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EXECUTIVE SUMMARY 
A  disproportionate number of  serious rural  crashes  involve  vehicles  overturning or hitting  an object. This  study 
identified  factors  associated  with  the  following  groupings of these  crashes: 

overturns in remote regions 
collisions  with objects in remote regions 
overturns  in  non-remote  rural  regions 
collisions  with  objects  in  non-remote rural regions. 

The study  employed fatal crash data ffom the  Federal Oflice of Road Safety Futoliw File. 1988, serious  crash data of 

the  Northem Territory. The serious crash  data  covered  all  crashes  which  resulted in at least one person  being 
the period 1989-90  for Queensland, Victoria  and  Western  Australia  and  serious  crash  data  of the period 19W92 for 

hospitalised or killed, and differ from the  Fatality  File  in  that these crashes  predominantly  resulted in non-fatal 
injuries. 

This study is limited  to  single  vehicle  rural  crashes  involving  passenger  vehicles or car derivatives 

Characteristics of single  vehicle rural crashes 

Fatal crashes 

Fatal  single  vehicle  rural  crashes mostly  occurred  in h e  weather  on dry, straight and level roads. 

The crashes  frequently  involved  high risk driver  and occupant tehaviour. 
- S w n g  was  recorded  for one half  of  the  crash  vehicles  for  which speed information was available. 
- Drink driving was  involved  for  up to one  half of the  crashes for which  driver  BAC  readings  were 

recorded. (In view of probable  greater  sobriety  amongst  drivers  lacking racordd BACs, this may slightly 
overstate  the  incidence of drink driving but it  is  nevertheless  unlikely to be less than 4095.) 

- Speeding and blood  alcohol  were  highly  correlated  in  these  crashes. o f  s+ng  drivers  for  whom  BAC 
was recorded, some 64% had a value  in  excess of 0.05. (Again,  this  may be a  slight  overstatement but it 
is  unlikely to be less than 50%.) 

- Seat belts were not used by 35% of the  vehicle  occupants  for  whom seat belt use was  recorded. 

Drink driving  in  these  crashes was relatively  more  common  amongst thcse of labourer  occupation  followed by 
plant and machine  operators,  tradespersons  and  the  unemployed 

The left hand road shoulder was implicated  in  23%  of  crashes 

Survival  in  these  crashes was  much more likely for belted occupants.  Male  occupants in these  crashes were more 

drivers were  more  likely to be unbelted  than  those  with sokr  drivers  (58%  and 28% respectively). 
likely  than  female  occupants to be untelted (38% and 30% respectively)  and  occupants  in  vehicles  with drunk 

Serious  crashes 

This  group  of  crashes,  predominantly  resulting in non-fatal  injuries, was characterised by somewhat  lower 

- Excessive speed for  conditions  was  determined to be a major contributing  factor in 6% of Queensland 
crashes and 17% of  Northern Territory  crashes. o f  Westem  Australian  crash  vehicles  for  which speed 
was recorded,  some 27% were  classified as speeding. 

- Of crashes for  which  driver  BAC  readings were available,  drink  driving was  involved  in as few as 14% 
of cases (Queensland)  and as many as 50% of cass  (Victoria). 

- For  injured  occupants  in serious crashes  for whom data are available. as few as 18% (Victoria) and as 
many as 54% (Northern  Territory)  were u n t e l t e d  

prevalence of risky  driver  and  occupant  behavicur. 
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Involvement of the left hand road shoulder was mded for Western  Australian serious crashes, and was less 
frequent  than  for  fatal  crashes  Australia-wide (13% and 23% of crashes  respe3ively). 

In common with Australian  fatal  crashes,  male  occupants  in  serious  single  vehicle  rural  crashes  were  more  likely 
than females to be unbelted and occupants  in  vehicles  with drunk drivers  were  more  likely to be unbelted. 

Differences  between  remote and non-remote  crashes 

The study detected no major  systematic  differences bstween mote and  non-remote  single  vehicle  crashes  with the 
exception that  remote area collisions  were  much  more  likely to involve  an  animal. However. major  differences were 
observed M w m  overturns  and  collisions  with objects, as demibed below. 

Comparison  of  overturn and hit-object  crashes 
Unbelted vehicle occupants were  much more likely  to  have teen killed  in  overturns than in  collisions  with  objects. 

The overall effect of a  high  risk  when unbelted and  a  low  rate of belt  wearing  is  reflected in disparate  numbers of 
unbelted and belted overturn  fatalities for the paid studied. Mast notably, 72 unbelted people were killed  in 
Northern Territory overturns  compared  with 5 belted people.  and 25 unbelted people were killed in Victorian 
overturns  compared  with 6 belted people. 

Fatally  injured occupants in  these crashes were  more  likely to have  received: 
- a  head  injury  in an overturn  than  in  a  hit-object  crash 
- an injury to the  abdomen or pelvic contents in a hit-object  crash  than  in an overturn. 

Involvement  of  the left hand road shoulder was more pronounced in fatal  overturns  than  &tal  hit-object  crashes 
(37% and 19% of crashes resptively). 

Implications  for  road  safety  countermeasures 
Countermeasures need to address the  high  risk driver and occupant  behaviour  prevalent  in single vehicle 
rural crashes. Drink driving stands out as a  major issue in  view  of its high incidence and its close 
relationship to other risk taking such as speeding and non wearing of seat belts. 

Seat belt wearing appears to be a major issue in  its  own  right  given the low overall rates of belt wearing and 
the fact that survival is much more unlikely  when  unbelted, as is clearly apparent in the relative counts of 
unbelted and belted fatalities in overturn crashes. With a few exceptions, male occupants in all types of fatal 
and serious single  vehicle rural crashes  were less likely to have  worn seat belts  than females. 

There is also a need to address the frequent  involvement of the left hand road shoulder in single vehicle 
rural crashes, particularly those resulting in fatality. 
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A. LITERATURE REVIEW OF SINGLE VEHICLE RURAL 
CRASHES 

A.l Introduction 
A  wide seleaion of Australian and overseas literature is available on  many aspects of road  accidents.  Studies  specific 
to rural  Australian  conditions exist, mostly  in the form  of  Federal Ofrice of Road Safdy reports. Overseas studies have 
bee0 noted  if  they are relevant  to the present  examination  of single vehicle  rural  crashes. 

primary cause of mad accidents was  driver  failure,  but  that this was often exacerbated by road  conditions. McAdie 
An examination of road fatalities  in rural New  South  Wales (Renwick et al. 1982)  led the authors  to  conclude that the 

(personal  communication),  a  senior  sergeant  with  the  Northern  Territory  police, suggested all  accidents are solely  due 
to  driver  failure.  McAdie  hypothesised  that  drivers  judge  the degree of risk involved  under  particular road and  vehicle 
conditions.  Accidents  result because drivers  are  not  completely  accurate  judges.  A  World  Health  Organisation  study 
group  report  (1989)  criticised  this "common senx" approach  however,  indicating  that  a  thorough  knowledge  of  how 

to road user's error or  traffic offence is not very meaningful. 
accidents mur is essential. They  suggest  that accidents  are  "multifactorial' and that  classifylng  accidents  according 

The most  recent  attention  worldwide  has  been on driver fatigue. A recent  Australian  interest hasbeen mad shwlders. 
Speed and alcohol, while  unfortunately still implicated  in  many  fatalities,  have  not been subject to much research in 
recent years. 

A.2 Factors  which cause fatal or serious injury crashes 

A.2.1 Driver behaviour 

A.2.1.1 Speeding 

The dangers of  s@ng are now  widely known and accepted. The r w n t  literature focuses on driver  perception of 
safe  travelling speed 

In an Australian  report, Fildes et al. (1987) f w d  that  the effect of  travelling  on  an open, rural road  compared to urban 
01 semi-rural roads, was  for drivers to perceive a faster speed as king safe. 

A  study by Fitzgerald (1989)  examined  whether  an  increase  in  the heavy vehicle speed limit in five Australian states 
in 1987  had  incrrased  truck speeds or road safety. Articulated  vehicle speeds had increased  in 4 states, hut car speeds 
had  not.  Thus "speed dispersion"  had decreased 

The speed limit was again  raised  in  1988 and a survey  undertaken  to  determine  the  effects.  Anderson and Adena 
(1989)  concluded  that  articulated  truck and car speeds were higher  at most  measurement sites, and that  the mean 
speeds of the two tqpes of vehicle were closer at m a t  sites. 

