannabis alone or from an interaction with 
alcohol. 
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12.3 PASSENGERS 
 
Among the drivers who had passengers, having only male passengers rather than 
female or male and female passengers was associated with higher crash risk.  Having 
passengers aged 15-24 was also identified as a risk factor. 
 
 
12.4 VEHICLE-RELATED FACTORS 
 
Not wearing a seatbelt was associated with significantly increased risk, as was driving 
a vehicle manufactured before 1978.  Driving someone else’s car (not the employer’s) 
was also associated with increased crash risk. 
 
A number of other factors which were found to increase crash risk are identified in the 
body of the report.  Interpretation of these findings may be clouded by extensive 
missing data for cases or other complications. 
 
 
12.5 TRIP FACTORS AND ACTIVITIES IN THE PREVIOUS 24 HOURS 
 
Unfamiliarity with the road and reason for the trip did not affect crash risk after 
adjusting for potentially confounding variables.   
 
Assessment of the crash risk related to excessive speed was restricted by the 
unavailability of speed data for more than half of the crashes.  It is recommended that 
a future project involve estimation of pre-collision speeds from the scale plans 
available for most of the crashes followed by a reanalysis of the speed data. 
 
The available data shows higher median speeds for crash than control vehicles.  
Factors associated with higher speed in crashes were drivers aged under 25 and 
BAC>.050.  
 
Drivers who had slept for more than ten hours in the previous 24 hours were found to 
be at higher risk of being involved in a fatal single vehicle crash.  It is difficult to 
explain this finding. 
 
 
12.6 SITE FACTORS 
 
The analyses of the site variables were complicated by a number of spurious 
relationships and the interrelationships of the site variables.  In addition, the data set 
included only 127 crash sites and 100 control sites which meant that an effect would 
have to be large before it could be detected.  Taking into consideration the problems 
of insufficient statistical power, the following conclusions can be drawn. 
 
The relative risk for single vehicle crashes appears to increase with traffic volume and 
the presence of curves. 
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The reductions in risk observed with the presence of side drains and traffic controls 
are likely to have resulted from biases in data collection procedures. 
 
Trees and poles were present in about three-quarters of the crashes.  However, the 
difficulties in identification of control objects prevented the relative risks for trees and 
poles from being calculated. 
 
While the inability of this study to identify road factors which contribute strongly to 
the risk of occurrence of fatal single vehicle crashes is somewhat disappointing, it is 
similar to that in earlier studies, namely for such crashes human factors are more 
important. 
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13. DISCUSSION AND CONCLUSIONS 
 
 
The aims of the Case-control study of fatal single-vehicle crashes study were to: 
 
1. investigate fatal single vehicle crashes to determine the circumstances and 

factors contributing to them 
2. estimate the over-involvement (relative risk) of these factors 
3. identify improvements in procedures for the investigation of road deaths and 

life threatening injuries 
4. provide information from which countermeasures can be developed to the 

agencies responsible for road safety in Victoria 
 
Aim 2, the relative risk of the factors contributing to these crashes is discussed in this 
Chapter.  Aims 1 and 3 are addressed in the companion report, Characteristics of fatal 
single vehicle crashes. 
 
 
13.1 RISK FACTORS IDENTIFIED 
 
As noted in Section 1.2, in this case-control study, the controls were not involved in a 
crash, so the relative risks (as estimated by the odds ratios) apply to the combination 
of being involved in a crash and the crash being fatal.  Thus the relative risks relate to 
both crash involvement and crash severity, rather than to crash involvement alone. 
 
The risk factors identified are summarised in Chapter 12.  The most important risk 
factors, in terms of magnitude of the odds ratio and fraction of the crashes involved 
were:   
 
• alcohol and cannabis 
• younger drivers, and  
• older drivers. 
 
13.1.1 Alcohol 
 
Blood alcohol concentrations of above .05 were present in 37% of crashes.  In 27% of 
crashes, the BAC was .15 or above.  Less than 1% of control drivers had BAC>.05 
and none were >.15.  The odds of crashing were 120 times greater with BAC>.05 than 
with BAC<.05.   
 
Alcohol use was associated with cannabis use (at high BAC levels), being aged under 
60 and being male.  However, adjustment for these factors only reduced the odds ratio 
to 96. 
 
Alcohol was also associated with other risk factors.  Drivers with BAC>.05 were 
more likely to be unlicensed, to have had a crash in the previous five years, to have 
passengers and to not wear seat belts. 
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The nature and existence of an interaction between the presence of cannabis and BAC 
level could not be addressed with the current data because there were no controls with 
both BAC>.05 and cannabis present.  The need to investigate this interaction has been 
identified by the Victorian Parliamentary Road Safety Committee Report into Drugs 
(Other than Alcohol) in Driving who recommend further research in this area. 
 
13.1.2 Cannabis 
 
Cannabis was present in 19% of crashed drivers in this study, compared with 1% of 
control drivers.  The odds of crashing with cannabis present were estimated as 38 
times greater than that with cannabis absent.   
 
