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EXECUTIVE SUMMARY 
 
 

This report describes the characteristics of serious injury single vehicle crashes and 
how these differ from fatal single vehicle crashes.  It then compares the serious injury 
crash data with control data to estimate the risk factors for serious injury single 
vehicle crashes and then compares these with the risk factors previously identified for 
fatal single vehicle crashes. 
 
CHARACTERISTICS OF SINGLE VEHICLE SERIOUS INJURY CRASHES 
 
There were 960 single vehicle crashes in which 1170 persons were seriously injured 
in the period 1 December 1995 to 30 November 1996.  The crashes had the following 
characteristics: 
 
Type of crash 
• 87% of the crashes involving hitting objects 
• the object hit was coded as a tree or a pole or post in 55% of all crashes (60% 

metropolitan, 47% rest of study area crashes) 
• if traffic signals, traffic signs and guide posts are classified as poles, almost 

60% of all crashes involved hitting a tree or a pole or post  
• impacts with trees were more common outside the metropolitan area and 

impacts with poles or posts were more common in the metropolitan area 
 
Temporal characteristics 
The single vehicle serious injury crashes were most common 
• from midday to midnight 
• on Saturdays and Sundays 
• in December and January  
 
Persons seriously injured 
• the driver was seriously injured in 85% of crashes 
• almost half the persons seriously injured were aged under 25 
 
Drivers 
• 66% of the drivers were male 
• more than 40% of the drivers were aged under 25  
• 6% of drivers did not hold a current licence (2% had lapsed licence) 
 
Alcohol 
• BAC was known for 51% of crashes.  The percentages in this section are 

percentages of known cases. 
• BAC>.05 in 46%, BAC>.15 in 23% of crashes 
• drivers with BACs between .05 and .15 appeared to be somewhat less severely 

injured than those with higher or lower BAC levels - further data are needed to 
assess this finding 

• males were more likely than females to have BAC>.05 and much more likely to 
have BAC>.15  
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• BAC>.05 was equally common among drivers aged under 25 and 25 to 59.  It 
was considerably less common for drivers aged 60 and over 

• drivers aged 25 to 59 were more likely to have BAC>.15 than those under 25 or 
those aged 60 and over 

• proportions of crashes with BAC>.05 were somewhat greater in metropolitan 
than rural areas 

 
Passengers 
• passenger information was reliable only for injured passengers and therefore 

underestimates numbers of passengers 
• there were passengers recorded in 41% of crashes  
• 41% of those seriously injured were passengers 
• passengers were predominantly male (61%) and under 25 (65%) 
• young drivers were more likely to have passengers (and more passengers) than 

other drivers 
 
Vehicles 
• about 20% of the vehicles involved in crashes were manufactured before 1978 

and so were not required to comply with some of the current safety standards 
• age of the vehicle was not related to age of the driver 
 
Locations of crashes 
• 63% of crashes occurred in Melbourne metropolitan area, 37% in the remainder 

of the study region 
• 40% of the crashes occurred in 60 km/h speed limit areas, while 40% occurred 

where the speed limit was 100 or 110 km/h  
• 79% of rural crashes and 21% of metropolitan crashes occurred in high speed 

areas (100 km/h and above). 
• 28% of crashes occurred on curves (24% of metropolitan, 35% of rest of study 

area) 
• 30% of metropolitan and 9% of rest of study area crashes occurred at 

intersections (most commonly T intersections) 
• traffic controls were present at the site of 5% of crashes (6% of metropolitan, 

3% of rest of study area) 
• the road was wet for 28% of crashes 
 
COMPARISON OF CHARACTERISTICS OF FATAL AND SERIOUS 
INJURY CRASHES 
 
Crash characteristics 
 
The time and location patterns of occurrence of fatal and serious injury single vehicle 
crashes were similar.  However fatal crashes were less likely than serious injury 
crashes to occur on gravel or unpaved roads and were more likely to occur where a 
traffic control was present or on divided roads. 
 
Fatal crashes were more likely to involve impact with a tree or pole than serious 
injury single vehicle crashes.   

______________________________________________________________________________ 
xii    MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE 



 
Driver characteristics 
 
The age distributions of drivers in fatal and serious injury single vehicle crashes did 
not differ but drivers in fatal crashes were more likely to be male and more likely to 
be unlicensed. 
 
Drivers in fatal crashes were significantly more likely to be recorded as not wearing 
seat belts, compared with drivers in serious injury crashes.  However, some of this 
difference may be attributed to the greater reliability of judgement that the driver was 
not wearing a seat belt in fatal crashes where the judgement may be based on 
observation, rather than the statement of the driver.  
 
Alcohol 
 
Comparison of the prevalence of alcohol in drivers in fatal and serious injury single 
vehicle crashes is complicated by the large amount of missing data (almost 50%) for 
drivers in serious injury crashes.  The effect of this missing data is likely to be one of 
increasing the proportion of positive BAC values in the known data for serious injury 
crashes. 
 
Possibly as a result of this factor, among the drivers with BAC known, the proportion 
of drivers with BAC>=.05 was almost statistically significantly higher in serious 
injury than fatal crashes.  However, among the drivers with BAC levels greater than 
zero, drivers in fatal crashes were more likely to have BACs of .150 and above than 
drivers in serious injury crashes. 
 
Passengers 
 
There was no significant difference between the proportions of fatal and serious 
injury crashes where there were passengers present.  However, the number of 
passengers may have been underestimated for serious injury crashes. 
 
Vehicles 
 
The proportions of vehicles manufactured before 1978 did not differ significantly 
between fatal and serious injury crashes. 
 
COMPARISON OF RISK FACTORS FOR FATAL AND SERIOUS INJURY 
CRASHES 
 
The comparison of risk factors for fatal and serious injury crashes was complicated by 
the  poorer data quality for serious injury crashes than fatal crashes for some factors 
(particularly alcohol, passengers and seat belts).  The prevalence of the factors in fatal 
and serious injury crashes, compared with controls and the relevant odds ratios are 
compared in Table 1.  In general, the risk factors for fatal and serious injury crashes 
were similar and the odds ratios were of similar magnitude.  Thus for both fatal and 
serious injury crashes, the most important risk factors in terms of prevalence and 
increase in risk were: 
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• BAC>.05 
• driver aged under 25 
• driver aged 60 and over 
• learner permit or probationary licence 
• pre-1978 vehicle 
• curved road 
 
While the increase in risk associated with not wearing a seat belt was smaller and not 
statistically significant in serious injury crashes, this difference is likely to have 
resulted from poorer data quality for serious injury crashes, rather than not wearing 
seat belts being not a risk factor for serious injury crashes. 
 
 
Table 1.  Summary of risk factors and their magnitude in fatal and serious injury single vehicle 

crashes.  Odds ratios not in bold text are not statistically significant. 
 

Risk factor % fatal 
crashes 

% serious 
injury 

crashes 

% 
controls 

Odds 
ratio - 
fatal 

crash 

Odds 
ratio - 

serious 
injury 
crash 

Driver age      
Driver aged under 25 (cf 25-59)1 41 48 15 3.9 5.6 
Driver aged 60 and over (cf 25-59)1 17 13 12 2.3 1.9 
      
Driver licensing      
Unlicensed driver2 13 4   0 undefined undefined 
Licensed lapsed2 unk 2 <1 - 7.0 
Learner permit2   5 3 <1 10.9 10.3 
Probationary licence2 22 28   5 3.4 2.3 
Other2 unk 4 12 - 0.4 
      
Alcohol      
BAC>.053 37 45 <1 120.6 167.1 
BAC .001-.0503 4 8 3 2.1 6.0 
BAC .051-.1493 10 23 1 33.4 95.6 
BAC .150 and above3 27 23 0 undefined undefined 
      
Vehicle-related characteristics      
Not wearing seat belt1 13 3   2 8.4 2.5 
Pre-1978 vehicle 21 21 9 2.3 2.5 
      
Site factors      
Curves 30 28 16 2.4 2.3 
Gravel4 5 10 5 1.0 3.0 

 1  Percent in drivers with BAC<=.05, Odds Ratio adjusted for BAC 
 2 Odds Ratio adjusted for age group 
 3  Includes drivers with cannabis present as well for fatal crashes and controls 

4  Adjusted for metro-rural 
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POSSIBLE IMPROVEMENTS IN INVESTIGATION PROCEDURES 
 
This report identified a number of additional possibilities for improvements in 
investigation procedures for serious injury single vehicle crashes to improve data 
relating to alcohol, seat belt use and uninjured passengers. 
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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 types of 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.  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.  
Thus this case-control study aimed to identify the factors which contribute to an 
increased risk of occurrence of single vehicle crashes, an important step in developing 
countermeasures to address the problem. 
 
 
1.2 AIMS 
 
The aims of the study were: 
 
1. to investigate single vehicle crashes to determine the circumstances and factors 

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

life threatening injuries 
4. to identify appropriate countermeasures 
 
It is proposed that the serious injury component of the study will address aims 1, 2 
and 3. 
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1.2.1 Serious injury crashes component 
 
It was originally proposed that the case-control study of single vehicle crashes involve 
both fatal and serious injury crashes.  It was decided to restrict the first year of the 
study to fatal crashes to limit the demands on Police resources and to enable Police 
involvement in the study to be maintained for a whole year. 
 
The serious injury component of the study was undertaken after the completion of the 
fatal crashes component with the following specific aims: 
 
• to increase the number of single vehicle crashes that have been studied to enable 

greater statistical power and the ability to conduct disaggregated analyses. 
 
• to gain an understanding of the differences between fatal and serious injury 

single vehicle crashes and their causes. 
 
 
1.3 STRUCTURE OF THE REPORT 
 
This report describes the methods used in the study, the characteristics of serious 
injury single vehicle crashes and how these differ from fatal single vehicle crashes.  It 
then compares the serious injury crash data with control data to estimate the risk 
factors for serious injury single vehicle crashes and then compares these with the risk 
factors previously identified for fatal single vehicle crashes. 
 
Throughout the report, references are made to the reports of the Fatal Single Vehicle 
Crashes Study.  The characteristics of the fatal crashes are presented in the report 
entitled, Characteristics of fatal single-vehicle crashes (Haworth, Vulcan, Bowland 
and Pronk, 1997a).  The comparisons of cases and controls to derive relative risk 
estimates are presented in the companion report entitled Estimation of risk factors for 
fatal single-vehicle crashes (Haworth, Vulcan, Bowland and Pronk, 1997b).  A 
summary of the overall study has also been produced (Fatal single vehicle crashes 
study:  Summary report, Haworth, Vulcan, Bowland and Pronk, 1997c). 
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2. STUDY DESIGN AND PROCEDURE 
 
 
2.1 CRASH TYPES INCLUDED 
 
An analogous definition of single vehicle crash to that in the fatal component crashes 
component was used:   
 
“where a collision occurs involving a single vehicle, resulting in serious injury to 
occupants of that vehicle, in either of the following circumstances: 
1. collision with a fixed object (on/off road) 
2. collision with a 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. 
 