Another  study  sponsored  by the Federal OBice of Road Safety (Stevenson and Williamson  1988)  surveyed  truck 
drivers and found  that speed was not considered  to k a common cause of  road  crashes  for  trucks. 

A  1989 study of rural  highway  fatalities  in  New  Mexico  in  the  United States (Gallaher et al. 1989)  reported  an 
increase  in  the  rate of fatal  accidents  in  the year after the speed limit was increased to 65 miles per hour. The rate 
increased  to  2.9 per hundred  million  vehicle  miles travelled whereas  the  value  predicted kom the previous 5 years 
was 1.5 per hundred million  vehicle  miles  travelled.  The  large  increase  was  attributed to an increase  in  the  rate of 

vehicle. The increase was from 53% to 70%. The corresponding  reduction  in seat belt use was from 11.9% to 10.5%. 
fatal single  vehicle  crashes. Mirate (1990) noted that  there was an increase in the percent  of  victims  ejected  from the 
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A.2.1.2 Alcohol and  drug use 

Evans et al. (1991) reported that  no  specific  form o f  punitive  legislation  has  had  an  effect on motor vehicle  fatalities. 
A combination of such  laws  seemed  to be a  deterrent.  They  noted  that  alcohol  is  over-represmted  in  single  vehicle 
fatal accidents. 

The incidence of drink driving  in  the  United  States  was  found to have  declined  between  1973 and 1986  (Lund and 
Wolfe  1991).  Similarly,  a  decline  was  found  between  1982 and 1989  (Morbidity  and  Mortality  Weekly Report, cited 
in  From the Centres for Disease  Control, JAMA. 1991). Both studies  found  that  the  most  effective  legislative measure 
was increasing  the  minimum  drinking age. 

A  1990  study  (Evans  1990)  considered  the  number o f  traffic  fatalities  due  to  alcohol. It was estimated  that if alcohol 

eliminating  alcohol use might  reduce  driver  deaths by  55%. 
was  not  available,  the  number  of  fatalities  would be reduced by between 43% and  51%.  For  single  vehicle  crashes, 

Hyland et al. (1990)  compared the eight year period kom 1980 to 1987  with  the years from 1952 to 1959. The authors 
studied  the  trends  in  blood  alcohol  levels of fatally  injured  drivers  involved in single  vehicle  accidents.  The mean age 
and the mean blood alcohol  concentration  were  the  same  for  drivers  in  both  time periods. There was an  increase  in 
vehicle  miles  travelled  over  the  two  study periods, leading  Hyland  et al. to estimate  that  there  may  have been a 
reduction of  between 20 to 25% in  alcohol  associated  mortality. 

Drink  driving by women has h o m e  a focus of investigation  recently. An Australian  study by  Holubo\*ycz  (1989) 
found  that  between  1981  and  1987  the  proportion of female  drivers  on  the  road  at  night  and the proponion of female 
drivers  with  blood  alcohol  concentrations  above .OS increased  significantly.  However,  the  proportion  of female  drivers 
that were  killed  did  not  increase, and within the group of  fatally  injured  female  drivers  there was no  evidence  of  a 
trend  over  time  in  the  proportion  of  accidents  involving  drink  driving. 

This is not  supported  in  overseas  studies. 

Using  United  States  data, Popkin (1991)  found  that  although the alcohol  involvement  rate  in  all fatal  crashes has been 
falling,  this is  not true for  females  been  21 and 24 years of  age. 

Zadcm (1991)  examined the relative risk of  fatal  crash  involvement at various  blood  alcohol  concentrations.  Females 

crashes, the relative  risk of a fatal  crash  with blwd alcohol  concentration grater than  .15 was 300 to 600 times greater 
were  found  to  have  higher  relative  risks  than  males  with  a blood alcohol  concentration  above  .05.  For  single  vehicle 

(for  all  drivers)  than  for 0 or  near 0 blood  alcohol  concentration. 

A.2.1.3 Fatigue 

A recent  Victorian  study  (Transport  Accident  Commission  1991,  cited  in  Naughton  and  Pierce  1991) suggested 25% 
of accidents in that  state are related to driver  fatigue or  pathological  sleepiness. Since our understanding o f  sleep is 
very  limited,  researchers  of  fatigue as a  cause  of road fatality  have  not yet agreed  if  "highway  hypnosis" or "driving 
without  awareness",  "underload"  and  "overload"  are  separate  phenomena korn sleep, or whether  these are all fatigue 
related  conditions  (Home  1992,  Hewitt,  personal  communication  1992). 

Haworth et al. (1988)  reviewed  available  literature  on  the  contribution of fatigue  to  road crashes in Australia.  They 
concluded  that the Contribution  of fatigue is probably  highest in fatal  crashes,  with an estimated  incidence o f  25 to 
35%.  The  incidence was thwght to be higher  still in fatal,  single  vehicle  semi-trailer  crashes. 

In a United  Kingdom  pilot  study  conducted  by  Home  (1992),  58  accidents  that med sleep related occd in 
clustas during three two hour periods of the day:  midnight  to 2 a m ,  4am to 6am and 2pm to 4pm. The second  of  these 
was the most  dangerous time. When  consideration  is  given to the low traffic  density  during the hours from 4am to 
6am,  the  incidence of accidents at this time is 7 times higher  than  at  other  times  of  the  day.  There are 13 times more 
sleep related  accidents  between 4am and 6am than tetween loam to ncon  or  8pm to IOpm. 

4 Analysis of single vehicle rural crashes: literature  review 



Mitler et al. (1988)  concluded  that  accidents  and  catastrophes  were  more  likely  than  randomly  expected to occur 
during  the period from l a m  to abu t  8am. There was  a  second  important  time period between  2pm to 6pm. 

Sleep  apnoea  has  recently  become a major fmus in  the  research  on  driver  fatigue.  This  is a respiratory disease which 
causes excessive daytime sleepiness. The disease is m a t  prevalent  in  middle-aged  males,  among  whom 5 to 10% are 
affected.  Obesity is commonly  associated  with  the  disease and according  to a study  by  Stradling  (1989.  cited  in Home 
1992)  long  distance  truck  drivers  often  fall  into  this  group. 

Findley et al. (1988)  studied the effects  of sleep  apnoea on driving  record.  Twenty-four  percent  of the sleep apnoea 
patients said that they  fell  asleep  while  driving at least  once  a  week. The study  showed that the group of subjects  with 
sleep apnoea had a sevenfold  greater  rate  of car accidents  than  the  control p u p ,  Other  studies  have  put the figure for 
single  vehicle  accidents at a twelvefold  increase  for  sleep  apnoea  sufferers  (Haraldsson et al. 1990, cited in Naughton 
andPierce 1991). 

A.2.1.4 Fatigue  and the use of stimulants 

Haworth  (1989) reported on the use of stimulants by  Australian  truck  drivers. A survey  undertaken  in Texas  in the 
U.S.A.  indicated  that  up to 80%  of  truck  drivers used drugs  to  help  themselves  stay  awake  while  driving. This and 
other  studies led Haworth to conclude  that 40 to 60% of long  distance  truck  drivers had recently used stimulants. 
Haworth reported that  dependence  on  amphetamines  may lead to drivers king prone to falling  asleep  when the drug 
is  not  available. The author reported that  very  few  studies  have k e n  carried  out on the effect  of  stimulant use in  fatal 
crashes bscause of the lack of data on stimulant use. 

A.2.1.5 Inexperience/youth 

A study  hy  Matthews and Moran,  reported  in  Dewar  (1991),  shows  that  young  drivers  over-rate  their own driving 
ability, but do not  feel as confident abut the ability of their  peers.  Older  drivers  rated  their  ability  Comparably with 
their  age  group. 

Dart and McKenzie  (1982)  investigated  fatal,  single  vehicle,  rural  accidents  in  Louisiana and determined that  human 
factors were the major cause of  most  of the  accidents. Youthful drivers  were  more  prone  to k involved  in the 
fatalities,  rather  than  more  experienced  drivers.  Some  drivers  tended  to te "macho",  with  their  driving  behaviour 
involving  drinking and spdmg.  Twenty  percent  of  drivers  were  classified as inadequate performance types; they 
were  inexperienced, fatigued or had lap=  of  attention. 