Cannabis use in crashed drivers was most common at high BAC levels - two-thirds of 
those drivers who had cannabis present had BACs of .15 or above.  Drivers aged 25 to 
59 were somewhat more likely to have cannabis present than drivers aged under 25.  
 
As noted in Section 7.4, there were differences in the methods of collecting 
information about cannabis for cases and controls.  For controls, the only feasible 
method of collection of information about use of illicit drugs was self-report.  Drivers 
were asked whether they had used marijuana in the previous 12 hours.  It is possible 
that some drivers in the control group deliberately under-reported their use of 
marijuana.  For cases, cannabis was coded as present if the toxicology report stated 
that the metabolite was found in blood or urine.  This could result in cannabis being 
coded as present which may have been taken more than 12 hours before the crash.  
Both factors could contribute to an overestimation of the odds ratio for cannabis. 
 
The analysis showed that the presence of cannabis increased the risk of crashing when 
BAC<=.05.  When all BAC data was combined, the presence of cannabis was 
associated with an increased risk of crashing but it is unclear the extent to which this 
resulted from an effect of cannabis alone or from an interaction with alcohol. 
 
13.1.2.1 Comparison with recent studies 
 
The increased risk of crashing associated with use of cannabis found in this study 
conflicts with some other studies.  Terhune et al (1992, cited by Drummer, 1994) 
found that the responsibility rate for drivers with carboxy-THC (the same metabolite 
as was tested in this study) in blood decreased compared to a drug-free group.  An 
examination of alcohol and other drugs in deceased drivers from New South Wales, 
Victoria and Western Australia reported by Drummer (1994) showed of a relative risk 
of 0.6 (not significantly different from 1.0) for drivers with cannabis present 
compared with drug-free drivers.  Drummer concluded: 
 

The cannabis-only group had a culpability ratio smaller than the control drug-
free group (all accidents and multiple vehicle accidents).  The culpability ratio 
in cannabis cases with alcohol were also no higher than cases only involving 
alcohol.  These data suggest that casual cannabis use may not increase the risk 
of an accident by itself or when combined with alcohol. (p.7) 
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For single vehicle crashes, Drummer was unable to demonstrate any increases in 
relative risk for alcohol or cannabis.  Responsibility analysis has difficulty in 
detecting increases in risk in single vehicle crashes because the drug-free 
responsibility rate (the baseline value) is very high. 
 
Given the difficulties in the cannabis measure for controls in this study and in the 
responsibility analysis for single vehicle crashes, it may be more useful to compare 
the prevalence of alcohol and cannabis in the two studies, rather than comparing the 
relative risks.  Table 13.1 shows that the prevalence of cannabis only was similar for 
multi-vehicle and single vehicle crashes in Drummer’s study.  Alcohol and cannabis 
together were more common in single vehicle than multi-vehicle crashes in 
Drummer’s study and even more common in the current study.  
  
 

Table 13.1. Percentages of drivers with alcohol present and cannabis.  From Drummer 
(1994) Tables 11 and 12. 

 
 Drummer (1994) Current study  
 MV drivers SV drivers Cases Controls 
Alcohol only 14 40 24 <1 
Cannabis only 5 3 3 1 
Alcohol and 
cannabis 

3 9 16 0 

 
 
Concern has been expressed in recent years that drink driving enforcement may be 
encouraging the use of cannabis instead of alcohol by drivers who wish to avoid 
detection.  The data for the controls shows that about 1% of driving occurs when 
cannabis has been used in the previous 12 hours (and so is likely to have a 
behavioural effect).  Within this very small sample (n=5), all drivers had no 
detectable alcohol.  For those who crashed, however, alcohol and cannabis were 
commonly both present. 
 
13.1.3 Younger drivers 
 
Drivers aged under 25 comprised 41% of those in crashes and only 15% of control 
drivers.  Compared with drivers aged 25 to 59, the odds of the younger group crashing 
were 4.3 times greater.  The odds of crashing for drivers aged under 21 were even 
higher.   
 
Part of this age effect is related to the risk-taking factors of use of alcohol and 
cannabis.  Yet after adjustment, the under 25s still have a statistically significant odds 
ratio of 3.3.   
 
The data suggest that under 25s do more night driving.  These drivers comprised 25% 
of night-time controls but only 12% of daytime controls.  The ratio of night to day 
young driver crashes was similar (54% night time to 26% daytime), suggesting that 
while night-time driving was more common for younger drivers, it was no more 
dangerous for them than for the other drivers. 
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That the age effect may be due to inexperience is supported by the significantly 
elevated odds ratios for learner drivers (20.4) and probationary drivers (6.6), and 
drivers who have driven less than three years (6.5). 
 
These odds ratios seem to be higher than for young drivers in multi-vehicle crashes.  
Macdonald, Bowland and Hancock (1994) concluded from analyses of Australian and 
US mass crash databases that there was relatively higher involvement in single 
vehicle than multi-vehicle crashes. 
 
13.1.4 Older drivers 
 
Drivers aged over 60 comprised 13% of those in crashes and 12% of those in controls.  
This unadjusted odds ratio is not significant, although that for drivers aged 70 and 
over is significant. 
 