A serious injury crash was defined as one in which at least one vehicle occupants in 
the crash was coded as seriously injured in the VicRoads database and no vehicle 
occupants were coded as killed. 
 
In this study of serious injury crashes, only single vehicle crashes involving cars and 
light trucks were included.  The descriptive study of fatal single vehicle crashes 
included single vehicle crashes of all types of vehicles while only crashes of cars and 
light trucks were included in the fatal case-control study.  
 
The cases were serious injury single-vehicle crashes (or crash trips) which occurred in 
the study region during the period from 1 December 1995 to 30 November 1996. 
 
 
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) and included most of the major population centres in 
Victoria.   
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Figure 2.1.  The study region. 
 

 
 
 
2.3 CRASH INFORMATION 
 
A data file of serious injury single vehicle crashes was created from the State Traffic 
Accident Record (STAR) database maintained by VicRoads.  Details of the process 
are provided in Appendix 1.  Briefly, the Local Government Areas corresponding to 
the study area were identified and crashes in other Local Government Areas excluded.  
Crashes outside the time period of the study were excluded, as were those which 
included vehicles other than cars and light trucks.  Single vehicle crashes were 
identified by use of Definition for Classifying Accident Codes.  The resulting data file 
was modified to reflect the variables and their coding in the data file of control 
information. 
 
 
2.4 CONTROL INFORMATION 
 
 
The control data relating to cars and light trucks collected for the Fatal Single Vehicle 
Crashes Study was used for comparison with serious injury crashes as well.  This was 
possible because the serious injury crashes occurred within the same time period and 
geographical area as the fatal crashes.  
 
Details of the procedures used in the collection of control information are presented in 
the companion report entitled Estimation of risk factors for fatal single-vehicle 
crashes (Haworth, Vulcan, Bowland and Pronk, 1997b). 
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3. CHARACTERISTICS OF SERIOUS INJURY SINGLE 
VEHICLE CRASHES 
 
 
This chapter describes the characteristics of the 960 serious injury single vehicle 
crashes included in the study.  The crashes occurred within a 200 km radius of 
Melbourne from 1 December 1995 to 30 November 1996. 
 
 
3.1 CRASH CHARACTERISTICS 
 
3.1.1 Temporal characteristics 
 
The months and the days of the week when the crashes occurred are summarised in 
Tables 3.1 and 3.2.  Crashes were more common in December (12%) and January 
(10%) than in the other months.  There does not appear to be a clear seasonal trend in 
the crashes. 
 
Saturday (21%) and Sunday (20%) were the most common days for crashes to occur, 
with crashes being least frequent on Wednesdays (9%, see Table 3.2). 

 
 

Table 3.1.  The months in which the crashes occurred. 
 

Month Number of crashes Percent of crashes 
December 113 12 
January 93 10 
February 79 8 
March 70 7 
April 89 9 
May 81 8 
June 62 7 
July 72 8 
August 71 7 
September 70 7 
October 74 8 
November 86 9 
Total 960 100 

 
 

Table 3.2.  The days of the week that the crashes occurred. 
 

Day of the week Number of crashes Percent of crashes 
Monday 109 11 
Tuesday 98 10 
Wednesday 89 9 
Thursday 125 13 
Friday 138 14 
Saturday 205 21 
Sunday 196 20 
Total 960 98 
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Crashes were equally likely to have occurred at night (6 pm to 6 am) as during the day 
(6 am to 6 pm, 51% vs 49%).  However, crashes were most common in the period 
from midday to midnight (see Table 3.3).  Figure 3.1 presents the time of occurrence 
in greater detail.  The crash frequencies were generally highest from 2 pm to 6 pm and 
10 pm to 2 am.  Many of the crashes between midnight and 4 am occurred on Friday, 
Saturday or Sunday mornings (see Figure 3.2). 
 
 

Table 3.3.  The times of day that the crashes occurred. 
 

Time of day Number of crashes Percent of crashes 
Midnight to 6 am 226 24 
6 am to midday 189 20 
Midday to 6 pm 276 29 
6 pm to midnight 262 27 
Unknown 7 1 
Total 960 101 

 
 

Figure 3.1.  Number of crashes during each two-hour period of the day. 
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3.1.2. Locations of crashes 
 
More crashes occurred in the Melbourne metropolitan area (63%) than in the rest of 
the study area (37%). 
 
3.1.2.1 Type of road 
 
Data was not available on the type of road on which the crash occurred. 
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Figure 3.2.  Percentages of crashes during each two-hour period of the day separately for 
weekdays and weekends.  Weekends are Friday, Saturday, Sunday. 
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3.1.2.2 Speed limit 
 
Of the crashes resulting in serious injury, 40% occurred in 60 km/h zones while 44% 
occurred where the speed limit was 100 km/h or greater (see Table 3.4).  Not 
surprisingly, a higher proportion of rural crashes (79%) than metropolitan crashes 
(21%) occurred in higher speed zones. 
 
 

Table 3.4.  Percentages of crashes according to speed limit at the crash site. 
 

Speed limit (km/h) Metropolitan area  
(n=603) 

Rest of study area 
(n=357) 

Overall  
(n=960) 

40 - - - 
60 55 14 40 
70 9 - 5 
75 - - - 
80 14 6 11 
90 1 - 1 

100 20 73 40 
110 1 6 3 

Unknown 1 1 1 
Total 100 100 100 

 
 
3.1.2.3 Road geometry 
 
The crash occurred on a curve for 24% of metropolitan crashes and 35% of rural 
crashes (28% overall).  Crashes in which the driver BAC was >.05 were more likely 
to have occurred on curves than crashes in which the driver BAC was .05 or below 
(33% versus 23%, χ2(1)=6.9, p<.01).  
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3.1.2.4 Type of intersection 
 
Overall, 22% of the crashes in the study occurred at intersections.  These comprised 
30% of crashes in the metropolitan area and 9% of rural crashes.  Table 3.5 shows 
that T-intersections were the most common types of intersections for both 
metropolitan and rural crashes. 
 
 
Table 3.5.  Percentages of intersection crashes which occurred at each type of intersection. 

 
Type of intersection Metropolitan area 

(n=178) 
Rest of study area 

(n=32) 
Overall 
(n=210) 

X 25 31 26 
Y 5 9 6 
T 61 47 59 
Multi (more than 4 
approaches) 

9 13 10 

Total 100 100 100 
 
 
3.1.2.5 Traffic controls 
 
Traffic controls were present at the site of 5% of crashes (6% of metropolitan, 3% of 
rural).  Traffic control signs were the most common form of traffic control, followed 
by roundabouts and Give way signs (see Table 3.6). 
 
 

Table 3.6.  Percentages of crash sites by type of traffic control present - sites with traffic 
controls present only. 

 
Traffic controls present Metropolitan area 

(n=50) 
Rest of study area 

(n=19) 
Overall 
(n=69) 

Stop sign 2 5 3 
Give Way sign 12 21 15 
Roundabout 18 16 17 
Flashing signals 2 - 2 
Traffic control signs 40 5 30 
Police, road patrol - 5 2 
Unknown 26 47 32 
Total 100 100 100 

 
 
3.1.2.6 Road surface 
 
Unsealed roads were present for 18% of rural crashes, but only 10% of crashes overall 
(see Table 3.7). 
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Table 3.7.  Percentages of crashes according to the road surface. 
 

Road surface Metropolitan area 
(n=603) 

Rest of study area 
(n=357) 

Overall 
(n=960) 

Paved 94 81 89 
Unpaved 2 3 2 
Gravel 4 15 8 
Unknown - 1 - 
Total 100 100 100 

 
 
3.1.2.7 Environmental factors 
 
The road was wet for 271 crashes (28%).  Similar numbers of crashes occurred during 
daylight and dark conditions (see Table 3.8).  Crashes which occurred in rural areas 
when it was dark were less likely to have street lights present (29%) than for the 
metropolitan crashes (11%). 
 
 

Table 3.8.  Light conditions at the time of the crash. 
 
Light conditions Number of crashes Percent of crashes 
Day 485 51 
Dusk or dawn 41 4 
Dark - street lights on 243 25 
        - street lights off 11 1 
        - no street lights 171 18 
        - street lights unknown 9 1 
Total 960 100 
 
 
3.1.3 Type of object impacted 
 
In 87% of single vehicle crashes which resulted in serious injury, an object was hit in 
either the primary or secondary crash event.  Collisions with objects were more 
common in Metropolitan Melbourne than the rest of the study area.  As shown in 
Table 3.9, the objects most commonly hit in Metropolitan Melbourne were trees and 
poles/posts (31% and 29%).  In the rest of the study area, trees were the object most 
commonly struck (40%), followed by embankments (11%) and poles/posts (7%). 
 
3.1.3.1 Crashes involving trees and poles 
 
Poles in this section are defined as including objects coded as poles/posts, guide 
posts, traffic signs and traffic signals.  Almost 60% of the crashes involved an impact 
with a tree or pole (66% of metropolitan crashes, 47% of rural crashes). Trees and 
poles were involved to roughly the same extent in metropolitan crashes but trees were 
much more common in rural crashes (see Table 3.10). 
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Table 3.9.  Object hit in crash (percentages).  See Appendix 2 for details of objects hit in 
primary and secondary crash events. 

 
Object hit Metropolitan 

area 
(n=603) 

Rest of study 
area 

(n=357) 

Total 
(n=960) 

Pole/post 29 7 21 
Tree 31 40 34 
Fence/wall 8 6 7 
Embankment 7 11 8 
Guide post 1 3 1 
Traffic sign 4 <1 3 
Guard rail 2 3 2 
Bridge 1 2 1 
Other fixed object 3 5 4 
Traffic signal 2 0 2 
Safety zone 1 0 1 
Animal <1 1 1 
Other 3 1 2 
    
No object hit 8 21 13 
Total 100 100 100 

Note:  For crashes in which objects were hit in both the primary and secondary crash 
events, the object hit in the primary crash event is coded.  This circumstance 
comprises 2 crashes only. 

 
 

Table 3.10.  Percentages of crashes which involved an impact with a tree or a pole. 
 