A.2.2 Road and environmental conditions 

A.2.2.1 Soft and unpaved shoulders 

Armour (1990) examined alternative  designs  for  rural  roads  with  particular  emphasis  on  the  safety  benefits of different 
shoulder types. Sealed  shoulders  resulted  in  lower  accident  rates. Loss of  control  accidents  followed a distinct  pattern: 
gravel  shoulders on the  near  side of the road would  cause  a  straying  vehicle  to  lose  control. The vehicle  would then 
cross the road and, in the case of single  vehicle  accidents, run off the  other  side. The author had also  noted this 
accident pattern in a previous  study. 

travelling  in  oppmite  directions  and slightly  increased vehicle speeds. 
Other  findings  by Armour (1990) were  that  sealed shoulders  increased the clearance  distance  between  vehicles 

The author  considered  the  economic  savings of sealed  shoulders. In new  consuuctions,  the  provision  of sealed 
shoulders  would  always k economically  justified, and on  existing roads it  Nould te justified  for  medium  volumes  of 
traffic  in  easy  terrain  and  high  volumes  in  difficult  terrain. 

It was also found  that  if  shoulders  were sealed, it was  pojsible  to  reduce  lane wdth without  losing  any  safety  benefits. 
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A.2.2.2  Roadside objects 

Rayet al.  (1990) reported that  one  out of  twelve accidents was a  side  impact of a vehicle  with a  roadside  feature  such 
as a tree, guardrail, embankment 01 a  utility  pole.  One  percent of occupants of can involved in these collisions  are 
farally i n j d .  Seventy-five  percent  of the objects hit  are trees or utility poles. The authors  suggested  that 
systematically  moving  these  objects is the solution. 

A  study by Brogan and Hal l  (1985)  in  New  Mexico  aimed  to  develop a  procedure  for  ranking rural fixed-object 
accident  sites  in  priority  order  for  improvements.  Fixed  obpCt  accidents  had  accounted  for  12% of the  state's  fatalities 
in 1982. 

In a study of m a l  accidents  in five regions of Queensland in 1984,  King  (1986)  found  that  there was variation  among 
regions in the type o f  object  hit  in single vehicle,  run-off-road  crashes. In the  four rural regions  about 50% of 
accidents  involved  hitting an object.  In the n h e m  region,  the object hit was more  likely to be man-made,  while 
naturally  occurring objects were  more common in  the  western  region.  King noted that for  accidents  in  which no 
object  was hit, or the object hit was naturally  occurring  but  yielding,  the risk of fatality  was  10%  compared to 20%  for 
accidents  which  involved  hitting  an  unyielding  roadside object. 

A.2.2.3  Road  alignment 

The purpose was  to  determine  whether  horizontal or vertical road alignment  influenced the number of  accidents. The 
Data on fatal, singlevehicle, rollover  crashes  from  two  states in America were  investigated by Zador et al.  (1987). 

factor of 50 or  more. There were  differences  between the two states  studied,  but sharp left  curves and steep down 
authors  found  that  extreme  roadway  geometry,  such as sharp curves, raised the  likelihood  of  fatal  rollover  crashes  by a 

grades were  prevalent  among  accident  sites  in  both  states. 

Pak-Poy and Kneebone Pty. Ltd. (1988)  reviewed  Australian  and  overseas  literature  concerning road geometry.  Most 
previous  studies had found  that  horizontal  curves  and,  to  a  lesser  extent,  vertical  curves  in  the  roadway  are  associated 
with  high  accident rates. Sight  distance,  which  may be dependent on curvature,  has  also been studied Pak-Poy and 
Kneebone Pty. Ltd. found  that  improving  sight distances might be cost  effective,  but that more Australian 
investigation is needed. 

In the m a l  Queensland  study by King  (1986),  it was determined  that  single  vehicle crashes w e  as likely to happen 
on a  horizontal  curve as on a  straight  section of road. No  regional  differences  were  found  between  the  five areas of 
Queensland studied. 

Grime  (1987) stated that in rural areas of Britain, accidents  tend  to  cluster on bends and the frequency  of  accidents 
increased  with the degree o f  curvature. where isolated tends had been realigned,  injury  accidents  had dexased by 
60% M more. 

A.2.3 Vehicle  properties 

White  (1986)  asked  whether  vehicle  inspection,  and the possible  ensuing  vehicle  repair,  had  an  effect on the likelihood 
of the  vehicle king involved in an accident.  The  study was conducted  in New Zealand,  where  periodic  vehicle 
inspeaion is mandatory. It was  found  that  there was a safety  benefit after vehicle  inspections  which decreased with 
time,  irrespective of the  age of the vehicle. 
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A.3 Factors  which  affect  the  nature of injuries 
A.3.1 Non-use of seat  belts 

A  comprehensive  literature  review  of seat belt usage  in  Australia and overseas  was m t l y  carried  out by  Fildes et al. 
(1991). Seat belt usage  in rural areas was not  considered  separately,  however  roll-over  crashes  were  of  interest to the 
authors. As a  result  of  their own analysis,  Fildes et al. concluded  that  not  wearing seat belts results in  more  major and 
minor  head  injuries at all  levels  of  injury  severity  including fatal injury.  Wearing seat belts results in more chest and 
aMominal injury.  Roll-over  crashes  had  particularly  severe outcomes. Fatal  injuries from roll-over  crashes  involved 
severe  injury to the  head  and  chest. 

Ryan et al. (1988)  examined  80  rural  crashes involving  103  vehicles  within a 100 ki lometre  radius of Adelaide and to 
which  an  ambulance  was called It was  found that almost half  of the  male  drivers and one quarter of the  female 
drivers  were not wearing seat belts at the time of the accident.  Among the group of non truck  drivers, seat belt  usage 
was significantly  higher if the driver was  not  over the M o o d  alcohol limit. 

A New South  Wales study of  heavy  vehicle  accidents on major  highways  was  carried out by Sweatman et al. (1990). 
The  study  concluded  that in as many as 23% of  crashes, the occupant of the  heavy  vehicles  may  have been saved if 
they had been wearing  a seat belt. The authors  cited difficulties with  suspension seats and driver misconceptions as 
the  main  reasMls  why  truck  drivers  have  a  low  rate of wearing seat  belts. An education  campaign  is suggested to try to 
convince  drivers  of the benefits of  seat belt use. 

Amp  Transportation  Planning (1991) undertmk a survey of se; l~  belt non-wearers  in  rural towns in three states of 
Australia. In part, this  study  followed  up  a  1988  survey  by  Ove  Amp  and  Partners  (1988).  and a 1986 survey by 
Cameron  McNamara Pty Ltd (1987).  Non-wearers  were  interviewed  in  locations  throughout the rural towns. The 
main  findings were that s e a t  belt non-wearers  were  generally on short,  work  related trips and  were l d s .  Non- 
wearers  had serious misconceptions  about the cause of rural  fatalities; speed pmr roads and unfamiliarity  with the 
conditions  were  given as the  assumed r e a s ~ l s  for the high  number of rural  fatalities,  while seat belt non-usage, drink 
driving and tiredness were under-rated.  Another  finding of the  study was that seat belt wearing  rates  increased 60m 
1988 to 1990. 

A.3.2 Child restraints 

Not all states have legislation enforcing the restraint of children in approved child  restraints. All states do. however, 
require  children to be restrained  with at least an  adult seat belt where  one  is  available and to ride in the rear seat when 
no  restraint is available (Heiian 1988). 

The rural  town  study by Amp Transportation  Planning (1991) found an increase  in  the seat belt wearing rate for  all 
age  groups between 1988  and  1990. In fact, there was a 74% increase in the proportion  of  children  in the five to seven 
year age goup wearing seat belts, l u t  this group still  had the lowest  wearing  rate of all  the  age  groups. 