Whether drivers aged 60 and over are at greater risk depends on the interpretation of 
the adjusted and unadjusted odds ratios.  This group of drivers are not operating at 
higher risk overall, but once the lower prevalence of other risk factors in this group 
(e.g. alcohol, cannabis, inexperience) is considered, then they are at higher risk.   
 
The Coroners’ briefs showed that natural disease (particularly heart disease) was the 
cause of death, not injuries sustained in the crash, in at least 60% of the crashed 
drivers aged 60 and over.   
 
Prescription drugs were more commonly taken by members of this age group (27% of 
cases, 47% of controls) than younger drivers but none of the unadjusted or adjusted 
odds ratios for prescription drugs were significant. 
 
 
The sections which follow describe the set of risk factors which were identified that 
act to increase the severity of a single vehicle crash, rather than contribute to 
causation.   
 
13.1.5 Not wearing a seat belt 
 
The odds of being involved in a fatal single vehicle crash were almost 15 times 
greater for drivers who were not wearing a seat belt.  While there was a strong 
association with BAC level and country driving, even after adjusting for these factors 
the odds of being involved in a fatal single vehicle crash were more than seven times 
greater for drivers not wearing seat belts.  Adjustment for other driver factors such as 
age and sex had little effect on the results.  Therefore it is likely that much of the 
effect of seat belts is on the severity of the crash, rather than non-wearing being a 
proxy for some other variable related to crash involvement. 
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13.1.6 Older vehicles 
 
Vehicles manufactured before 1978 comprised 21% of crashed vehicles and 9% of 
control vehicles.  Thus the odds of being involved in a fatal single vehicle crash were 
2.5 times greater for a driver of a pre-1978 vehicle than a newer vehicle.  Adjustment 
for a number of driver-related variables (BAC level, sex, age) and characteristics of 
the driving pattern (metropolitan/rural, distance per week) had little effect on the odds 
ratio.  This suggests that the effect of the age of the vehicle reflects its 
crashworthiness, rather than another factor related to its driver or pattern of use.   
 
These results are consistent with those of Newstead, Cameron and Le (1997) who 
demonstrated that both the crashworthiness (probability of severe injury given crash 
involvement) and injury risk (probability of injury given crash involvement) were 
poorer for vehicles manufactured before 1978 than later vehicles. 
 
13.1.7 Roles of road factors in crashes 
 
The risk of occurrence of a single vehicle crash at a site was found to increase by 3% 
with every extra 1000 vehicles per day.  Relative risk was also higher at sites on 
curves.  These factors are likely to contribute to crash causation, rather than crash 
severity. 
 
Trees and poles were present in about three-quarters of the crashes.  However, the 
difficulties in identification of control objects prevented the relative risks for trees and 
poles from being calculated.  Nevertheless, the relative risks associated with poles at 
varying distances from the road have been clearly demonstrated by Joubert and his 
colleagues (e.g. Good, Fox and Joubert, 1987). 
 
While the design of the current study proved to be appropriate for examination of 
driver and vehicle-related factors, a study with a different design could provide 
possibly a more rigorous test of the role of road factors in fatal single vehicle crashes. 
 
 
13.2 INTERPRETATION OF THE RESULTS 
 
In this study, a case-control methodology was used in order to test whether the factors 
found in the crashes truly are associated with increased crash risk or are merely 
common characteristics of the road users, vehicles and locations involved. 
 
The interpretation of the odds ratios is determined, however, by the nature of the 
controls.  It was noted earlier that because the controls are not involved in a crash, 
then the odds ratios relate to a mixture of crash involvement and crash severity.   
 
There is another important issue of interpretation:  whether the risk factors identified 
are specific to fatal, single vehicle crashes.  Due to the control definition, some of the 
risk factors identified in this study may also be associated with increased risk for 
other types of crashes and subsequent injury.  For example, alcohol is also a risk 
factor for multi-vehicle crashes.  This means that the countermeasures identified in 
this study may also prevent or reduce the severity of other types of crashes. 
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13.3 APPLYING THE RESULTS TO TARGET ENFORCEMENT AND 
OTHER COUNTERMEASURES 
 
In using the information provided in this report to target enforcement and other 
countermeasures, it is necessary to examine not only the adjusted odds ratios but the 
unadjusted odds ratios and the percentages among cases and controls.    
 
For example, there is no significant increase in relative risk related to being a male 
driver after adjustment for age group and BAC.  This means that being male does not 
lead to an increased risk of involvement in a single vehicle crash.  Yet it remains true 
that almost 80% of the drivers in single vehicle crashes were male and almost 90% of 
crashed drivers with BAC>.05 were male.  Thus, there are characteristics (like being 
male) which can be used to target countermeasures to a group who are highly 
involved in crashes, despite the fact that the characteristic itself does not directly 
increase crash risk. 
 
There are also some adjustment factors that do not change the odds ratios but are 
certainly associated with changes in percentages for both cases and controls.  For 
example, seat belt non-use was more common among cases and controls on major and 
local roads than on freeways and highways.  Adjustment for road type did not change 
the odds ratio, i.e. not wearing a seat belt was equally risky on both types of roads.  
Yet, the possible benefits of targeting seat belt enforcement or education efforts at 
travel on major and local roads is suggested. 
 