Object impacted Metropolitan area 

(n=603) 
Rest of study area 

(n=357) 
Overall 
(n=960) 

Tree 30 40 34 
Pole 36 8 25 
No tree or pole impacted 34 53 41 
Total 100 101 100 
 
 
The proportions of crashes which involved impacts with trees or poles were similar 
across driver age groups and BAC levels (see Table 3.11).  However, impacts with 
poles in rural areas were somewhat more likely to occur for drivers under 25 and 
drivers with a BAC>.05. 
 
Of the 566 crashes involving trees and poles, 131 (23%) occurred on a curve.  For 
comparison, 269/960 (28%) crashes in total occurred on a curve.   
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Table 3.11.  Percentages of crashes which involved an impact with a tree or a pole according 
to the age group and BAC of the driver. 

 
Driver Percent hit trees Percent hit poles 
characteristics Metropolitan 

area 
Rest of 
study 
area 

Overall Metropolitan 
area 

Rest of 
study 
area 

Overall 

Age       
Under 25 31 41 35 36 12 27 
25 to 59 31 37 33 35 5 24 
60 and over 24 44 33 38 3 21 

       
BAC<=.05 30 41 34 37 7 25 
BAC>.05 32 35 33 37 16 31 
 
 
3.2 PERSONS INVOLVED 
 
3.2.1 Injury severity 
 
The severity of injury to drivers and passengers in serious injury crashes is 
summarised in Table 3.12.  A total of 1170 persons (69% of whom were drivers) were 
seriously injured in the 960 crashes.  An additional 272 persons received a lesser 
severity of injury in these crashes.  The driver was injured in 94% of the crashes. 
 
 

Table 3.12.  Severity of injury to drivers and passengers in serious injury single vehicle 
crashes. 

 
Injury severity Drivers Passengers All occupants 
Serious injury 812 358 1170 
Other injury 87 185 272 
Non-injury 61 125 186 
Total 960 668 1628 
 
 
Table 3.13 presents information about the ages of the persons seriously injured.  
About 47% of the persons seriously injured in the crashes were aged under 25.  About 
9% of the persons seriously injured were aged 60 or over. 
 
 

Table 3.13.  Age groups of people seriously injured in serious injury single vehicle crashes. 
 
Age group Drivers Passengers All occupants 
Under 25 342 210 552 
25 to 59 394 94 488 
60 and over 74 29 103 
Unknown 2 25 28 
Total 812 333 1170 
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3.2.2 Demographics of drivers 
 
Overall, 66% of the drivers in the crashes were male. 
 
The ages of the drivers involved in the crashes are summarised in Figure 3.3.  More 
than 40% of the drivers were aged under 25.  Around 7% of the drivers were aged 
over 65. 
 
 
Figure 3.3.  Age groups of drivers and riders involved in serious injury single vehicle crashes. 
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Drivers under 25 were more likely to be carrying passengers (48%) than 25-59 year 
old drivers (37%).  Twenty-six percent of drivers over 60 were carrying passengers. 
 
3.2.3 Licensing 
 
The types of licences held by the drivers are summarised in Table 3.14.  “Other” 
included light and heavy bus and rigid and articulated truck licences.  Six percent of 
drivers did not hold a current licence, including 2% whose licence had lapsed.  Most 
drivers whose licences had lapsed were aged 25 to 59, while other unlicensed drivers 
were evenly divided between the under 25 and 25 to 59 year age groups.  Two of the 
unlicensed drivers were aged 17. 
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Table 3.14. Type of licence held by the driver. 
 

Type of licence held Number of crashes Percent of crashes 
Unlicensed 34 4 
Lapsed 18 2 
Learner 28 3 
Probationary 247 26 
Full car 537 56 
Other 31 3 
Unknown 65 7 
Total 960 100 

 
 
Twenty-eight car drivers (3%) held a learners permit.  At the time of the crash, there 
were no passengers coded for 11 (39%) of the learner permit holders.  While this 
suggests that the learner driver was driving unaccompanied by a licensed driver, it 
may be that the accompanying driver was not injured and therefore their presence was 
not recorded on the database. 
 
Of the 247 probationary drivers, 27 were aged 25 and over (11%). 
 
3.2.4 Alcohol 
 
BAC readings were available for 492 (51%) drivers and are summarised in Table 
3.15.  Because of the high number of missing cases, Table 3.15 lists driver 
percentages for known cases as well as for the total number of cases. 
 
The general BAC limit of .050 was exceeded by 223 drivers (46% of known cases). 
 
 

Table 3.15.  Blood alcohol concentration of the driver. 
 
BAC Number Percent of Percent of 
  all cases known cases 
<=0.050% 269 28 55 
0.051 to 0.149% 111 12 23 
>=0.150% 112 12 23 
Unknown 468 49 - 
Total persons 960 100 100 
 
 
The level of severity of injury to drivers with known BAC is summarised in Table 
3.16.  There was a statistically significant relationship between injury severity and 
BAC level (χ2(4)=53.8, p<.001).  Drivers with BACs between .05 and .15 appeared to 
be somewhat less severely injured than those with higher or lower BAC levels.  This 
finding could result from anomalies in the collection of BAC data or could be real.  
Further data are needed to assess this finding. 
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Table 3.16.  Percentages of drivers with given BACs by driver’s level of injury 
 
Injury level of driver BAC Level 
 <=0.050% 0.051 to 0.149% >=0.150% 
 (n=269) (n=111) (n=112) 
Serious injury 94 75 97 
Other injury 6 16 3 
Not injured - 9 - 
Total 100 100 100 
 
 
3.2.4.1 Correlates of alcohol use 
 
Sex of driver.  Based on known cases, 83% of the drivers with BAC>.05 were male.  
Fifty-two percent of males had BAC>.05, compared with 29% of females (see Table 
3.17).  Similarly, drink drivers whose BAC was over .15 were more likely to be male 
(82%). 
 
 
Table 3.17.  Percentages of male and female drivers with given blood alcohol concentrations 

(BACs). 
 
BAC Sex of driver 
 Male Female Total 

 All 
(n=637) 

Known 
(n=355) 

All 
(n=319) 

Known 
(n=137) 

All 
(n=956) 

Known 
(n=492) 

<=.050 27 48 31 72 28 55 
.051-.149 14 26 6 14 12 23 
>=.150 14 26 6 15 12 23 
Unknown 44 - 57 - 49 - 
Total 100 100 100 100 100 100 
 
 
Age.  The percentages of drivers of each age group at each BAC level are presented in  
Table 3.18 (all cases) and Table 3.19 (BAC known cases).  For the BAC known cases, 
very few of the drivers aged 60 or over had BACs greater than .05.  The proportion of 
drivers with BAC>.05 was highest for drivers aged 25 to 59.  These drivers were also 
more likely to have BACs exceeding .15. 
 
 

Table 3.18.  Percentages of drivers with given blood alcohol concentrations (BACs) as a 
function of age group (all cases). 

 
BAC Age group 
 Under 25 

(n=419) 
25 to 59 
(n=451) 

60 and over 
(n=84) 

Total 
(n=954) 

<=.050 31 23 41 28 
.051-.149 14 12 1 12 
>=.150 10 15 2 12 
Unknown 45 50 56 49 
Total 100 100 100 101 
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Table 3.19.  Percentages of drivers with given blood alcohol concentrations (BACs) as a 
function of age group (BAC known cases). 

 
BAC Age group 
 Under 25 

(n=229) 
25 to 59 
(n=225) 

60 and over 
(n=37) 

Total 
(n=491) 

<=.050 56 47 92 55 
.051-.149 25 24 3 23 
>=.150 19 30 5 23 
Total 100 100 100 100 

 
 
Location of crash.  BAC data was missing for 47% of drivers in crashes in the 
metropolitan area and 52% of drivers in crashes in the rest of the study area.  
Somewhat higher percentages of crashes in the metropolitan area (49%) compared 
with the rest of the study area (39%), involved BACs>.05 (known cases). 
 
Licensing.  Drivers with BACs greater than .05 were more likely to be unlicensed, 
than drivers with BACs less than .05 (see Table 3.20).  Drivers with BACs greater 
than or equal to .150 were less likely to be novice drivers (learner permit or 
probationary licence) than drivers with BACs below this level. 
 
One learner driver and 12 probationary drivers had BACs between zero and .05, in 
contravention of the licensing restrictions.  Six learner drivers and 53 probationary 
drivers had BACs above .05. 
 
 

Table 3.20.  Percentages of drivers of each licence type as a function of BAC level (BAC 
known cases). 

 
Licence type BAC 
 <=.050 

(n=269) 
.051-.149 
(n=111) 

>=.150 
(n=112) 

Total 
(n=492) 

Unlicensed 4 3 12 5 
Lapsed 2 6 3 3 
Learner permit 2 5 1 2 
Probationary 29 29 19 27 
Full car 54 43 58 52 
Other 2 5 3 3 
Unknown 7 11 5 8 
Total 100 100 100 100 

 
 
3.2.5 Passengers 
 
The data presented below should be accepted with some caution due to possible 
problems with the completeness and accuracy of passenger information in the 
database.  Specifically, information about uninjured passengers appears to be missing, 
thus underestimate the numbers of passengers present. 
 
Given the above caveat, there were 668 passengers in 393 crashes where presence of a 
passenger was recorded (41%).  The number of passengers per vehicle ranged from 0 
to 11.  In total, 358 passengers were seriously injured in the crashes. 
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Passengers were predominantly male (61%) and under 25 years of age (65%).   
 
Table 3.21 shows that as age group of the driver increased, the percentage of vehicles 
in which there were passengers decreased.  While similar percentages of drivers in 
each age group had one passenger at the time of the crash, younger drivers more 
commonly had larger numbers of passengers. 
 
 

Table 3.21.  Number of passengers in the car by age group of the driver. 
 

Number of  Age group 
passengers Under 25 

(n=419) 
25 to 59 
(n=451) 

60 and over 
(n=84) 

Total 
(n=954) 

None 52 63 74 59 
One  26 21 24 23 
Two 13 9 1 10 
Three 5 6 1 5 
Four or more 4 1 0 2 

 
 
3.3 VEHICLES INVOLVED 
 
 
This section describes the characteristics of the vehicles involved in the serious injury 
single vehicle crashes.  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 of these vehicles. 
 
The data file was selected to include cars and light trucks, however all 960 vehicles 
involved in the serious injury crashes were cars (as coded by Vic Roads and Victoria 
Police). 
 
The years of manufacture of the vehicles involved in the crashes ranged from 1960 to 
1996 (see Table 3.22).  Almost 20% of the vehicles involved in crashes were 
manufactured before 1978 and so were not required to comply with some of the 
current safety standards (ignoring ADR69). 
 