A.3.3 Other  vehicle  occupant  protection  characteristics 

Airbags  springing from the dashboard M steering wheel area can instantly protect  vehicle occupants in the event of an 
accident. Henderson (1991) claimed  that airtags are not in common use in Australia because Australian  Design  Rules 
fall short of the  requirements in the United States. It was estimated  that if seat belts are worn as well,  airbags cwld 
reduce the risk of a driver  being  killed in a crash from 36%  to 22% (General  Motors  scientist,  cited  in Henderson 
1991). 
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Nelson and Stnrelm (1991)  investigated  casualty  rates  of  drivers  and  passengers  in open backed  vehicles  in Papua 
New Guinea. It was found that utility  vehicles were not  over-represented  in  accidents,  but  these  crashes  led to an 
unusually  high  proportion of casualties  and  fatalities.  This  was  considered  to be due to the practice,  in Papa  New 
Guinea,  of  using  open-backed  vehicles  for  passenger  transport. The potential  reduction  in the casualty  rate (by not 
carrying  passengers on ute trays or the  trays  of  heavy gmds vehicles)  was  calculated by subtracting  the  design  limit 
number  of  passengers from the number  of  casualties. For utility  vehicles, the reduction  in  the numter of  casualties 
would  conservatively be 45%. 

A summary report by the United  States  Department o f  Transport  (1990)  found  that  car  size affected fatality risk in roll 
over  crashes  in  the  United  States.  This  study  did not determine  which aspects of  car size  caused  the  smaller  vehicles 
to be more prone to  rolling  over. In non-rollover  crashes,  smaller  car  size  did not seem to increase the possibility of a 
fatality. 

The  National  Highway Traffic Safety Administration  in the United S t a t e s  (1991) examined factors causing  vehicles to 
rollover, and factors  influencing  the  likelihood  of  a  fatality  when  a  vehicle  rolls  over. The study  noted that the static 

difference in  rollover  rate between different vehicle  makes and models.  Several  other  measures  of  vehicle geometry 
stability  factor, that is,  half the track  width  divided  hy  the  centre  of  gravity  height,  satisfactorily  explained  much  of the 

sideways or spinning as they  left  the  road  were  more  likely  to  rollover  than cars oriented  in  other  ways. Thus, a 
were found to be important, and the  orientation of the car as it  left the roadway was also  significant.  Vehicles  sliding 

vehicle’s directional control and stability properties were noted to be other  important factors in  rollover  accidents. 

Given the significance of the static  stability  factor, two  United States studies  have  recently  reviewed the way in which 
this and similar  factors are measured.  Chrstos  (1991)  compared  three  different  static  rollover  propensity  measures, 
including  the  static  stability  factor,  for 53 different  vehicles.  Winkler et al. (1991)  compared the methods  of 
measuring the height of the centre of gravity o f  light  trucks. 

A.3.4 Delay in ambulance response time 

Ryan  et  al.  (1973)  suggested  that  ambulance response time is comprised of a detection to dispatch  time and a  time for 
the  ambulance to arrive at the scene.  A  previous  Australian  study  cited  in  Ryan et al.  had  estimated  the  proportion o f  
injured  people  that  received  ambulance  first  aid within fifteen  minutes on highways and other rural roads was half the 
proportion  that  received aid within fifteen  minutes  in  country  towns. From overseas  studies,  Ryan et al.  suggested that 
10% of mad crash deaths OCCUI in  ambulance  care.  The  authors  concluded  that  ambulance seMces could  influence  a 
maximum of 5% o f  all  road  deaths, but that the  figure is probably  closer to 1 or 2%. 

Brcdsky  and Hakkert (1983)  examined  road  accident data from 62 rural  Texas  counties  each  with  an area of 
approximately  48  square  kilometres.  The  counties  were  classified as accessible,  mixed  or remote. Accessible meant 
that the county  had  at  least  one  hospital and two ambulance  locations.  Remote  meant  no  hospitals and at most one 
ambulance  location. The mixed group had  conditions better than remote but  not as good as accessible,  and data from 
this group was used for  confirmation of results. Brodsky  and  Hakkert’s  analysis  conjectured  that 38% of fatal 
accidents  in the remote  counties  might  have been non-fatal in  the  accessible  counties.  They had found  that figures for 
salvageable  fatal  accidents  in  other  studies  were  smaller,  but  determined  that  these  studies  were  probably  done  in less 
remote  regions  than  the rural Texas  counties.  Brcdsky  and Hakkert’s study  found that the number  of  lives lost in  low 
density  rural  areas because of  inadequate  emergency  medical  care  is  not  negligible. The authors  suggest  that  the 
problem  should be tackled m two fronts: the ambulance  notification  time  should be considered as well as 
regionalisation and categorisation of the  administrative  organisation of emergency  medical services. 

In 1988  Bianchi and Church  (1988)  reported  on  a  method fa locating  ambulance  services  optimally  with  respect  to 
easier  dispatching,  reduced  facility  costs and tetter crew load talancing. An example, of Austin,  Texas, was  made. 
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Another  study by  Brodsky  (1990)  splits the time taken  for  an  ambulance  to arrive at a road  accident into 
communication  time and travel time. Brodsky  argues  that  travel  time, in the USA at least. is not  likely  to decrease in 
the near future, and he suggests  efforts  should te concentrated on improving  communication  time.  Communication 
time is further  divided  into  call  time and injury  verificalion time. B r d k y  states  that in  about 15% of fatal  accidents, 
the police  officer  who  is  notified of the car accident  incorrectly guesses that an ambulance  is not required. He 
considers  whether the responsibility for sending an ambulance  to an accident  should be given  to the  ambulance 
service,  or  whether  perhaps  an  ambulance  should te sent to all accident  notifications. 

A.3.5 Treatment available at rural hospitals 

A British  study reported in  1986  (Bentham 1986) considered  whether  moriallty  rates  were  higher  than e x p l e d  in 

the benefits of a  more centralid accident  and  emergency  service, because the benefits  to  accident  victims  usually are 
areas  which are relatively  remote from a major  hospital  that  has  accident and emergency  facilities.  Bentham  questions 

hard to  measure.  Making  emergency  medical  services  accessible needs to be considered  alongside  the other reasons 
for providing  these  facilities. 

Wenneker et a l .  (1990) reported a  Californian  study. After an improved  level of care for trauma  victims  was 
established at a rural hospital, the preventable death rate for road accident  victims, of causes  other  than  central  nervous 
syxfem injuries, decreased 6om 42% to 14%. 

Inadequate  medical care is quantitative as well as qualitative  in rural areas in  the  United  States  (Freilich and Spiegel 
1990). The authors  suggest that aeromedical  emergency  medical  services  could &sport car accident  victims  to 
regional  hospitals, as well as transporting  highly skilled specialists to the rural areas. Often it  is not the  time taken for 
the patient to arrive  at  hospital, but  the time until spialised treatment is available to the patient that is critical. 
Freilich  and  Spiegel  cite one study  in  which  it  was found that  helicopter rmue services  transporting  a nurse and 
phyxician to the  patient reduced mortality  in  patients  by 35% compared  with teams of nurses  and  paramedics. 
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B. ANALYSIS OF  FACTORS WHICH CAUSE FATAL OR 
SERIOUS INJURY CRASHES AND AFFECT THE NATURE 
OF INJURIES 
introduction 

This study  identified factors associated  with  non-urban crashes within  the following four crash types: 
overturn, remote hit-object, remote 
overturn, non-remote 0 hit-object, non-remote 

The study employed Australia-wide fatal crash data from  the  Federal Office of Road Safety Futulrry File, 1988. 
serious crash data of the period 1989-90 for Queensland, Victoria and Western Australia and the period 1990- 

hospitalised or killed, and differed from  the Fatality File in that these crashes were predominantly of lower 
92 for Northern Territory. The serious crash data covered all crashes resulting in  at least one person being 

severity. 

For the purposes of this study non-urban fatal crash data (identified by means of their land classification) were 
classified as either remote or non-remore on the basis of latitude and longitude information recorded  in  the 
Fatality File. As illustrated in  the following map,  all  non-urban  crashes  west of 151 degrees longitude and 
north of 31 degrees latitude were classified as remote area crashes. 