In deciding what action to take, there is a need to consider both the dimensions of 
how dangerous the characteristic is (as shown by the magnitude of the odds ratio) and 
the prevalence of the characteristic.  For example, the odds ratio associated with 
driving a pre-1970 car might be quite high but only account for, say, less 1% of total 
travel.  It might be more profitable to address the use of pre-1978 cars for which the 
odds ratio is lower but the usage is considerably greater. 
 
 
13.4 CONCLUSIONS 
 
In conclusion, the major factors contributing to the risk of occurrence of fatal single 
vehicle crashes are: 
 
• alcohol and cannabis 
• young drivers (under 25) 
• older drivers (60 and over) 
• curves 
 
The possible interaction between alcohol and cannabis requires further investigation, 
as recommended by the Report of the Parliamentary Road Safety Committee Inquiry 
into Drugs (Other than Alcohol) in Driving. 
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Assessment of the crash risk related to excessive speed was restricted by the 
unavailability of speed data for more than half of the crashes.  It is recommended that 
a future project involve estimation of pre-collision speeds from the scale plans 
available for most of the crashes followed by a reanalysis of the speed data. 
 
The major factors contributing to the severity of fatal single vehicle crashes are: 
 
• not wearing seat belts 
• pre-1978 vehicles 
• trees and poles 
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APPENDIX 2: CODING MODIFICATIONS TO VEHICLES 
 
 
Following discussion with Vic Roads’ Vehicle Safety Standards section, a set of 
categories were developed for the question, “Have any modifications been made to the 
vehicle?”.  The categories for coding modifications are: 
 
1. common modifications 
These include adding audio equipment, mudflaps, towbar, cruise control, conversion to 
gas, etc. 
 
2. suspension or steering modifications 
These include changes to the wheels or tyres (e.g. fitting alloy or chrome wheels), 
fitting different shock absorbers, lowering the vehicle. 
 
3. engine or driveline modifications 
These include changes to the gearbox, converting an automatic to a manual or vice 
versa, changes to the differential. 
 
4. structural modifications 
These include changing the vehicle to a convertible or a stretched vehicle, cutting into 
the body to make wheel tubs, adding additional seats to the vehicle. 
 
It was stated that many of these modifications may have little effect on the likelihood 
of the vehicle crashing or the level of injury.  What they may reflect are the 
characteristics of the driver. 
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APPENDIX 3:  SUMMARY OF CASES 
 
SMV Date Time Location Road type Crash Vehicle Year Deceased 

1 1.12.95 0511 Oakleigh Primary arterial SEC pole Car ? Driver 

2 7.12.95 2205 Monbulk Primary arterial Parked car/rollover Car 1986 Driver 
3 16.12.95 2340 Maribyrnong Primary arterial Fence Car 1981 Driver 
4 17.12.95 0220 Near Little River Freeway Tree/fire Car 1989 Driver 
5 Case w/d     
6 26.12.95 1320 Patterson Lakes Freeway Bridge pylon Car 1979 Driver 
7 25.12.95/ 2200- Dromana Primary arterial Tree Car 1983 Driver 
 26.12.95 0555     

8 22.12.95 0930 Dunolly Secondary/local (?) Trees Car 1989 Driver 
9 31.12.95 0300 Pascoe Vale Sth Freeway Railing/embank Car 1990 Driver 
10 30.12.95 1330 Sandringham Secondary arterial Tree Car 1980 Driver 
11 2.1.96 0500 Pomborneit Primary arterial Fence/rollover Car 1992 Driver 
12 Case w/d     
13 Case w/d      
14 26.12.95 0615 Buangor Primary arterial Trees Car 1980 Driver 
15 8.1.96 0735 Seaford Primary arterial SEC pole Truck 1987 Passenger 
16 8.1.96 0735 Panton Hill Primary arterial Tree Car 1995 Driver 
17 10.1.96 0630 Mount Martha Freeway Tree Car 1988 Driver 
18 10.1.96 0905 Baxter Primary arterial Tree M/cycle 1986 Rider 
19 12.1.96 1230 Haddon Secondary/local (?) Tree Car 1982 Driver 
20 14.1.96 0130 Moorooduc Sth Primary arterial Tree Car 1995 Driver 
21 17.1.96 1555 Rowville Primary arterial Tree Car 1985 Passenger 
22 20.1.96 1809 Clyde Secondary arterial Utility pole Car 1970 Driver 
23 20.1.96 1630 Nalinga Primary arterial Tree Car 1995 Passenger 
24 27.1.96 0705 Werribee South Collector road SEC pole Car 1973 Driver 
25 Case w/d      
26 18.1.96 0440 Avenel Freeway Tree Car 1995 Passenger 
27 2.2.96 0550 Barrabool Local road Rollover Truck 1995 Driver 
28 2.2.96 1315 Violet Town Freeway Tree Car 1995 Driver 
29 4.2.96 1750 Hunter Local road Off-road Car 1976 Driver and 