The distribution of age of vehicle did not differ significantly across age groups of 
drivers (χ2(2)=3.4, p>.10).  Of drivers aged under 25, 24% drove vehicles 
manufactured before 1978, compared with 19% of drivers aged 25 to 59 and 17% of 
drivers aged over 60. 
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Table 3.22.  Years of manufacture of vehicles involved in the serious injury single vehicle 
crashes. 

 
Year of manufacture Number of crashes Percent of crashes 
Pre-1970 21 2 
1970-1977 172 18 
1978-1989 530 55 
1990 and on 198 21 
Unknown 39 4 
Total 960 100 

 
 
The most common makes of vehicles involved in the crashes were:  Holden (264), 
Ford (206) and Toyota (145).  Model information was not available. 
 
 
3.4 SUMMARY OF CHARACTERISTICS OF SINGLE VEHICLE 
SERIOUS INJURY CRASHES 
 
 
There were 960 single vehicle crashes in which 1170 persons were seriously injured.  
The crashes had the following characteristics: 
 
Type of crash 
• 87% of the crashes involving hitting objects 
• the object hit was coded as a tree or a pole or post in 55% of all crashes (60% 

metropolitan, 47% rest of study area crashes) 
• if traffic signals, traffic signs and guide posts are classified as poles, almost 

60% of all crashes involved hitting a tree or a pole or post  
• impacts with trees were more common outside the metropolitan area and 

impacts with poles or posts were more common in the metropolitan area 
 
Temporal characteristics 
Crashes were most common 
• from midday to midnight 
• on Saturdays and Sundays 
• in December and January 
 
Persons seriously injured 
• the driver was seriously injured in 85% of crashes 
• almost half the persons seriously injured were aged under 25 
 
Drivers 
• 66% of the drivers were male 
• more than 40% of the drivers were aged under 25  
• 6% of drivers did not hold a current licence (2% had lapsed licence) 
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Alcohol 
• BAC was known for 51% of crashes.  The percentages in this section are 

percentages of known cases. 
• BAC>.05 in 46%, BAC>.15 in 23% of crashes 
• drivers with BACs between .05 and .15 appeared to be somewhat less severely 

injured than those with higher or lower BAC levels - further data are needed to 
assess this finding 

• males were more likely than females to have BAC>.05 and much more likely to 
have BAC>.15  

• BAC>.05 was equally common among drivers aged under 25 and 25 to 59.  It 
was considerably less common for drivers aged 60 and over 

• drivers aged 25 to 59 were more likely to have BAC>.15 than those under 25 or 
those aged 60 and over 

• proportions of crashes with BAC>.05 were somewhat greater in metropolitan 
than rural areas 

 
Passengers 
• passenger information was reliable only for injured passengers and therefore 

underestimates numbers of passengers 
• there were passengers recorded in 41% of crashes  
• 41% of those seriously injured were passengers 
• passengers were predominantly male (61%) and under 25 (65%) 
• young drivers were more likely to have passengers (and more passengers) than 

other drivers 
 
Vehicles 
• about 20% of the vehicles involved in crashes were manufactured before 1978 

and so were not required to comply with some of the current safety standards 
• age of the vehicle was not related to age of the driver 
 
Locations of crashes 
• 63% of crashes occurred in Melbourne metropolitan area, 37% in the remainder 

of the study region 
• 40% of the crashes occurred in 60 km/h speed limit areas, while 40% occurred 

where the speed limit was 100 or 110 km/h  
• 79% of rural crashes and 21% of metropolitan crashes occurred in high speed 

areas (100 km/h and above). 
• 28% of crashes occurred on curves (24% of metropolitan, 35% of rest of study 

area) 
• 30% of metropolitan and 9% of rest of study area crashes occurred at 

intersections (most commonly T intersections) 
• traffic controls were present at the site of 5% of crashes (6% of metropolitan, 

3% of rest of study area) 
• the road was wet for 28% of crashes 
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4. COMPARISON OF CHARACTERISTICS OF FATAL AND 
SERIOUS INJURY CRASHES 
 
 
In this section, the characteristics of single vehicle crashes resulting in fatality and 
serious injury are compared.  For both levels of severity, only crashes involving cars 
and light trucks are included.  For this reason, the values presented for fatal crashes 
differ slightly from those in the companion report Characteristics of fatal single 
vehicle crashes (Haworth, Vulcan, Bowland and Pronk, 1997a) which include other 
vehicle types.  
 
 
4.1 CRASH CHARACTERISTICS 
 
The time patterns of occurrence of fatal and single vehicle crashes were similar.  The 
distributions of crashes by quarter of the day, day of week and month of year did not 
differ significantly between fatal and serious injury crashes (time of day: χ2(3)=5.5, 
p=.14, day of week: χ2(6)=2.7, p=.85, month: χ2(11)=12.9, p=.30). 
 
The metropolitan-rural distribution of crashes was similar:  60% of fatal and 63% of 
serious injury crashes occurred in the Melbourne metropolitan area.  In addition, there 
was no difference in the proportions of fatal and serious injury crashes which 
occurred on curves (χ2(1)=0.31, p=.58). 
 
Fatal crashes were less likely to have occurred on gravel or unpaved roads than 
serious injury crashes (5% versus 10%, χ2(1)=4.1, p<.05 and fatal crashes were more 
likely than serious injury crashes to have occurred where a traffic control was present 
(13% versus 5%, χ2(1)=11.8, p<.01).  Fatal crashes were more likely than serious 
injury crashes to have occurred on divided roads (33% versus 22%, χ2(1)=7.7, p<.01). 
 
There were no significant differences in the percentages of fatal and serious injury 
crashes which occurred where there was a speed limit of 100 km/h or greater 
(χ2(1)=1.5, p=.22) or between the percentages of fatal and serious injury crashes 
which occurred at intersections (χ2(1)=0.9, p=.76). 
 
4.1.2 Collisions with trees and poles 
 
Overall, fatal single vehicle crashes were more likely to involve impact with a tree or 
pole than were serious injury single vehicle crashes.  This was most evident for trees, 
with 69% of fatal crashes in the rest of the study area involving trees, compared with 
40% of serious injury crashes (see Table 4.1). 
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Table 4.1.  Percentages of crashes which involved impact with a tree or pole. 
 

Location Severity of crash Percent of crashes involving impact with 
  Tree Pole 
Metropolitan Fatal 39 39 
 Serious injury 30 36 
    
Rest of study area Fatal 69 13 
 Serious injury 40   8 
    
Overall Fatal 51 29 
 Serious injury 34 25 
 
 
4.2 DRIVER CHARACTERISTICS 
 
The proportions of drivers in the age groups under 25, 25 to 59 and 60 and over did 
not differ significantly between fatal and serious injury crashes (χ2(2)=2.3, p=.32).  
However, significantly more drivers in fatal than serious injury crashes were male 
(χ2(1)=6.1, p<.05).   
 
Drivers in fatal crashes were more likely to be unlicensed than those in serious injury 
crashes (12% versus 6%, see Table 4.2).  In both fatal and serious injury crashes, 
some of the learner drivers were driving unaccompanied.   
 
 

Table 4.2. Percentages of drivers in fatal and serious injury crashes by type of licence held. 
 

Type of licence held Fatal (n=114) Serious injury (n=960) 
Unlicensed or lapsed 12* 6 
Learner 4 3 
Probationary 22 26 
Full car 60 56 
Other 0 3 
Unknown 2 7 
Total 100 100 

* may include lapsed 
 
 
Drivers in fatal crashes were significantly more likely to be recorded as not wearing 
seat belts, compared with drivers in serious injury crashes (19% versus 5%, 
χ2(1)=30.8 , p<.01).  Some of this difference may be attributed to the greater 
reliability of judgement that the driver was not wearing a seat belt in fatal crashes 
where the judgement may be based on observation, rather than the statement of the 
driver.  
 
 
4.3 ALCOHOL 
 
Comparison of the prevalence of alcohol in drivers in fatal and serious injury single 
vehicle crashes is complicated by the large amount of missing data (almost 50%) for 
drivers in serious injury crashes.  The effect of this missing data is likely to be one of 
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increasing the proportion of positive BAC values in the known data for serious injury 
crashes. 
 
Possibly as a result of this factor, among the drivers with BAC known, the proportion 
of drivers with BAC>=.05 was almost statistically significantly higher in serious 
injury than fatal crashes (45% versus 36%, (χ2(1)=3.48, p=.06, see Table 4.3).  
However, among the drivers with BAC levels greater than zero, drivers in fatal 
crashes were more likely to have BACs of .150 and above than drivers in serious 
injury crashes (62% versus 42%, χ2(2)=6.5, p<.05). 
 
 

Table 4.3.  Blood alcohol concentration (BAC level) for drivers in fatal and serious injury 
single vehicle crashes. 

 
BAC level Fatal  

(n=114) 
Serious injury  

(n=960) 
 Percent of 

known 
Percent of all Percent of 

known 
Percent of all 

zero 59 57 47 24 
.001 to .050 6 5 8 4 
.051 to .149 10 10 23 12 
.150 and over 26 25 23 12 
Missing  4  49 
 
 
4.4 PASSENGERS 
 
There was no significant difference between the proportions of fatal and serious 
injury crashes where there were passengers present (40.4% and 40.9%, χ2(1)=0.1, 
p=.81).   
 
However, the number of passengers may have been underestimated for serious injury 
crashes because of under-recording of passengers in serious injury crashes who were 
not injured.   
 
Among drivers in serious injury crashes, 6.4% were uninjured.  Thus, if the 
distribution of injury was similar among drivers and passengers, and all uninjured 
passengers were not recorded, then the true number of passengers may have been 
about 6.8% greater.  If this was true, then there remains no significant difference 
between the proportions of fatal and serious injury crashes where there were 
passengers present (40.4% and 47.7%, χ2(1)=2.46, p>.10). 
 
 
4.5 VEHICLES 
 
The proportions of vehicles manufactured before 1978 did not differ significantly 
between fatal and serious injury crashes (χ2(1)=0.01, p=.93). 
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5. COMPARISON OF SERIOUS INJURY CRASHES WITH 
CONTROL INFORMATION 
 
 
5.1 INTRODUCTION TO CASE-CONTROL COMPARISONS 
 
The case-control comparisons presented here relate only to cars and light commercial 
vehicles.  This resulted in data for 960 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 most severe injury 
in the crash being serious injury.  Thus the relative risks relate to both crash 
involvement and crash severity, rather than to crash involvement alone. 
 