An analogous approach was adopted with  the serious crash data for  Queensland,  Western  Australia  and  Victoria,  with 
two exceptions: (i) the  overall set of nor-urban crashes was identified  somewhat less precisely as t h m  occurring  in 
speed mnes of 100 kph  or  more, and (ii) crash  latitude  and  longitude  were  unavailable  and  the  classification  of 
crashes  into remote and nor-remote was  therefore  based  on  the  latitude  and  longitude  of  the local government  area  of 
each  crash. 

employed  for the Northem Territory  crashes  in  the  Fatality  File. Non-urban serious crashes  (identified by means of 
In the case of the  Northern Territory a more precise  approach was adopted  with the serious crash data than that 

the police traffic area  recorded for each crash)  were  classified as either  non-remote or remote or the h i s  of whether 
or not the crash site was speed limited. 

Analysis of single  vehicle  rural crashes: Fatality  File 11 



Factors  which  appear  to be important in causing fatal 01 serious injury  crashes and those which a ik l  the  nature of 
injuries received in these  crashes and the type of medical  attention  given were identified  through  discussions  with 
FORS  authorities,  examination  of  a  sample of original accident reports and a review  of the literature. 

The following 16 factors  are  identified as being  important: 

12 

Speeding 
Alcohol and drugs 
Asleep and fatigue 
Driver  inexperience 
Shoulders 
Object t y p e  
Road alignment 
Road conditions 
Vehicle defects 

Occupancy rate 

Road tw 
Sex  of driver 

Weather 
Seating  position and  injury severity 
Point of impact  for  hit-object  crashes 

Wearing of  seat  belts 
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B.l Fatality File 1988 

B.l . l  Introduction 

Data from the  1988  Fatality  File  is  analysed to determine  the  importance  of the 16 identified  causal  factors  in each of 
the 4 types of single vehicle rural  crashes. 

Throughout  the  Fatality  File database, many reported cases contain  missing values for one or more  variables. Casg 

are  excluded from the  analysis if the  variable  or m o r  under investigation  has  code  ‘unknown’. Cases are also 
excluded  if  they are subject  to numerm ‘Unknow’ variable enhies. For example,  there  are  large n u m b s  of 
‘unknown’ entries for  the  factors  blood  alcohol  content and seat  belt  usage.  The ‘unknown’ entries are excluded  from 
the analyses  involving  these  factors. The &take contains  information on 378 single  vehicle  fatal  crashes  involving 
passenger  vehicles  in non-u rh  areas.  For thse crashes, 92% of the vehicles are  passenger cars ,  3% are f m a r d  
control  vehicles and the  remaining 5% are off road vehicles,  all  with less than  9 seats. 

Information on ‘exposure’  to a fatal  crash is not  available to this  study. For example, it is  not known how  many 
vehicle  occupants  (at  any  time) are not wearing seat belts when available or the  number of drivers  with  high  blood 
alcohol  content. However, the relative odds of a fatally injured  occupant  wearing  a  seat belt as opposed to not wearing 
a seat belt can be computed  for the different trpes of crashes.  For  example, of the 199  fatally  injured occupants of 
vehicles  involved  in hit-&jat/non-mote rural crashes,  121  wore seat belts while  78  did not. For a  fatally  injured 
occupant  in  this type of crash, the odds of  having  worn a seat  belt to not  having  worn a seat  belt are 1.55 (121  divided 
by  78). In overturdnon-mote rural fatal  crashes,  21 of the fatally  injured  occupants’  were  wearing belts compared to 
29  who  did  not.  For  a  fatally  injured  occupant  in  this type of crash  the odds of  having  worn a seat  belt to not having 
worn a  seat  belt are 0.72 (21 divided  by  29). 

The individual odds by themselves are difficult to interpret  meaningfully.  However,  they can be compared 
meaningfully  in  the  form of the odds ratio, such  that  the odds of a  fatally  injured  occupant  wearing a seat belt to not 
wearing  a  seat  belt are 2.13 times  greater  for a  hit-obj&,hon-remote  rural  crash  than  for an overtunvnon-remote rural 
crash. The funher  the  ratio of the odds is !?om one. the more different  are  the odds of the two  categories  being 
compared.  Throughout  this report, the odds ratio for a  particular  category will be the odds for that  category  divided by 
the odds for the last  category  listed  in  the  table, unless &henvise  indicated. 

The chi-squared  statistic (?), computed  for tables of Dhserved frequencies  throughout  this report, tests  the  null 
h m e s i s  of no association  between  compared  factors  involved in fatal  crashes.  in this case crash type and use of seat 
belt. The  larger  the  value of the 2 statistic,  the  more  significant is the  association. The pvalue is the  probability that 
the data is consistent  with  the  null  hypothesis  and  the  larger the value of 2, the  smaller the value of  p. At the 5% 
level of significance, the null hypthesis of  no  association is rejeaed if p < 0.05. The general mle, that  the  chi-squared 
test  is  not  appropriate if 20% or more of the  table  cells  have  expected  frequencies of less than 5 (or if any  cell  has an 
expected  frequency of less than 1). has teen adopted  in  this  report. 

Factors in the Fatality  File that are not  included  in  the  analysis  due  to  paucity of data, are  thase  representing  ‘vehicle 
type’ and ‘vehicle  towing an object’. 
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8.1.2 Speeding 

Table 1 shows the number of vehicles  involved  in  fatal  crashes  that  were  travelling  faster than the speed limit or faster 
than  conditions  permitted  for  each of the  four  crash tpes. The  percentage of crashes  in  which the vehicle was 
speeding (49%) is similar  for  all  four  crash types (p=O.46). 

Table 1 Observedfrequencies  offatal crashes by speed and crash type (XI’ = 2 .6 .p  = 0.46) 

CB-aSh type Odds ratio Odds on Not speeding Speeding 
speeding 

Overturnhemote 

0.9 0.96 23  22 Hit-object/remote 
0.7 0.75 28 21 Overtum/non-remote rural 
0.6 0.63 16 10 

Hit-objectlnon-remote rural 105 97 1.08 

There was a high correlation between speeding and drink driving. It was found that 64% of the drivers that 

not speeding. These percentages exclude drivers with  no BAC data and thus  possibly overestimate the drink 
were speeding had  blood alcohol content (BAC) of over 0.05 compared  with 25% drunk among those who  were 

driving rates. Assuming all drivers not tested were sober results in drink driving percentages of 50% and 18% 
for speeding and not speeding, respectively. 

The data concerning speeding are cross-classified by whether  the  road  was sealed or unsealed (Table 2). 

Table 2 Observed  frequencies of vehicles  involved in fatal crashes cross-classified by  speed,  road suiface 
type and Crash type, 

Crash type by road surface Not speeding Speeding 

a) Overturdremote 
Unsealed 

7 Sealed 
3 

100 Sealed 
5 Unsealed 

21 Sealed 
1 Unsealed 

15 Sealed 
6 Unsealed 

b) Overtumednon-remote rural 

c) Hit-objecthemote 

d) Hit-objecthon-remote ~ m l  

12 
4 

24 
4 

18 
5 

IO 
85 

Odds on 
speeding 

0.75 
0.58 

0.63 
1.50 

0.20 
1.17 

0.50 
1.18 

Odds 
ratio 

1.3 

2.4 

0.2 

0.4 

7 

A log-linear model was  developed to explain the observed frequencies of vehicles  with speed, overturdhit- 

the remotehon-remote rural factor is not statistically significant in explaining the frequency of fatal single 
object, remotelnon-remote rural and unsealdsealed surface as explanatory  factors. The model indicates that 

vehicle rural crashes, and so this factor was  removed from the analysis (Table 3). 
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Table 3 Observedfrequencies of vehicles involved in fatal crashes  cross-classified by  speed and road 
surface type for overturn and hit-object type crashes ( ~ ~ = 8 . 7 , p = 0 . 0 3 )  

Rural crash type by 

a) Overturn 

road surface 
Odds ratio Odds on speeding Not speeding Speeding 

unsealed 

0.40 
1.17 103 121 sealed 

15 6 unsealed 

0.61 36 
1.13 8 

22 Sealed 
9 1.8 

b)  Hit-object 
0.3 

There is a significant association between speeding, road surface and crash  type. For a fatal overturn crash the 
odds of having been speeding are greatest on unsealed roads and for a fatal hit-object crash the odds of having 
been speeding are greatest  on sealed roads. 