      2 pass. 
30 8.2.96 1750 Near Foster Primary arterial Off-road Car 1989 Driver 
31 8.2.96 1510 Highton Secondary arterial Off-road Car 1994 Driver 
32 10.2.96 1650 Bulleen Int. prim. & second. Utility pole Car 1971 Driver 
33 8.2.96 1342 Moorium Primary arterial Tree Truck 1995 Driver 
34 10.2.96 0430 Castella Primary arterial Tree Car 1987 Driver 
35 11.2.96 1030 Beaufort Secondary arterial Tree Car 1983 Driver 
36 11.2.96 2230 St Kilda Secondary arterial Kerb then car M/cycle 1986 Rider 
37 15.2.96 0300 Hawthorn Primary arterial SEC pole Car 1975 Passenger 
38 16.2.96 2050 Berwick Collector road Off-road Car 1982 Passenger 
39 19.2.96 0925 Taggerty Local road Rollover Car 1984 Passenger 
40 Case w/d      
41 25.2.96 1750 Coldstream Primary arterial Tree Car 1976 Passenger 
42 25.2.96 2355 Mt Bute Secondary arterial Rollover Car 1995 Passenger 
43 28.2.96 0125 Noble Park Primary arterial Tree Car 1974 Passenger 
44 28.2.96 2050 Noble Park Primary arterial Tree Car 1988 Driver 
45 3.3.96 0315 Upwey Primary arterial SEC pole Car 1973 Driver 
46 10.3.96 0033 Epping Primary arterial Tree Car 1979 Driver 
47 16.3.96 1525 Warragul Freeway Tree Car 1988 Passenger 
48 16.3.96 2330 Footscray Primary arterial Traffic signal pole Car 1986 Passenger 
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SMV Date Time Location Road type Crash Vehicle Year Deceased 

         
49 22.3.96 1420 Wonga Park Local road 

(unsealed) 
Rollover Car 1988 Passenger 

50 29.3.96 1925 Lilydale Primary arterial Tree Car 1974 Driver 
51 1.4.96 1110 Moe Freeway Off road Car 1989 Driver 
52 5.4.96 2320 Bulleen Primary arterial SEC pole Car 1978 Driver and 

      passenger 
53 6.4.96 0308 Prahran Primary arterial Tree Car 1981 Driver 
54 9.4.96 1200 Hurstbridge Primary arterial Ped light pole Car 1978 Driver 
55 12.4.96 0150 Bendigo Local road Tree Car 1983 Passenger 

       Passenger 
56 14.4.96 1240 Longwarry North Local road Off road Car 1976 Driver 
57 17.4.96 1100 Lang Lang Minor arterial Tree Car 1994 Driver 
58 20.4.96 0255 Nagambie Primary arterial Tree Car 1977 Driver 
59 21.4.96 0415 Richmond Freeway Off road M/cycle 1989 Pillion 
60 5.4.96 2115 Mitcham Primary arterial Tree Car 1977 Driver 
61 23.4.96 0018 Mount Duneed Primary arterial SEC pole Car 1956 Driver 
62 25.4.96 2228 Springvale Primary arterial Tree Car 1987 Driver 
63 27.4.96 0515 Box Hill South Primary arterial Tree Car 1993 Driver 
64 27.4.96 0930 Tatura Minor arterial/local SEC pole Car 1989 Driver 
65 4.5.96 0210 Blairgowrie Primary arterial Tree Car 1986 Driver 
66 4.5.96 2353 Kinglake Local road Tree Car 1994 Driver 
67 5.5.96 1500 East Doncaster Local Tree Car 1984 Driver 
68 6.5.96 1400 Collingwood Local Brick fence Car 1982 Driver 
69 12.5.96 0354 Glen Waverley Freeway Pylon/rollover Car 1992 Driver 
70 15.5.96 1825 Preston Primary arterial Tree Car 1985 Driver 
71 16.5.96 0810 Toolern Vale Minor arterial Off road Car 1993 Driver 
72 13.2.96 2250 Clayton Local SEC pole Car 1979 Passenger 
73 15.5.96 1150 Cowes Local Tree Car 1984 Driver 
74 3.6.96 0930 Ringwood North Primary arterial Probable heart att. Car 1989 Driver 
75 3.6.96 1645 Whittlesea Primary arterial Fence Car 1978 Driver 
76 9.6.96 0500 Corio Freeway Tree Car 1980 Driver 
77 10.6.96 1050 Euroa Local road Tree Car 1972 Driver 
78 16.6.96 0348 Carlton Collector road Parking meter Car 1990 Passenger 
79 22.6.96 1310 East Kew Secondary arterial Sewerage vent 