5.1.1 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 variable was coded for both cases and controls 
• the amount of missing data was not excessive for cases or controls 
• there was a satisfactory level of data reliability 
 
5.1.2 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 
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regression was used to calculate the odds ratios adjusted for the effects of age and 
BAC level. 
 
5.2 DRIVER FACTORS 
 
5.2.1 Driver demographic characteristics 
 
5.2.1.1 Driver age 
 
Almost 45% of drivers in crashes were aged under 25, compared with 15% of control 
drivers.  The effect of driver age on risk of involvement in a serious injury single 
vehicle crash was examined by comparing the involvement of various age groups 
against that of 35 to 49 year olds (see Figure 5.1).  The comparisons showed that the 
crash risk was highest for the youngest age group:  drivers aged under 21 were 18 
times more likely to be involved in a crash.  Drivers aged 21 to 24 were 3.6 times 
more likely to be involved in a crash.  The relative risk for drivers aged 25 to 34 was 
almost double that for drivers aged 35 to 49.  The odds ratios for drivers aged 50 to 59 
and drivers aged 60 to 69 were not statistically significantly greater than for those 
aged 35 to 49.  However, drivers aged 70 and over were twice as likely to have been 
involved in a crash as 35 to 49 year olds. 
 
 

Figure 5.1.  Unadjusted odds ratios and confidence intervals for involvement in a serious 
injury single vehicle crash.  Drivers aged 35 to 49 were the reference group. 
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Other factors may be contributing to (or masking) these odds ratios.  In Tables 5.1 to 
5.4 driver age and driver sex are presented as a function of the major related factors.  
The age and sex distributions of drivers appeared similar in the metropolitan area and 
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the rest of the study area (see Table 5.4).  The odds ratios for drivers aged under 25 
and drivers aged 60 and over (compared with 25 to 59 year olds) are adjusted for a 
number of possible related factors (finer disaggregation was prevented by sample 
sizes) in Table 5.5.   
 
 

Table 5.1.  Percentages of cases and controls for which driver demographic variables were 
present.  Percentages are of known.  

 
Age group Present in % 

cases 
Present in % 

controls 
Under 25 44 15 
25 to 59 47 72 
60 and over 9 12 

 
 

Table 5.2.  Percentages of cases and controls for which the driver was male for each age 
group.  Percentages are of known. 

 
Age group Percent of drivers who were male 
 Cases Controls 
Under 25 70 73 
25 to 59 62 66 
60 and over 77 80 
Total 67 69 

 
 

Table 5.3.  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 48 16 45 25 
Aged over 60 13 12 1* - 
Male driver 64 68 82 75 

 
 

Table 5.4.  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 45 14 42 16 
Aged 25 to 59 48 74 47 72 
Aged over 60 8 12 11 13 
Male driver 67 69 67 69 
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Table 5.5.  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 Sex BAC over .05 
Aged under 25 
 

4.4 
3.5-5.6 

 4.5 
3.6-5.7 

5.6 
4.1-7.8 

 
Aged over 60 
 

1.1 
0.8-1.5 

 1.1 
0.8-1.5 

1.9 
1.2-3.0 

 
Male driver 
 

0.9 
0.7-1.1 

0.8 
0.7-1.0 

 0.8 
0.6-1.1 

 
 
The odds ratios for driver age were largely unaffected by adjustment for sex of the 
driver (see Table 5.5).  However, adjustment for BAC>.05 increased the odds ratios 
for driver age.  After adjustment for BAC>.05, the odds ratio for the driver being aged 
60 or over (compared with 25 to 59) became statistically greater than one. 
 
5.2.1.2 Driver sex 
 
Overall, about two-thirds of both crashed and control drivers were male, showing that 
the driver being male was not a risk factor for involvement in serious injury single 
vehicle crashes.  Correction for age group and BAC>.05 made little difference to the 
odds ratios for male drivers. 
 
5.2.2 Driver licensing 
 
Information about licence type was available for crashed and control drivers.  
Information about years of driving experience was unavailable for more than 70% of 
crashed drivers and so this factor was not analysed. 
 
The percentages of crash and control drivers according to licence type are presented 
in Table 5.6.  The odds ratios for each licence type were calculated with reference to a 
standard full car licence (see Table 5.9). 
 
Four percent of crashed drivers were unlicensed, compared with none of the control 
group.  This prevented calculation of an odds ratio for unlicensed driving.  There were 
some control drivers whose licences had lapsed, however.  Driving with a licence 
which had lapsed was associated with a significantly elevated odds ratio of about 
seven, which was reduced only slightly when adjusted for BAC or age and BAC.  
 
Three percent of drivers in crashes held a learners permit, compared with less than 1% 
of controls.  The unadjusted odds ratio for learner drivers was about 16.   
 
When the learner driver risk was adjusted for age group, the odds ratio fell to 10, 
showing that some of the overall elevated risk for learner drivers was associated with 
the over-representation of young drivers in the crash sample (see Table 5.7).  
Adjustment for BAC also reduced the odds ratio for learner drivers (see Table 5.8), 
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and the odds ratio adjusted for both age group and BAC was no longer statistically 
significant. 
 
 

Table 5.6.  Percentages of cases and controls for which driver experience and licensing 
variables were present.  Percentages are of known.   

 
Licence category 
 

Present in % 
cases 

Present in % 
controls 

Unlicensed 4 0 
Licence lapsed 2 <1 
Learner 3 <1 
Probationary 28 8 
Full 60 79 
Other 4 12 

 
 

Table 5.7.  Percentages of cases and controls for which driver experience and licensing 
variables were present for each age group.  Percentages are of known. 

 
Licence category Under 25 25 to 59 60 and over 
 Cases Controls  Cases Controls  Cases Controls
Unlicensed 4 0  4 0  1 0 
Licence lapsed 1 0  3 <1  0 1 
Learner 5 2  2 0  0 1 
Probationary 57 50  6 1  0 0 
Full 31 48  79 84  94 88 
Other 1 1  6 15  4 11 

 
 

Table 5.8.  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. 
 

Licence category BAC<=.05 BAC>.05 
 Cases Controls Cases Controls* 
Unlicensed 4 0 8 0 
Licence lapsed 2 <1 4 25 
Learner 2 <1 3 0 
Probationary 31 8 26 0 
Full 58 79 55 50 
Other 2 12 4 25 
*  there were only four controls with BAC>.05 so these percentages are unreliable 

 
 
There were no passengers recorded for 39% (11/28) of the learner drivers in crashes.  
These drivers may have been driving unaccompanied or they may have had uninjured 
passengers which were not recorded in the database. 
 
The odds ratio for learner drivers with passengers (“accompanied”) was calculated as 
2.12 (1.34-3.35).  The odds ratio for learner drivers without passengers 
(“unaccompanied”) could not be calculated because there were no learner drivers 
without passengers in the control group. 
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Holding a probationary licence was associated with increased crash risk, even after 
adjustment for age and BAC. 
 
“Other licences” included various categories of truck and bus licences.  Holding one 
of these licences was associated with reduced crash risk, overall and after adjustment 
for age group and/or BAC. 
 
 
Table 5.9.  Odds ratios and confidence intervals for driver experience and licensing variables, 

unadjusted and adjusted for age group and BAC.  There were too few unlicensed control 
drivers to calculate odds ratios for unlicensed driving.  Highlighted odds ratios are statistically 

significant at the 95% level. 
 
Licence  Unadjusted Adjusted for 
category  Age group BAC over .05 Age group and 

BAC over .05 
Licence lapsed 6.9 7.0 5.6 5.8 
 2.0-23.6 2.0-24.1 1.3-24.8 1.3-26.6 

 
Learner 16.1 10.3 10.3 4.8 
 3.8-68.1 2.4-44.2 2.0-53.4 0.9-25.6 

 
Probationary 4.4 2.3 5.0 2.4 
 3.3-6.0 1.6-3.4 3.4-7.3 1.5-4.0 

 
Other 0.4 0.4 0.2 0.2 
 0.3-0.6 0.3-0.6 0.1-0.5 0.1-0.6 
 
 
5.2.3 Alcohol 
 
Information about blood alcohol concentration was collected for case and control 
drivers.  BAC data was missing for almost half of the crashed drivers.  The BAC 
reading was unavailable for 31 controls, mainly because it was not recorded by Police 
on the licence questionnaire.  The availability of data is summarised in Table 5.10.  It 
is likely that the pattern of missing information for crashes is not random, and that 
zero values are more likely to be missing than positive values.  Therefore the 
percentage of crashes in which BAC is truly greater than zero is probably higher for 
those crashes where BAC is known, than in crashes where BAC is unknown.  This 
would serve to inflate the odds ratios somewhat. 
 
 

Table 5.10.  Availability of alcohol information for case and control drivers. 
 

BAC Cases Controls 
 Number Percent Number Percent 
Available 491 51 816 96 
Missing 469 49 31 4 
Total 960 100 847 100 

 
 
Table 5.11 shows that about 53% of drivers in crashes tested positive for alcohol, 
compared to only 3% of controls.  Having a BAC of greater than .05 was associated 
with an odds ratio of 167 (see Table 5.15).  Crashed male drivers were almost twice as 

______________________________________________________________________________ 
28    MONASH UNIVERSITY ACCIDENT RESEARCH CENTRE 



likely than females to have a BAC>.05 (see Table 5.12), while crashed drivers aged 
60 and over were less likely to have BAC>.05 than other crashed drivers (see Table 
5.13).  Adjustment for age group or sex produced slight increases in the odds ratio 
associated with having BAC>.05.  Crashed drivers in the metropolitan area were more 
likely to have BAC>.05 than drivers in the rest of the study area (49% versus 39%, 
see Table 5.14).  Adjustment for metropolitan/rural reduced the odds ratio for 
BAC>.05 from 167 to 154 (see Table 5.15) 
 
The distribution of BAC levels is summarised in Table 5.11.  The crashed drivers with 
BAC>.05 were equally likely to have BACs in the ranges .051-.149 and .150 and 
above.  This was true for both males and females (see Table 5.12) and across age 
groups (see Table 5.13), although drivers under 25 were somewhat less likely to have 
BACs>=.150 than drivers aged 25 to 59. 
 
Odds ratios for several levels of alcohol were calculated against the reference group 
of zero BAC.  Having a BAC between zero and .05 was associated with a statistically 
significant odds ratio of 6.0.  The odds ratio for crashing with BACs between .050 and 
.150 was 95.6.  The adjusted and unadjusted odds ratios were similar.  While 23% 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 5.11.  Percentages of cases and controls according to BAC level.  Percentages are of 

known.   
 