8.1.3 Alcohol 

Of drivers for whom BAC was recorded, some 54% had excessive  values (ie above 0.05 gm/lOOml). although, 

overstate the incidence of drink driving involved in these crashes. 
in  view of a greater likelihood of sobriety  amongst drivers lacking recorded BACs, this statistic may  slightly 

Table 4 shows that the odds ratio of drivers with high BAC is greater for overturn (38/21 = 1.8) than hit-object 
crashes (117/113 = 1.0) although the difference does not achieve a high  degree of statistical uncertainty (x,’ = 

are 175 overturn crashes in which the driver has a high BAC. 
2.9, p = 0.09). For every  100 hit-object crashes in  which the driver has BAC greater than 0.05 gm/lOOml there 

Table 4 Observedfrequencies  offatal crashes by bloodalcohol content (BAC) of driver cross-classified 
by crash type (n2 = 3.7.p = 0.29) 

Rural crash type Odds ratio Odds on Low BAC of High BAC 
of driver hieh BAC driver 

Overtum/rernote 

Hit-objecthemote 
I5 26 Overtudnon-remote 

2.0 2.00 6 12 
1.73 1.7 

14 1.21 1.2 
Hit-objectlnon-remote 1GQ 1.01 99 

17 

Table 5 shows the number of occupants of vehicles  involved in fatal crashes, categorised by  type of crash, use of 

belt not used are at least 3 times greater for occupants  where the driver had high BAC than for occupants where 
seat belt and driver’s blood  alcohol content. The odds ratios  show  that for each of the 4 crash types, the odds on 

the driver had low BAC. That is, for vehicles  involved in single vehicle non-remote rural crashes it is 
significantly more likely that the occupants are not wearing seat  belts  if the driver has high BAC. than if the 
driver has  low BAC. 
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Table 5 Observed frequencies of occupants in fatal crashes by use of seat belt  and driver blood alcohol 
content. BAC (x?=38.8,p<0.001) 

I/ Rural crash type by 
driver‘s BAC 

a) Overturdremote 
High BAC 
Low BAC 

b) Overtum/non-remote 
High BAC 
Low BAC 

c) Hit-objecVremote 
High BAC 
Low BAC 

d) Hit-objecthon-remote 
High BAC 
Low BAC 

Belt 
not used 

15 
6 

19 
6 

7 
3 

49 
28 

Belt used 

10 
3 

12 
9 

10 
I 

45 
81 

)dds on belt not Odds ratio 
used 

5.00 1 8.3 

1 .oo 
0.30 

3.3 

0.35 
1.09 3.2 

Table 6 shows that when  vehicle  occupant  numbers are pooled  over  crash  type,  then the odds of a seat belt not 
having been  used by an occupant who  was involved in a fatal single vehicle crash having a driver with high 
BAC is almost 4 times that for an occupant  involved  in a fatal single vehicle crash involving a driver with  low 
BAC. 

Table 6 Observedfrequencies of occupants involved in fatal crashes by use of seat  belt and blood 
alcohol content (BAC) (x,’ = 28.9,p<0.001) 

BAC Odds ratio Odds on belt not Belt used Belt not used 
used 

High BAC 
0.38 113 43 Low BAC 

3.1 1.41 64 90 

Table 7 gives a cross-classification of vehicle drivers by high and low BAC and employment status/occupation. 
The odds on high BAC are greatest for vehicle drivers employed as labourers and related workers (odds = 

4.00). Drivers classified as unemployed and plant and machine operators  have  the next highest odds (odds = 
2.33) followed by tradespersons  (odds = 1.91). The category  ‘employed: other occupation’ is ignored as it may 
consist of several smaller occupation groups. 
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Table 7 Observed frequencies of vehicle drivers in fatal crashes cross-cluss$ied by BAC and  employment 
statusioccupation 

Employment  statudoccupation 

Professional 
ManagedAdministrator 

Para-professional 
Tradespersons 
Clerical 
Sales &personal service worker 
Plant and machine operator 
Labourers and related  workers 
Keeping  house 
Employed: other occupation 
Employed:  unspecified 
Unemployed 
At school, university, college 
Retired 
Other 
Services: Tradespersons 
Unknown 

8.1.4 Asleep and fatigue 

High BAC Low BAC 

I 
4 

10 
7 

21 
1 

11 
6 

11 
0 

11 

32 
I 

4 

2 

3 
8 
12 

8 
3 

3 

21 
0 

6 
9 
I 

3 12 
3  5 

24 
2 

26 
0 

high BAC 
Odds on 

0.10 
0.57 
0.17 
1.91 

2.33 
1 .00 

4.00 
0.17 
2.61 

2.33 
0.86 
0.25 
0.60 

0.92 

Odds ratio 

0.8 
0.6 
0.2 
2.1 

1.1 

4.3 
2.5 

0.2 
2.9 

0.9 
2.5 

0.3 
0.7 

Unless the driver of a vehicle involved in a single vehicle  rural  crash  survives and admits fatigue or sleep. or a 
passenger survives and states that  the driver was tired or asleep, determining whether driver fatigue contributed 
to the cause of a fatal crash is difficult. Forty-one crashes were  recorded  as having been caused by driver 
fatigue compared to 264 other known  causes  with another 48 described as for ‘other’ reasons (undefined) and 
25 of ‘unknown’ reasons. Of the cases for which  the  cause of the crash is known, 11.6% were attributed to 
driver fatigue. Table 8 categorises  these crashes by the 4 crash  types.  Due to the low  number of driver 
asleep/fatigued records, no statistical significance can be attributed to the differences between  crash  types. 

Table 8 Observed frequencies  offutul crashes cross-classified by driverfatigue  and  crash o p e  

Rural crash type  Odds ratio Odds on Fatigued Not fatigued Fatigued 
Overturdremote 
Overturdnon-remote 

4 0.9 0.15 

26 1 0.04 
2 53 0.3 

Hit-objecthexnote 3 39 
Hit-objecthon-remote 32 0.16  194 

0.5 I 0.08 

B.1.5 Driver inexperience 

The literature review,  section A.2.1.5, suggests that youthful drivers are more prone to be involved in fatal 
crashes than more experienced drivers. A driver’s predisposition to a fatal crash cannot be tested from the 
Fatality File, however the odds on a driver involved in a fatal crash, being aged under 25 years, can be 
compared between the 4 crash types. 

Tables 12 and 13 show  the frequency of fatal crashes by driver  age  (categorised  as ‘under 25 years’  or ‘25 years 
and over’) for each of the 4  crash  types.  For  each crash type, drivers aged  under 25 years are less  likely to be 

may be due to fewer drivers aged under 25 driving in non-urban locations  than drivers aged 25 and over. 
involved in single vehicle fatal crashes than older drivers, particularly in remote locations. However, this result 
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Table I2  Observed  frequencies of drivers involved in fatal crashes  cross-classified by age category and 
crash type (XI’ = 6.7.p = 0.08). 

Rural crash  type 

0.78  141 110 Hit-objecunon-remote 

1 .o 
0.6 0.44 25 11 Hit-objecthemote 

0.79 
0.3 

33 26 Overturdnon-remote 
0.26 19 5 Overturnhemote 

Odds  ratio  Odds on under 25 25 years  and over Under  25 
years 

Table 13 Observed  frequencies of drivers  involved in fatal crashes cross-classified  by  age and location 
(non-remote rural or remote) ( x  , = 5.5,p=0.02) 2 

I 1  Location I Under  25  years  25  years  and  Odds on I over I under25 

Remote 
0.78 174 136 Non-remote rural 

0.5 0.36 44 16 

Licence type may also indicate a driver’s inexperience. However, Table 14  shows no significant association 
between  licence  type  and crash type,  where the category  ‘other’  refers to learner, provisional or disqualified 
licence. 

Table 14 Observedfrequency of drivers involved in fatal crashes  cross-classified by licence type and 
crash type (m ’= 1.4,p=0.70) 

Rural  crash  type Odds  ratio  Odds on full Other  Full licence 
licence 

I Overtudremote 20 2 10.0  1.9 
Overtudnon-remote 
Hit-obiectlremote 
Hit-object/non-remote 179 5.3 34 

< .  

B.1.6 Vehicle lost control on the  shoulder 

Table 15 shows the number of vehicles involved in fatal crashes that  lost  control on the ‘shoulder’ of the  road. 