pipe 
Car 1991 Driver 

80 22.6.96 2045 Kerrisdale Primary arterial Tree Car 1976 Driver 
81 22.6.96 2115 Langwarrin Secondary arterial Rollover Car 1981 Driver 
82 27.06.96 0700 Norlane Primary arterial Pole M/cycle 1986 Rider 
83 06.07.96 0245 Ashburton Primary arterial Tree Car 1981 Passenger 
84 15.07.96 0310 Windsor Primary arterial Power pole Car 1995 Driver 
85 15.07.96 0745 Loch Local road Embankment Car 1974 Driver 
86 16.07.96 1426 Sedgwick Local road Tree Car 1986 Driver 
87 19.07.96 0440 Tynong Freeway Tree Car 1974 Driver 
88 22.07.96 1656 Officer Freeway Tree Car 1986 Driver 
89 26.07.96 1310 Avenel Freeway Traffic sign Car 1993 Driver 
90 06.08.96 0142 Caulfield Secondary/collector Parked car, pole, 

sign 
Car 1986 Driver 

91 05.08.96 2302 West Melbourne Secondary/secondar
y 

Tree Car 1990 Passenger 

92 07.08.96 1615 Silvan South Secondary arterial Tree Car 1982 Passenger 
93 29.07.96 0955 Kerrisdale Primary arterial Tree Car 1990 Driver 
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SMV Date Time Location Road type Crash Vehicle Year Deceased 

94 07.08.96 1515* Undera North Local unsealed Tree  M/cycle 1989 Rider 
95 08.08.96 2225 Strathmore Collector Pole Car 1989 Driver and 

      passenger 
96 10.08.96 1005 Forrest Minor arterial Tree Car 1971 Driver 
97 12.08.96 1815 Creswick Primary arterial/local Rollover Truck 1967 Passenger 
98 14.08.96 0600 Altona Freeway Tree Car 1987 Driver 
99 25.08.96 0130 Templestowe Primary arterial SEC pole Car 1978 Passenger 

100 25.08.96 0300 Wendouree Local Tree Car 1995 Driver 
101 Case w/d     
102 31.08.96 0455 Mt Waverley Primary arterial Pole Car 1994 Driver 
103 01.09.96 1304 Macleod Local road Pole M/cycle 1990 Rider 
104 05.09.96 2210 Shepparton Local road Tree M/cycle 1981 Rider 
105 07.09.96 2300 Ararat Minor arterial Tree Car 1993 Driver 
106 08.09.96 0415 Mandurang South Local road Tree Car 1979 Passenger 
107 12.09.96 2315 Warragul Local road Tree Car 1975 Passenger 
108 13.09.96 2110 Deer Park Primary arterial Tree Car 1985 Driver 
109 13.09.96 1215 Thornton Local road SEC pole Truck 1971 Driver 
110 19.09.96 0125 Hawthorn Secondary arterial Tram safety barrier Car 1977 Driver 
111 13.09.96 0100 Hallam Primary arterial Stationary truck Car 1998 Driver 
112 21.09.96 0345 Buninyong Primary arterial Rollover Car 1985 Driver 
113 22.09.96 0925 Noble Park Secondary arterial Power pole Car 1981 Driver 
114 25.09.96 1355 Echuca Primary arterial Pole Car 1981 Driver 
115 25.09.96 1754 Springvale Primary arterial Tree Car 1988 Driver 
116 28.09.96 0300 Oakleigh Primary arterial Power pole Car 1983 Driver 
117 29.09.96 2028 Box Hill North Secondary arterial Tree/fence Car 1983 Driver 
118 15.10.96 1530 Brunswick Local road Parked car M/cycle 1996 Rider and 

      pillion 
119 19.10.96 0235 Balwyn Secondary/local SEC pole Car 1991 Driver  
120 19.10.96 1700 Newham Minor arterial Tree Car 1977 Driver 
121 28.10.96 1030 Nangana Primary arterial Culvert M/cycle 1985 Rider 
122 02.11.96 2010 Keysborough Primary arterial Rollover Car 1982 Driver 
123 04.11.96 1935 Laverton Off-road Drain M/cycle 1986 Rider 
124 08.11.96 1550 Tallarook Freeway Tree Car 1988 Driver 
125 19.10.96 2320 Croydon Secondary/local Power pole Car 1985 Driver 
126 16.11.96 0240 Noorat Minor arterial Tree Car 1977 Driver 
127 17.11.96 0255 Balwyn North Secondary arterial SEC pole Car 1990 Driver 
128 19.04.96 1640 Tottenham Primary arterial Large rock Car 1993 Driver 
129 21.11.96 0250 The Gurdies Primary arterial Embankment Car 1980 Driver 
130 21.11.96 1608 Woodend Local unsealed Tree Car 1975 Driver 
131 23.11.96 0005 Bullengarook Local road Tree Car 1992 Driver 
132 20.11.96 2000 Craigieburn Collector/local Guard railing Car 1983 Driver 
133 18.09.96 1748 Ferny Creek Primary arterial/local Tree Car 1973 Driver 
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APPENDIX 4: LIST OF LIGHT COMMERCIAL VEHICLES 
 