Variable Present in % 
cases 

Present in % 
controls 

BAC>.050 45 1 
   
BAC level   

zero 47 97 
<=.050 8 3 
.051 to .149 23 1 
>=.150 23 0 

 
 
Table 5.12.  Percentages of cases and controls according to BAC level for male and female 

drivers.  Percentages are of known. 
 

Variable Male Female 
 Cases Controls Cases Controls 
BAC>.05 52 1 29 <1 
     
BAC level     

zero 39 95 66 100 
<=.050 9 4 6 0 
.051 to .149 26 1 14 <1 
>=.150 26 0 15 0 
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Table 5.13.  Percentages of cases and controls according to BAC level 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 44 1  53 1  8 0 
         
BAC level         

zero 46 94  40 97  89 98 
<=.050 10 5  7 2  3 2 
.051 to .149 25 1  24 1  3 0 
>=.150 19 0  30 0  5 0 

 
 
Crashed drivers in the metropolitan area were more likely to have BAC values of .150 
and above than crashed drivers in the rest of the study area (see Table 5.14). 
 
 

Table 5.14.  Percentages of cases and controls according to BAC level for drivers in the 
metropolitan area and the rest of the study area.  Percentages are of known. 

 
Variable Metropolitan area Rest of study area 
 Cases Controls Cases Controls 
BAC>.05 49 1 39 <1 
     
BAC level     

zero 44 97 51 97 
<=.050 8 3 9 3 
.051 to .149 23 1 22 <1 
>=.150 26 0 17 0 

 
 

Table 5.15.  Odds ratios and confidence intervals for alcohol variables, unadjusted and 
adjusted for age group and sex.  Highlighted odds ratios are statistically significant at the 95% 

level. 
 
Variable Unadjusted Adjusted for 
  Age group Sex Metropolitan/ 

rural 
BAC>.050 167.1 

61.7-453.1 
189.4 

69.2-518.6 
174.1 

64.1-472.9 
154.1 

56.7-418.6 
     
BAC level     

<=.050 6.0 
3.5-10.2 

5.2 
2.9-9.4 

6.5 
3.8-11.2 

6.0 
3.5-10.4 

 
.051 to .149 95.6 

34.9-262.1 
98.2 

35.3-273.1 
103.2 

34.5-283.8 
91.0 

33.1-250.6 
 

>=.150 12576 
0.2-large 

37929 
0.0-large 

13512 
0.2-large 

10806 
0.2-large 
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5.2.4 Driver seat belts 
 
Overall, 5% 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 5.16).  Data were missing for 23% of cases and 4% 
of controls.   
 

 
Table 5.16.  Percentages of cases and controls not wearing seat belts.  Percentages are of 

known. 
 

 Percent of cases Percent of controls 
Overall 5 2 
   
BAC<=.05 3 2 
BAC>.05 11 0* 
   
BAC level   

zero 4 2 
<=.050 0 0 
.051 to .149* 10 0* 
>=.150 12 - 

   
Driver sex   

male 6 2 
female 4 <1 

   
Driver age   

under 25 4 2 
25 to 59 5 2 
60 and over 7 0 
   

Location   
metropolitan area 4 2 
rest of study area 5 1 

*  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 5.16 shows that while 4% of drivers with zero BAC in crashes were 
not wearing seat belts, this rose to 12% of those with BACs of .150 or above.  The 
odds ratio for not wearing a seat belt dropped from 3.2 to 2.5 after adjustment for 
BAC level which was no longer statistically significantly greater than one (see Table 
5.17). 
 
While male drivers in crashes were more likely to be not wearing a seat belt than 
females (see Table 5.16), this was probably a reflection of the greater BAC levels of 
males.  The odds ratio for not wearing a seat belt after adjustment for BAC level did 
not differ markedly when further adjusted for driver sex (2.6 versus 2.5, see Table 
5.17). 
 
There was little evidence that drivers in the rest of the study area were less likely to 
wear seat belts than drivers in the metropolitan area (see Table 5.16) and adjustment 
for location had little effect on the odds ratios (see Table 5.17).   
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Table 5.17.  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 3.2 1.7-6.1 
   
Adjusted for...   
BAC level 2.5 1.0-6.2 
BAC over .05 2.2 0.9-5.5 
Sex 3.3 1.7-6.3 
Age 3.3 1.7-6.4 
Metropolitan/rural 3.0 1.6-5.8 
BAC level and sex 2.6 1.0-6.5 
BAC over .05 and sex 2.3 0.9-5.7 
BAC level and age 2.2 0.8-5.9 
BAC over .05 and age 2.0 0.8-5.3 
BAC over .05 and metro/rural 1.6 0.6-4.2 

 
 
5.2.4.1 Injured drivers only 
 
The analyses reported above are based on the entire sample of crashes, which 
included crashes in which the driver was not seriously injured.  When the analyses 
were restricted to injured drivers only, similar proportions of drivers were not wearing 
seat belts. 
 
 
5.3 PASSENGER FACTORS 
 
A priori the presence of passengers might increase or decrease the risk of being 
involved in a serious injury 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 seriously injured.  
Alternatively, passenger conversation might aid in keeping the driver awake. 
 
As noted earlier, the crash data are problematic in that the presence of passengers may 
only be recorded if (some) passengers are injured.  This underestimates the number of 
passengers in crashes, compared to controls and reduces the size of the odds ratio for 
presence of passengers.  The earlier analyses showed that the true number of 
passengers may be up to 6.8% greater than recorded in the crash data.   
 
Passengers were recorded as present in 41% of crashes (cf 44% of control vehicles, 
see Table 5.18).  Overall, the presence of passengers did not significantly increase or 
decrease the relative risk (see Table 5.19).  This general finding is not likely to 
change if the data were corrected for under-recording of passengers.   
 
For the cases, drivers aged under 25 were more likely to have passengers than other 
drivers.  The percentage of control vehicles in which there were passengers appeared 
to increase with age.  Adjustment for age led to a reduction in the odds ratio, to a level 
at which it was significantly lower than 1.0.  Drivers in crashes with BAC>.05 were 
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no more likely to have passengers than sober crashed drivers (40% vs 38%).  It is 
unclear whether these findings would change if the data could be corrected for under-
recording of passengers. 
 
 
Table 5.18.  Percentages of cases and controls with passengers present.  Percentages are of 

known. 
 

 Percent of cases Percent of controls 
Overall 41 44 
   
BAC<=.05 38 44 
BAC>.05 40 0* 
   
Driver sex   

male 42 46 
female 39 42 

   
Driver age   

under 25 48 38 
25 to 59 37 43 
60 and over 26 54 

*  percentages based on small numbers and so may be unreliable 
 
 

Table 5.19.  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. 
 

 Odds ratio Confidence interval 
Unadjusted 0.9 0.7-1.1 
   
Adjusted for...   
BAC over .05 0.8 0.6-1.1 
Age 0.8 0.6-1.0 
BAC over .05 and age 0.7 0.5-1.0 

 
 
5.4 VEHICLE FACTORS 
 
 
The year of manufacture was available for 96% of crashed vehicles and those controls 
for which a follow-up interview was conducted.  On average, crashed vehicles were 
three years older than control vehicles (t(1490)=-8.9, p<.01). 
 
Only 19 crashed vehicles (2%) and five control vehicles (1%) 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 serious injury 
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 (see Table 
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5.21).  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 controls at several BAC levels made the relationship of BAC 
level with driving a pre-1978 vehicle difficult to detect (see Table 5.20).  Overall, 
drivers in crashes with BAC>.05 were more likely to be driving pre-1978 vehicles 
than drivers in crashes with BAC<=.05.  Adjustment of the odds ratio by BAC level 
resulted in only a small change (from 2.5 to 2.4).  Therefore the increased risk of 
crashing for pre-1978 vehicles does not result from drivers of older vehicles being 
more likely to have BAC>.05. 
 
Males were more likely than females to drive cars manufactured before 1978 (for both 
cases and controls, see Table 5.20).  Adjustment for driver sex did not markedly 
change the odds ratio for driving a pre-1978 vehicle. 
 
The proportion of vehicles which were manufactured before 1978 appeared to 
decrease with the age group of the driver (see Table 5.20).  The odds ratio for driving 
a pre-1978 vehicle was only slightly reduced by adjustment for driver age group. 
 

 
Table 5.20.  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 20 10 
<=.050 24 6* 
.051 to .149 24 0* 
>=.150 26 - 

   
BAC<=.05 20 10 
BAC>.05 25 0* 
   
Driver sex   

male 23 12 
female 18 4 

   
Driver age   

under 25 24 15 
25 to 59 19 9 
60 and over 17 8 
   

Location   
metropolitan area 22 10 
rest of study area 19 9 

*  percentages based on small numbers and so may be unreliable 
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Table 5.21.  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 1.8-3.5 
   
Adjusted for...   
BAC over .05 2.4 1.6-3.7 
Sex 2.6 1.9-3.5 
Age of driver 2.3 1.6-3.2 
Metropolitan/rural 2.4 1.8-3.4 
BAC over .05 and sex 2.6 1.7-4.0 
BAC over .05 and age of driver  2.1 1.3-3.4 

 
 
There mean ages of vehicles and the proportions manufactured before 1978 were 
similar in the metropolitan area and the rest of the study area (see Table 5.20). 
 
 
5.5 SITE FACTORS 
 
Analyses were undertaken relating to the 960 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. 
 
5.5.1 Analysis procedures 
 
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 serious injury crashes in the 
study had 63% 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 (because of the relatively small 
number of control sites).  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 5.22.  
Odds ratios with probability values less than 0.05 were considered statistically 
significant and are presented in bold text.   
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Table 5.22.  Summary of odds ratios for site factors with probability values in brackets. 
 

 Unadjusted Adjusted for 
  Metro-rural Divided Metro-rural & 

divided 
Metropolitan area 2.64 

(<0.001) 
 

 2.58 
(<0.001) 

 

Divided 1.50 
(0.175) 

 

1.15 
(0.626) 

  

Intersection 1.35 
(0.279) 

 

0.99 
(0.978) 

1.27 
(0.391) 

0.97 
(0.927) 

Curve 2.04 
(0.011) 

 

2.33 
(0.003) 

2.16 
(0.007) 

2.37 
(0.003) 

>=100 km/h 0.46 
(<0.001) 

 

0.74 
(0.252) 

0.47 
(<0.001) 

0.74 
(0.254) 

Traffic control 0.15 
(<0.001) 

 

0.13 
(<0.001) 

0.14 
(0.038) 

0.13 
(<0.001) 

Gravel 2.21 
(0.036) 

2.96 
(0.023) 

2.40 
(0.064) 

3.04 
(0.020) 

 
 
The unadjusted odds ratio for having a crash in the metropolitan area was 2.64, 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.  
Adjustment for the metropolitan-rural factor resulted in the reduction in risk of 
crashing associated with speed limits of 100 km/h or greater becoming no longer 
significant.  In addition the odds ratios for divided roads and intersections were closer 
to 1.00 after adjustment for metro-rural.  
 