Table 15 Observed frequencies of vehicles involved in fatal crashes cross-classified  by shoulder 
contribution to loss of control and crash  type ( ~3’ = 15.6, p=O.OOI) 

Shoulder  Contributed to Loss of Control 

Rural  crash  type  Odds on yes I Odds  ratio No YeS 

Overturdremote 

0.25 186 46 Hit-objectlnon-remote 
0.4  0.1 1 28 3 Hit-objecUremote 
2.9 0.71 34 24 Overtudnon-remote 
1.3 0.33 18 6 
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There is a significant association between  crash  type and causal  involvement of the road shoulder. This leads 
to the formulation of the hypothesis that loss of control on the shoulder is significantly more likely to contribute 
to overturn crashes than to hit-object crashes, regardless of location. This is confirmed by collapsing Table 15 

crash are 2.5 times greater for overturn type crashes than for hit-object crashes. 
across crash location (Table 16). The odds of loss of control on the  road shoulder contributing to a fatal road 

Table I 6  Observed  frequencies of vehicles  involved in fatal  crushes  cross-class$ed by shoulder 
contribution to loss of control andcrash type (overturn vs hit-objectJ (x,' = 10.4, p=O.OOl) 

Shoulder  Contributed to Loss of Control 

Crash type 

214 49 Hit-object 
52 ~ 3 0  Overturn 

Odds  ratio Odds on yes No Yes 

0.58 
0.23 

2.5 

B.1.7 Type of object 

Table 17 shows the frequency of hit-object  crashes cross-classified by object t y p e  and location. 

Table 17 Observedfrequencies  offatal crashes involving an object  cross-classified by object  type and 
location (x,' = 9.5,p=0.002) 

~ 

Location Odds  ratio Odds on Inanimate  object Pedestrian/ 
animal pedestrian/  animal 

Remote 
0.08 227 19 Non-remote rural 

4.0 0.33 30  10 

- 

There is a significant association between  type of object and crash location. In remote areas the odds of the 
object hit being an animal or pedestrian are 4 times that in non-remote  rural areas. 

B.1.8 Road  alignment 

Sixty-one percent of fatal overturns and 52% of fatal collisions  with  objects in non-urban areas occurred on 
straight sections of road (54% combined). 

Eighty percent of fatal overturns and 73% of fatal collisions  with  objects in non-urban areas occurred on level 
sections of road (75% combined). 

B.1.9 Road surface  conditions 

Ninety-one percent of fatal overturns and 86%, of fatal collisions hith objects in non-urban areas occurred  on 
dry  roads  (87% combined). 

B.1.10 Weather  conditions 

Ninety-five percent of fatal overturns and 91% of fatal collisions  with  objects in non-urban areas occurred in 
fine weather (92% combined), 
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B . l . l l  Vehicle defects and condition 

Table 22  shows the number of fatal crashes in which  vehicle  defects  were determined to be the major factor 
causing the  crash. Overall, 3.7%  of fatal crashes were attributed to vehicle  defects. As the number of crashes 
caused by vehicle defects is extremely small, no statistical significance can be ascribed to differences between 
the crash types. 

Table 22 Observed  frequencies  offatal  crashes  cross-classified by crash-type  and  whether  vehicle  defect 
was the primary  factor in causing the crash 

Rural crash type 

OvertumJremote 
Overtudnon-remote 
Hit-objecthemote 
Hit-objecthon-remote 

Vehicle 
defect 

4 
1 

4 
4 

No vehicle Odds  ratio  Odds on vehicle 
defect 

51 
0.03 29 

defect 

38 
0.08 

1.9 

0.02  222 
5.8 0.1 1 
4.4 

B.1.12 Vehicle age and driver age 

Table 23 examines the association between vehicle age and driver age for overturns and collisions with  objects. 
A significant association between vehicles  aged 10 years and over, and drivers aged under 25 years exists for 
hit-object crashes (p<O.OOl) but not for overturn crashes. 

Table 23 Observed  frequencies of drivers  involved in fatal crashes  cross-classified  by  driver  age  group 
and  vehicle  age  for each  crash type 

Vehicle age by crash  type Odds  ratio Odds on 25 years and Under 25 
years under 25 over 

Overturn 
10 years and over 
Under 10 years 

9 
11 

16 
17 

0.56 
0.64 

0.9 

Hit-object 
10 years and over 

0.46 61 28 Under 10 years 
2.9 1.33  39 52 

- 
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B.1.13 Seat belt wearing 

Table 24 shows that for all fatal crash types. the odds of occupant fatality are higher when a seat belt is not 
worn. 

Table 24 Observedfrequencies of occupants involved in fatal  crashes  cross-classified by fatallyhot  fatally 
injured, use of seat  belt and crash ope .  

Use of seat belt by crash type 

a) Overtum/remote 
Belt not worn 
Belt  worn 

Belt  not  worn 

c) Hit-objecthernote 
Belt  worn 

Belt  worn 
Belt not worn 

b) Overturdnon-remote rural 

d) Hit-objecthon-remote rural 
Belt not worn 
Belt  worn^ 

Fatally 
injured 

20 
8 

29 
21 

17 
22 

121 
78 

Not fatally 
injured 

22 
11 

22 
47 

I O  
5 

31 
97 

Odds on 
fatality 

Odds ratio 

0.45 

3.40 
2.20 

1.5 

Table 24 also shows (p<O.OOl) that occupants not wearing  seat  belts are more  likely to be fatally injured in 
overturn crashes than in hit-object crashes. 

Survivable crashes are defined as those crashes in which at least one vehicle  occupant survives. Table 25 
shows the numbers of fatally and not fatally injured occupants in survivable crashes by use of seat belt for each 
crash type. The odds of  being  fatally  injured to not being fatally  injured  in a survivable crash are smaller for 
each  crash type if the occupant  wears a seat belt. Table 25 also  shows that for survivable crashes, the odds of a 
fatality with  belt not worn are greater for overturn  crashes  than for hit-object crashes. 

Unlike the comparable result for Table 24, this finding can not he simply attributed to the fact that hit-object 
crashes have a higher proportion of driver-only  occupancy (ie probability of fatality is one)  than do overturn 
crashes (Table 31). 
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Table 25 Observed frequencies of occupants involved in 'survivable' crashes cross-classified by 
fatallylnof  fatally injured, use of seat belt and crash 'ype. 

Use of seat belt by crash type Odds  ratio  Odds un Not fatally  Fatally  injured 
injured Fatality 

a)  Overturdremote 
Belt not worn 

0.65  89 58 Belt worn 
1.8 1.16  31 36 Belt not worn 

1.10 IO 1 1  Belt worn 
2.4 2.60 5 13 Belt  not  worn 

0.36 47 17 Belt  worn 
3.1 1.11  18 20 Belt  not  worn 

0.40 20 8 Belt  worn 
3.9 1.56 9 14 

b) Overtum/non-remote rural 

c) Hit-objecthemote 

d) Hit-objecvnon-remote rural 

A comparison of seat  belt benefit between  non-remote rural and remote crashes of each type (overturn and  hit- 
object) does not achieve statistical significance. 

The Fatality File is also examined for associations  between the wearing of seat  belts and other factors. Tables 

by use of seat belt, and each of driver  BAC,  purpose of journey, and sex and age group of occupant for each 
26, 27.28 and 29  show  the  number  of vehicle occupants  involved in single vehicle fatal crashes cross-classified 

crash type, respectively. 