 
ID   RECTYPE MAKE     MODEL 
 
007      1.0 TOYOTA   4WD util 
014      1.0 TOYOTA   Hilux 
015      1.0 MITSUBIS Tray tru 
042      1.0 TOYOTA   Hilux 
050      1.0 VOLKSWAG Transpor 
057      1.0 MAZDA    TRAY TRU 
109      1.0 TOYOTA   Dyna tra 
009      2.0 MITSUBIS L300 
029      2.0 NISSAN   Ute 
050      2.0 SUBARU   Brumby u 
095      2.0 HOLDEN   Shuttle 
104      2.0 HOLDEN   Rodeo ut 
106      2.0 TOYOTA   Hiace 
148      2.0 HOLDEN   Rodeo 
183      2.0 TOYOTA   HILUX 
215      2.0 
218      2.0 SUBARU   BRUMBY 
223      2.0 TOYOTA   LANDCRUI 
225      2.0 
226      2.0 TOYOTA   HILUX UT 
230      2.0 TOYOTA   HILUX 
231      2.0 TOYOTA   HILUX 
232      2.0 
241      2.0 NISSAN   NAVARA 
262      2.0 MITSUBIS Utility 
270      2.0 
295      2.0 FORD     Trader 
316      2.0 HOLDEN   Rodeo 
321      2.0 TOYOTA   Litace v 
325      2.0 TOYOTA   Townace 
331      2.0 
335      2.0 NISSAN   Urvan 
356      2.0 HOLDEN   Rodeo ut 
370      2.0 TOYOTA   Litace 
371      2.0 MAZDA    utility 
392      2.0 TOYOTA   Hilux 
397      2.0 
408      2.0 HOLDEN   Rodeo ut 
410      2.0 TOYOTA   utility 
429      2.0 MITSUBIS Triton 4 
430      2.0 TOYOTA   Hilux 
436      2.0 NISSAN   Nomad 
439      2.0 HOLDEN   Rodeo 
440      2.0 
442      2.0 
446      2.0  
456      2.0 MITSUBIS Express 
478      2.0 
479      2.0 
490      2.0 HOLDEN   RODEO 4W 
 
 
ID   RECTYPE MAKE     MODEL 
 
491      2.0 TOYOTA   HILUX 
496      2.0 MAZDA    E2000 VA 
498      2.0 MITSUBIS TRITON 
509      2.0 FORD     F100 
517      2.0 TOYOTA   LITE ACE 
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525      2.0 NISSAN   NAVARA U 
561      2.0 
571      2.0 FORD     ECONOVAN 
590      2.0 FORD     ECONOVAN 
593      2.0 FORD     MAXI 
599      2.0 TOYOTA   HILUX 
643      2.0 DATSUN   720 UTIL 
648      2.0 TOYOTA   HILUX UT 
651      2.0 HOLDEN   RODEO 
652      2.0 
676      2.0 
678      2.0 TOYOTA   HILUX DI 
683      2.0 HOLDEN   MULTI 
697      2.0 
700      2.0 
707      2.0 NISSAN   URVAN 
743      2.0 FORD     TRANSIT 
788      2.0 TOYOTA   HILUX 
793      2.0 TOYOTA   HIACE VA 
814      2.0 
822      2.0 TOYOTA   HIACE 
823      2.0 TOYOTA   TOWN ACE 
834      2.0 NISSAN   NAVARA 
842      2.0 DATSUN   E620 UTE 
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APPENDIX 5: INVESTIGATION OF POSSIBLE INTERACTIONS 
BETWEEN ROAD AND DRIVER AND VEHICLE VARIABLES 

 
 
The sample of control sites was stratified by metropolitan/rural (rural defined as 
outside of Melbourne metropolitan area) and by road type because of concerns that 
road environment variables would differ, and that the road based risk factors might be 
different, according to these variables.  Since then it has been suggested that some 
driver and vehicle variables might possibly differ according to these variables.  This 
section seeks to examine whether this is indeed so. 
 
Metropolitan-rural differences in driver and vehicle variables 
 
The driver and vehicle variables which were considered most likely to differ between 
metropolitan and rural areas were:  seat belt non-use, BAC, cannabis use and age of 
the vehicle. 
 
The percentages for cases and controls and the odds ratios for seat belt non-use, BAC 
readings and cannabis use are presented in Tables A5.1 to A5.3.  In each of these 
tables, the percentages among cases and controls are similar in metropolitan and rural 
areas.  The odds ratios are all significantly different from one but the large confidence 
intervals for metropolitan and rural areas overlap.  Disaggregation by 
metropolitan/rural has led to some very small sample sizes and consequent large 
confidence intervals for odds ratios. 
 
 
Table A5.1.  Seat belt non-use by drivers in metropolitan and rural areas.  Percentages are of 

known.  E indicates that the exact method of calculating the confidence interval was used 
because of the small sample size. 

 
 Metropolitan Rural Overall 
Percent of cases 20.0 18.6 19.4 
Percent of controls   2.4   1.2   1.6 
Odds ratio 10.6 19.0 14.8 
Confidence interval 3.7, 31.1 5.4, 69.4E 6.8, 32.5 

 
 

Table A5.2.  BAC readings of drivers in metropolitan and rural areas.  Percentages are of 
known.  E indicates that the exact method of calculating the confidence interval was used 

because of the small sample size. 
 