5.5.2 Results 
 
The percentages of case and control sites where each of the variables were present are 
presented in Table 5.23.   
 
 

Table 5.23.  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 road 28 28 12 8 22 16 
Intersection 29 26 9 11 22 17 
Curved 24 18 35 15 28 16 
>=100 km/h 21 32 79 80 43 62 
Traffic 
control 

6 26 3 26 5 26 

Gravel 6 8 18 3 10 5 
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The presence of curves was associated with an increased risk of crashing, even after 
adjustment for metropolitan-rural and divided roads.  The odds ratio varied from 2.04 
(unadjusted) to 2.37 (adjusted for both metropolitan-rural and divided roads).  Crashes 
in which the driver had BAC>.05 more commonly occurred on curves than crashes 
with driver BAC<=.05 (33% versus 23%).  Overall, 16% of control sites were curves. 
 
There was some evidence that sites with speed zones of 100 km/h and above were 
associated with lower crash risk.  However, the odds ratio was not significant after 
adjustment for metropolitan-rural, suggesting that the greater proportion of high speed 
roads in rural areas (which had a spuriously lower odds ratio) led to the overall 
reduced odds ratio. 
 
The analyses showed the risk of crashing to be less where traffic controls were 
present.  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).  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.   
 
Gravel and other unpaved roads were associated with a significantly increased risk of 
crashing.  An exception was after adjustment of divided/undivided road where the 
very small number of gravel divided roads led to an increase in the error term which 
resulted in the odds ratio being marginally nonsignificant (p=.06). 
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6. COMPARISON OF RISK FACTORS FOR FATAL AND 
SERIOUS INJURY SINGLE VEHICLE CRASHES 
 
 
6.1 DATA QUALITY AND COMPARABILITY 
 
 
Each of the fatal crashes was investigated by members of the Accident Investigation 
Section of the Victoria Police, who collected additional data items for the study.  Data 
for the serious injury crashes was taken from information contained on the State 
Traffic Accident Record (STAR) database.  For this reason, there were fewer 
variables available and poorer data quality for some variables for serious injury 
crashes, compared with fatal crashes.  Some of the observed differences in risk factors 
between fatal and serious injury crashes may relate to these factors.   
 
Specifically, blood alcohol concentration data was missing for about half of the 
drivers in serious injury single vehicle crashes, compared with only 2% of drivers in 
the fatal crashes.  Data related to wearing of seat belts was also likely to have been 
more accurate for drivers in fatal crashes than drivers in serious injury crashes.   
 
The serious injury data set had reliable data for injured passengers, rather than all 
passengers.  This underestimated the number of passengers in serious injury crashes, 
compared with fatal crashes and led to lower odds ratios for presence of passengers in 
serious injury crashes. 
 
 
6.2 COMPARISON OF ODDS RATIOS 
 
 
The comparison of risk factors for fatal and serious injury crashes was considered to 
be worthwhile, despite the issues of data quality for serious injury crashes.  The 
prevalence of the factors in fatal and serious injury crashes, compared with controls 
and the relevant odds ratios are compared in Table 6.1.  In general, the risk factors for 
fatal and serious injury crashes were similar and the odds ratios were of similar 
magnitude.  Thus for both fatal and serious injury crashes, the most important risk 
factors in terms of prevalence and increase in risk were: 
 
• BAC>.05 
• driver aged under 25 
• driver aged 60 and over 
• learner permit or probationary licence 
• pre-1978 vehicle 
• curved road 
 
While the increase in risk associated with not wearing a seat belt was smaller and not 
statistically significant in serious injury crashes, this difference is likely to have 
resulted from poorer data quality for serious injury crashes, rather than not wearing 
seat belts being not a risk factor for serious injury crashes. 
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Table 6.1.  Matrix of risk factors and their magnitude in fatal and serious injury single vehicle 
crashes.   

 
Risk factor % fatal 

crashes 
% serious 

injury 
crashes 

% 
controls 

Odds 
ratio - 
fatal 

crash 

Odds 
ratio - 

serious 
injury 
crash 

Driver age      
Driver aged under 25 (cf 25-59)1 41 48 15 3.9 5.6 
Driver aged 60 and over (cf 25-59)1 17 13 12 2.3 1.9 
      
Driver licensing      
Unlicensed driver2 13 4   0 undefined undefined 
Licensed lapsed2 unk 2 <1 - 7.0 
Learner permit2   5 3 <1 10.9 10.3 
Probationary licence2 22 28   5 3.4 2.3 
Other2 unk 4 12 - 0.4 
      
Alcohol      
BAC>.053 37 45 <1 120.6 167.1 
BAC .001-.0503 4 8 3 2.1 6.0 
BAC .051-.1493 10 23 1 33.4 95.6 
BAC .150 and above3 27 23 0 undefined undefined 
      
Vehicle-related characteristics      
Not wearing seat belt1 13 3   2 8.4 2.5 
Pre-1978 vehicle 21 21 9 2.3 2.5 
      
Site factors      
Curves 30 28 16 2.4 2.3 
Gravel4 5 10 5 1.0 3.0 

 1  Percent in drivers with BAC<=.05, OR adjusted for BAC 
 2 OR adjusted for age group 
 3  includes drivers with cannabis present as well for fatal crashes and controls 

4  adjusted for metro-rural 
 
 
A number of differences in risk factors between fatal and serious injury crashes were 
identified by the analysis.  Gravel (or unpaved) roads made up 10% of serious injury 
crashes but only 5% of the fatal crashes in the same geographical area and 
consequently the risk associated with travel on a gravel road was higher for serious 
injury crashes than fatal crashes.   
 
The risk associated with BAC values of .001 to .050 was higher and statistically 
significant for serious injury crashes compared with fatal crashes.  This may have 
resulted from the small numbers in this group for fatal crashes or the pattern of 
missing data for serious injury crashes but is worthy of further investigation. 
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7. SUMMARY AND CONCLUSIONS 
 
 
The aims of the Single Vehicle Crashes Study were: 
 
1. to investigate single vehicle crashes to determine the circumstances and factors 

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

life threatening injuries 
4. to identify appropriate countermeasures 
 
The serious injury component of the study was undertaken after the completion of the 
fatal crashes component with the following specific aims: 
 
• to increase the number of single vehicle crashes that have been studied to enable 

greater statistical power and the ability to conduct disaggregated analyses. 
 
• to gain an understanding of the differences between fatal and serious injury 

single vehicle crashes and their causes. 
 
The report has described the methods used in the study, the characteristics of serious 
injury single vehicle crashes and how these differ from fatal single vehicle crashes.  It 
compared the serious injury crash data with control data to estimate the risk factors 
for serious injury single vehicle crashes and then compared these with the risk factors 
previously identified for fatal single vehicle crashes. 
 
 
7.1 COMPARISON OF CHARACTERISTICS OF FATAL AND SERIOUS 
INJURY CRASHES 
 
7.1.1 Crash characteristics 
 
The time and location patterns of occurrence of fatal and serious injury single vehicle 
crashes were similar.  However fatal crashes were less likely than serious injury 
crashes to occur on gravel or unpaved roads and were more likely to occur where a 
traffic control was present or on divided roads. 
 
Fatal crashes were more likely to involve impact with a tree or pole than serious 
injury single vehicle crashes.   
 
7.1.2 Driver characteristics 
 
The age distributions of drivers in fatal and serious injury single vehicle crashes did 
not differ but drivers in fatal crashes were more likely to be male and more likely to 
be unlicensed. 
 
Drivers in fatal crashes were significantly more likely to be recorded as not wearing 
seat belts, compared with drivers in serious injury crashes.  However, some of this 
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difference may be attributed to the greater reliability of judgement that the driver was 
not wearing a seat belt in fatal crashes where the judgement may be based on 
observation, rather than the statement of the driver.  
 
7.1.3 Alcohol 
 
Comparison of the prevalence of alcohol in drivers in fatal and serious injury single 
vehicle crashes is complicated by the large amount of missing data (almost 50%) for 
drivers in serious injury crashes.  The effect of this missing data is likely to be one of 
increasing the proportion of positive BAC values in the known data for serious injury 
crashes. 
 
Possibly as a result of this factor, among the drivers with BAC known, the proportion 
of drivers with BAC>=.05 was almost statistically significantly higher in serious 
injury than fatal crashes.  However, among the drivers with BAC levels greater than 
zero, drivers in fatal crashes were more likely to have BACs of .150 and above than 
drivers in serious injury crashes. 
 
7.1.4 Passengers 
 
There was no significant difference between the proportions of fatal and serious 
injury crashes where there were passengers present.  However, the number of 
passengers may have been underestimated for serious injury crashes. 
 
7.1.5 Vehicles 
 
The proportions of vehicles manufactured before 1978 did not differ significantly 
between fatal and serious injury crashes. 
 
 
7.2 COMPARISON OF RISK FACTORS FOR FATAL AND SERIOUS 
INJURY SINGLE VEHICLE CRASHES 
 
The comparison of risk factors for fatal and serious injury crashes was considered to 
be worthwhile, despite the issues of data quality for serious injury crashes.  In general, 
the risk factors for fatal and serious injury crashes were similar and the odds ratios 
were of similar magnitude.  Thus for both fatal and serious injury crashes, the most 
important risk factors in terms of prevalence and increase in risk were: 
 
• BAC>.05 
• driver aged under 25 
• driver aged 60 and over 
• learner permit or probationary licence 
• pre-1978 vehicle 
• curved road 
 
Poorer data quality for serious injury crashes is likely to have led to not wearing seat 
belts not being identified as a risk factor for serious injury crashes. 
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A number of differences in risk factors between fatal and serious injury crashes were 
identified by the analysis.  The risk associated with travel on a gravel road was higher 
for serious injury crashes than fatal crashes.  The risk associated with BAC values of 
.001 to .050 was higher and statistically significant for serious injury crashes 
compared with fatal crashes.  This may have resulted from the small numbers in this 
group for fatal crashes or the pattern of missing data for serious injury crashes but is 
worthy of further investigation. 
 