 Metropolitan Rural Overall 
BAC>.05    

Percent of cases 38.6 36.9 37.9 
Percent of controls   0.6   0.4   0.5 
Odds ratio 97.7 146.1 123.9 
Confidence interval 22.0,870.9E 30.0,1350.4E 41.8,488.2E 

BAC .05-.15    
Percent of cases 12.3   5.3   9.5 
Percent of controls   0.6   0.4   0.5 
Odds ratio 31.1 20.9 31.0 
Confidence interval 5.5,311.7E 1.4,293.8E 8.3,140.2E 
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Table A5.3.  Cannabis use by drivers in metropolitan and rural areas.  Percentages are of 
known.  E indicates that the exact method of calculating the confidence interval was used 

because of the small sample size. 
 

 Metropolitan Rural Overall 
Percent of cases 17.9 21.6 19.4 
Percent of controls   0.3   0.8   0.6 
Odds ratio 65.2 34.2 38.2 
Confidence interval 8.1,521.5 9.7,120.3 13.1,134.1E 

 
 
Table A5.4 shows that the percentages of vehicles manufactured before 1980 or 1990 
are similar for metropolitan and rural areas.  The odds ratios are not significantly 
different from one (except for rural - manufactured before 1980) and the confidence 
intervals for the odds ratios for metropolitan and rural areas overlap. 
 
 

Table A5.4.  Vehicles manufactured before 1980 or 1990 in metropolitan and rural areas.  
Percentages are of known.  E indicates that the exact method of calculating the confidence 

interval was used because of the small sample size. 
 

 Metropolitan Rural Overall 
Manufactured before 1980    

Percent of cases 27.9 26.8 27.5 
Percent of controls 17.0 13.8 15.0 
Odds ratio   2.1   2.8   2.6 
Confidence interval 0.9,5.0 1.1,7.3 1.4,4.8 

Manufactured before 1990    
Percent of cases 73.8 70.7 72.5 
Percent of controls 66.1 58.3 61.3 
Odds ratio   1.5   1.7   1.7 
Confidence interval 0.7,2.9 0.8,3.7 1.0,2.7 

 
 
In summary, the driver variables of seat belt non-use and BAC reading and the vehicle 
variable of age of manufacture do not appear to differ between drivers on metropolitan 
and rural roads.  There appears to be no need to disaggregate driver and vehicle 
variables by metropolitan/rural, given these analyses.   
 
Differences in driver and vehicle variables according to road type 
 
The driver variables which it was considered might differ by road type were seat belt 
non-use and BAC reading.  The possible reason for such a difference would be the 
perceived lower risk of detection on “back roads”.  No vehicle variables were expected 
to vary according to road type. 
 
To minimise the problem of small sample sizes, the four road types were combined 
into two:  freeways and highways as one group and major and local roads as the 
second group. 
 
For both cases and controls, seat belt non-use appeared to be more common on major 
and local roads than on freeways and highways (see Table A5.5).  However the 
confidence intervals for the odds ratios for the two types of road overlapped. 
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Table A5.5.  Seat belt non-use by drivers on freeways and highways and drivers on major and 
local roads.  Percentages are of known.  E indicates that the exact method of calculating the 

confidence interval was used because of the small sample size. 
 

 Freeways and 
highways 

Major and local 
roads 

Overall 

Percent of cases 13.1 26.0 19.4 
Percent of controls   1.1   1.8   1.6 
Odds ratio 13.9 18.8 14.8 
Confidence interval 3.2,82.9E 7.1,50.1 6.8, 32.5 

 
 
The four control drivers with BAC greater than .05 were all on major and local roads.  
While it is commonly thought that drivers may do this to avoid detection, the finding 
here may not be reliable because the small number of controls with BAC>.05.  
Nevertheless, the finding is supported by the somewhat lower percentage of cases with 
BAC>.05 on freeways and highways (see Table A5.6).   
 
The analyses reported here suggest that some driver variables related to avoiding 
detection may be more common on major and local roads than freeways and highways 
but the odds ratios do not appear to differ in a significant way.   
 
Conclusion 
 
While the percentage of cases and controls displaying a particular driver or vehicle 
attribute may differ somewhat according to metropolitan or rural area and type of road, 
there is no strong evidence that the odds ratios are affected in a systematic manner. 
 
 

Table A5.6.  BAC readings of drivers on freeways and highways and drivers on major and 
local roads.  Percentages are of known.  E indicates that the exact method of calculating the 

confidence interval was used because of the small sample size. 
 

 Freeways and 
highways 

Major and local 
roads 

Overall 

BAC>.05    
Percent of cases 31.4 45.5 37.9 
Percent of controls   0.0   0.9   0.5 
Odds ratio undefined 113.8 123.9 
Confidence interval undefined 33.6,478.9E 41.8,488.2E 

BAC .05-.15    
Percent of cases   9.8   9.1   9.5 
Percent of controls   0.0   0.9   0.5 
Odds ratio undefined 22.8 31.0 
Confidence interval undefined 3.9,127.8E 8.3,140.2E 
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