 
7.3 RECOMMENDATIONS FOR IMPROVEMENTS IN INVESTIGATION 
PROCEDURES 
 
 
The third aim of the Single Vehicle Crashes Study was to identify improvements in 
procedures for the investigation of road deaths and life threatening injuries.  The 
reader’s attention is drawn to the recommendations for possible improvements listed 
in the earlier reports (see Haworth, Vulcan, Bowland and Pronk, 1997a or Haworth, 
Vulcan, Bowland and Pronk, 1997c).  These recommendations relate to alcohol, other 
drugs, recording vehicle information and estimation of driver fatigue. 
 
This report has identified a number of additional possibilities for improvements in 
investigation procedures for serious injury single vehicle crashes which are listed 
below. 
 
The extent of missing blood alcohol concentration data for serious injury crashes 
complicated the interpretation of the prevalence and risks associated with alcohol in 
these crashes.  There is a clear need for improvements to the collection and recording 
of blood alcohol data in non-fatal crashes. 
 
An assessment should be made of the feasibility of attempting to improve the seat belt 
data by training Police officers to inspect seat belts at serious injury crashes which 
they attend. 
 
Improved recording of uninjured passengers would provide valuable information for 
assessing not only the role of passengers as a risk factor for crashes but for assessing 
improvements in crashworthiness of vehicles. 
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APPENDIX 1.  PROCEDURES FOR CREATING SERIOUS 
INJURY DATA FILES 
 
 
1. Identification of Local Government Areas (LGAs) to be excluded.  These had 

to be identified separately for 1995 and 1996 data because of Governments 
reforms to local government. 

 
 The LGAs excluded (by numeric identifier and name) are listed below: 
 
 1996 
 
 303 East Gippsland 
 401 Alpine 
 501 Buloke 
 503 Gannawarra 
 509 Swan Hill 
 603 Glenelg 
 606 Moyne 
 608 Southern Grampians 
 705 Hindmarsh 
 706 Horsham 
 707 Mildura 
 709 Northern Grampians 
 711 West Wimmera 
 712 Yarriambiack 
 
 1995 
 
  201 Belfast 
 203 Dundas 
 204 Glenelg 
 205 Hamilton City 
 209 Minhamite 
 211 Mount Rouse 
 212 Port Fairy Borough 
 213 Portland City 
 214 Heywood 
 215 Wannon 
 216 Warrnambool City 
 217 Warrnambool 
 302 Ararat Shire 
 401 Arapiles 
 402 Birchip 
 403 Dimboola 
 404 Donald 
 405 Dunmunkle 
 406 Horsham City 
 407 Kaniva 
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 408 Karkarooc 
 409 Kowree 
 410 Lowan 
 411 Stawall Town 
 412 Stawall 
 413 Warracknabeal 
 414 Wimmera 
 451 Kerang Borough 
 452 Kerang 
 453 Mildura City 
 454 Mildura 
 455 Swan Hill City 
 456 Swan Hill 
 457 Walpeup 
 458 Wycheproof 
 504 Charlton 
 505 Cohuna 
 510 Gordon 
 605 Cobram 
 701 Beechworth 
 702 Bright 
 703 Chiltern 
 712 Yackandandah 
 713 Yarrawonga 
 802 Bairnsdale Town 
 803 Bairnsdale 
 805 Omeo 
 806 Orbost 
 809 Tambo 
 
2. A subset of the 1995 and 1996 Vic Roads crash data was downloaded into 

subdirectory SVEXT (with separate files for each year) using the following 
selection criteria: 

 
 * drop LGAs as outlined above 
 * single-vehicle crashes only (no pedestrian involvement) 
 * include crashes between 1st December 1995 and 30th November 1995 
  inclusive 
 * cars and light trucks only 
 * exclude cases where DCA = 190 (fell from or in vehicle).  There were 
  no cases where DCA = 162 (accident or broken down). 
 
 File names = 95DAT1.SAV and 96DAT1.SAV 
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3. The two files were then combined with the following variables dropped: 
 
 SEVOLD TYPEACC NOVEH DCA POLICE 
 HITRUN RRP RS EVTYPE1 VCEV1V1 
 VCEV1V2 EV2VEH1 EVTYPE2 EV2VEH2 VCEV2V1 
 VCEV2V2 PEDMOVE POSITION EJECT ROADCHR3 
 VEHICLE PRELAMP TOWAWAY FIRE VEHDCA 
 INITDIR COLOUR1 COLOUR2 POWER SEATS 
 INSURANCE CAPACITY HAZCHEM IMPACT DAMAGE 
 VEHTYPEA - VEHTYPEE FRAMENO RUNNO VEHFLAG 
 
 File name = COMBINED.SAV 
 
4. Where possible, variable names and labels were adjusted to match variables in 
 the Single Vehicle Study.  File saved as STUDYDAT.SAV. 
 
SV LABEL Value Vic Roads Value 
(VR label) 
 
RECTYPE 1 = fatal  1 
(sevnew) 2 = control 
 3 = serious injury (hospital)  2 
 4 = other injury  3 
 5 = no injury  4 
 
SPEED 
(speed) 
 
CRASHYR 
(year) 
 
CRASHMON 
(month) 
 
CRASHDAY 
(day) 
 
CRASHTIM 
(tmaccid) 
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DAYCRASH 1 = Monday 2 
(daywk) 2 = Tuesday 3 
 3 = Wednesday 4 
 4 = Thursday 5 
 5 = Friday 6 
 6 = Saturday 7 
 7 = Sunday 1 
 
ROADWET 
(roadcond1) 
 
INTTYPE 1 = Not applicable 5 thru 7 
(geoloc) 2 = X-intersection 1 
 3 = Y-intersection 3 
 4 = T-intersection 2 
 5 = multi-intersection 4 
 
RDALIGN 1 = Straight 1 
(roadch1) 2 = Curved 2 
 
DIVIDED 1 = Undivided  
(roadch2) 2 = Divided 3 
 
INTORMID 1 = Intersection R 
(loctype) 2 = Mid-block S 
 3 = Unknown U 
 4 = Off-road Z 
 
METRUR 1 = Metro 101 thru 216 (newlga) 
  1 thru 55, 905, 907 (lga) 
 2 = Rural 301 thru 710 (newlga) 
  105 thru 902 (lga) 
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CONTROLS   1 = None present   0 
(traffic)   2 = Stop sign 10 
   3 = Give-way sign 11 
   4 = Roundabout   9 
   5 = Double unbroken lines 
   6 = Flashing signals   2, 3 
   7 = Traffic control signals   1, 4 
   8 = Railway crossing   6, 7, 8 
   9 = Pedestrian crossing 
 10 = School crossing 12, 13 
 11 = Police, road patrol 14 
 12 = Warning signs 
 13 = Road closures 
 
(ev1obj) per Vic Roads 
(ev2obj) per Vic Roads 
 
SEATBELT 1 = Seatbelt worn  
(sbhelmet) 2 = Seatbelt not worn 
 3 = Child restraint worn (VR) 
 4 = Child restraint not worn (VR) 
 5 = No seatbelt/restraint (VR) 
 9 = Unknown 
 
AGE (age) 
SEX (sex) 
 
AGENH 1 = <25 
 2 = 25-59 
 3 = 60+ 
 
(injury) Person injury level (VR) 
 
LICTYPE   1 = None carried (lictypev) (liccat) 
   2 = Lapsed (unlicensed) 7 9, C, CA, HT, HA,HB 
   3 = Car - learner 1 C, CA 
   4 = Car - probationary 2, 3 C, CA 
   5 = Car - full 4, 5 C, CA 
   6 = Motorcycle 
   7 = Light truck 2, 4 LB, LT, SB 
   8 = Heavy truck/bus 2, 4, 5 HB, HT 
   9 = Articulated truck 2, 4 HA, R, LA 
 10 = Other 
 
(bthtest) 0 = Not applicable 
(evbtest) 1 = Yes 
 2 = No 
 9 = Unknown 
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BAC (bac) 
 
(rduser) 2 = Driver 
 3 = Passenger 
 
YEARSDVE   0=0 
(drexp)   400-411=4 
   500-511=5 through to 
   2800-2811=28 
 
VEHTYPE 1 = car Car, station wagon, taxi, utility, 
(vehtype)  panel van, minibus 
 2 = light truck 
 
MAKE (make) 
 
VEHYEAR 
(yearman) 
 
Note:  STUDYDAT.SAV contains more variables than listed here, but could not be 
changed to match the fatal single vehicle study. 
 
5. A file of persons involved in serious injury crashes was created (includes 
 drivers and passengers) 
 
 File name = SERINJ.SAV 
 
6. A file of drivers only (serious injury crashes) was created. 
 
 File name = DRIVONLY.SAV 
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APPENDIX 2.  OBJECTS HIT IN PRIMARY AND SECONDARY 
EVENTS IN SERIOUS INJURY SINGLE VEHICLE CRASHES IN 
METROPOLITAN AREA AND REST OF STUDY AREA. 

 
 

METROPOLITAN AREA 
 

Object hit Code Primary 
event 

Secondary 
event 

Either 
primary or 
secondary 

Pole/post 1 2 170 172 
Tree 2 3 180 183 
Fence/wall 3 1 45 46 
Embankment 4 0 40 40 
Guide post 5 0 4 4 
Traffic sign 6 1 26 27 
Guard rail 7 1 13 14 
Fire hydrant 8  5 5 
Building 9  4 4 
Bridge 13,21  7 7 
Other fixed 
object 

10 5 13 18 

Traffic signal 12  15 15 
Barrier 14  2 2 
Traffic island 17  3 3 
Roadworks 23 3  3 
Safety zone 24 5 3 8 
Animal 31-39 3  3 
Other     
     
No object hit     
Total  24 530 554 

Note:  For crashes in which objects were hit in both the primary and secondary crash events, the object 
hit in the primary crash event is coded.  This circumstance comprises 2 crashes only. 
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REST OF THE STUDY AREA 

 
Object hit Code Primary 

event 
Secondary 

event 
Either 

primary or 
secondary 

Pole/post 1 0 26 26 
Tree 2 2 139 141 
Fence/wall 3 0 23 23 
Embankment 4 0 41 41 
Guide post 5 1 8 9 
Traffic sign 6 0 1 1 
Guard rail 7 0 9 9 
Fire hydrant 8    
Building 9    
Bridge 13,21 2 4 6 
Other fixed 
object 

10 4 13 17 

Traffic signal 12    
Barrier 14    
Traffic island 17  1 1 
Roadworks 23  1 1 
Safety zone 24    
Animal 31-39 5  5 
Other     
     
No object hit     
Total  14 266 280 

Note:  For crashes in which objects were hit in both the primary and secondary crash events, the object 
hit in the primary crash event is coded.  This circumstance comprises 2 crashes only. 
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