As shown earlier (Tables 5 and 6), there is a significant association  between  use of seat belt and driver BAC for 
crash types overturnlremote (p=O.O2), overturnlnon-remote rural  (p=0.05) and hit-objecthon-remote rural 
(p<O.OOl). For each of these  crash  types, the odds on a vehicle  occupant having worn a seat belt  when the 
driver has a low  BAC, are at least 3 times greater than the odds  on a vehicle  occupant having worn a seat belt 
when the driver has a high BAC. There is also a significant association between  use of seat belt and sex of 
occupant for crash type overturdnon-remote rural (p=0.08). 
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Table 26 Observedfrequencies of occupants involved in fatal overturniremote type crashes by use ofseat 
belt cross-classified with each ofdriver blood alcohol content (BAC), purpose ofjourney, and 
sex  and  age  group of occupant 

Vehicle occupant 
classification 

Driver BAC 
High BAC 
Low BAC 

Purpose 
Recreational 
Other 

Sex 

Female 
Male 

Age group 
Under 25 
25 and  over 

Belt used 

10 
3 

16 
4 

24 
13 

19 
18 

Belt not used 

15 
6 

20 
5 

22 
9 

13 
14 

Odds on belt used Odds ratio 

0.20 I 0.1 

0.80 I 
I 0.8 

1 .44  

1.46 
1.29 

1.1 

Table 27 Observedfrequencies  ofoccupants involved in  fatal  overfurninon-remote rural type crashes by 
use ofseat belt cross-classified with each of driver blood alcohol content (BACJ. purpose of 
journey, and sex  and  age group of occupant 

Vehicle occupant 
classification 

Driver BAC 

Low BAC 
High BAC 

Recreation type 
Purpose 

Other 

Sex 
Male 
Female 

Age group 
Under 25 
25 and over 

Belt used 

12 
9 

31 
15 

4 4  
27 

35 
36 

Belt not used 

19 
6 

30 
6 

40 
11 

29 
20 

Odds 00 belt used 

0.47 
2.00 

1.03 
2.50 

1.10 
2.45 

1.21 
1.80 

Odds ratio 

0.2 

0.4 

0.4 

0.7 
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Table 28 Observedfrequencies of occupants involved in fatal hit-ohjeatlremote type  crashes by use of seat 
belt  cross-classified  with  each of driver  blood alcohol content (BAC), purpose ofjourney. and 
sex and age  group of occupant 

I Vehicle occupant 
classifreation 

Driver BAC 

Low  BAC 
High BAC 

Recreation type 
Purpose 

Other 

Sex 
Male 
Female 

Age group 
Under 25 
25 and over 

Belt used 

10 
7 

20 
4 

27 
14 

27 
14 

Belt not used 

I 
3 

11 
4 

15 
8 

19 
4 

Odds on belt Odds  ratio 

3.33 

1.82 1.8 
1 .oo 

Table 29 Observed frequencies of occupants involved in fatal hit-objectinon-remote rural type crashes by 
use of seat belt, cross-classified with each of driver  blood  alcohol content (BAC), purpose of 
journey, and sex and age group of occupant 

occupant 
classification 

Driver BAC 
High BAC 
Low  BAC 

Purpose 
Recreation  type 
Other 

Sex 
Male 
Female 

Age group 
Under 25 
25 and over 

Belt used 

45 
81 

1 2 4  
37 

157 
90 

117 
127 

Belt not used 

49 
28 

57 
14 

17 
33 

62 
A7 

Odds on  belt used 

0.92 
2.89 

2.18 
2.64 

2.04 
2.73 

1.89 
2.70 

Odds ratio 

0.3 

0.8 

0.7 

0.7 

From Tables 26,  27, 28 and 29 it appears that for fatal single vehicle crashes in non-remote  rural locations, the 
odds on the use of a seat belt are lower for drivers aged  under 25 years than for drivers aged 25 yem and over, 
while for fatal single vehicle crashes in remote  locations, the reverse appears to be true. A chi-squared test 
shows that there is  no statistically significant association  between the use of a seat belt, occupant age group and 
crash  type (~$=11.5 ,  p=0.12). 

Table 31 shows  the  number of occupants  involved in fatal crashes, by seating position and belt use for each of 
the 4 crash  types. As occupant numbers are low for front and rear seating positions for 2 of the crash types, 
frequencies for these seating positions are combined to allow a comparison  between drivers and passengers for 
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each crash type.  Tests of slgnificance show that for single vehicle fatal crashes there is no association between 
driver belt  use and crash type ( ~ 3 . 7 8 )  or between  passenger belt use and  crash type (p=O.15). 

From Table 31 it appears that the odds on a vehicle occupant having worn a seat belt are greater for hit-object 
than overturn type crashes. After aggregating frequencies over location, tests of significance  show that 
passengers are more likely (p=0.03) to have worn a seat belt in  a hit-object  crash  than  in  an overturn crash, but 
there is no association between  driver‘s  belt  use and crash type ( ~ 9 . 4 5 ) .  

Table 31 Observed  frequencies of occupants  involved in fatal crashes  cross-classified by use  of seat  belt 
and  seating position for each  crash type.  

Seating position by crash Belt used 

a) Overtum/remote 
Driver 
Front 
Rear 

Driver 
Front 
Rear 

Driver 
Front 
Rear 

Front 
Driver 

RSW 

b) Overtum/non-remote rural 

c) Hit-objecthemote 

d) Hit-objecthon-remote rural 

16 
9 
10 

31 
21 
16 

21 
11 
4 

126 
76 
19 

12 

7 
6 

19 
11 
12 

12 
2 
4 

64 
23 
16 

L 

Belt not used Odds on belt 
used 

1.25 
1 .so 
1.43 

1.63 
1.91 
1.25 

1.75 
5.50 
1 .oo 

3.30 
1.97 

2.43 

B.1.14 Occupancy rate 

Table 32 shows the frequencies, and Table 33 the percentages. of fatal crashes cross-classified hy the number of 
vehicle occupants and crash type. 

Table 32 Observedfrequencies  offatal  crushes  cross-clussfied by vehicle  occupancy  and crash  type 
(x: =29.1,p<0.001) 

I Number of Vehicle OccuDants 

Rural crash type I One I 
Overtum/remote 
Overtum/non-remote 
Hit-objecthemote 
Hit-objectlnon-remote 116 

More than 

78  31 30 

The x’ test shows that there is a significant association  between crash type and the number of  vehicle 
occupants. 
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Table 33 Observedpercentages  offatal crashes cross-classified by vehicle occupancyand crash type 

Number of vehicle occupants 

Rural crash type More than Three Two One 
three 

Overturdremote (%) 

12 12 31 45 Hit-objectjnon-remote (%) 
16 14 17 53 Hit-objecthemote (%) 
32 21  23 23 Overturdnon-remote (%) 
21 17 38 25 

The percentage of fatal hir-object crashes in  which  the driver is the  only  vehicle occupant is approximately 
twice that for overturn type crashes. This association  was  tested by aggregating the number of fatal crashes by 
number  of vehicle occupants over  location for each  of the overturn and hit-object  type crashes. The association 
between crash type  (hit-object or overturn) and vehicle occupancy is statistically significant ( ~ * = 2 2 . 9 ,  
p<o.oOl). 

The average occupancy per vehicle is 2.7 for overturdremote, 2.8 for overtumlnon-remote rural, 2.1 for hit- 
objectlremote and 2.0 for hit-objecthon-remote rural fatal crashes. 

B.1.15 Sex of driver 

Table 34 shows that the proportions of  male  and female drivers do not differ significantly between  crash types. 

Table 34 Observed frequencies of fatal crashes cross-classified  by sex of driver and crash type 
( B ~  = 2 . 9 , ~  = 0.41) 

Rural  crash  tvne Odds ratio Odds on male Female Male 

Overturdremote 

3.6 54 193 Hit-objecthon-remote 
0.6 2.2 13 29 Hit-objecVremote 
1.1 4.1 11  45 Overtudnon-remote 
1.5 5.4 5 27 

B.1.16 Driver occupation 

The association  between driver occupation and crash type is investigated  using the following occupation 
categories: 

(i) ADMIN 
(ii) PROF 

- managerladministrator; clerical; sales person and personal service worker 

(iii) TRADElLAEl 
- professional;  para-professional 

(iv)  UNEMP/RET 
- tradespersons; plant and machine operator, labourers and related workers. 

(v) OTHER 
- unemployed; retired. 
- keeping house;  at  school,  university, college; other. 

In Table 35, 28% of driver occupations are unknown. If we assume that the distribution of the ‘unknown’ 
driver occupations is equivalent to that of the  ‘known’ driver occupations then it  is possible to make 
comparisons between occupations and crash types. Table 36 shows the percentages of driver occupations 
within each crash type after deletion of  cases having unknown driver occupation. As many of the occupation 
categories contain expected frequencies of less than 5 a statistical test of association is not valid.  However, for 
all crash types, drivers with occupations in the tradesflabourers category  account for more than one third of all 
crashes (34% to 41%). 
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Table 35 Observedfrequencies  offatal  crashes  cross-classified hy driver  occupation and crash  Ope 

Occupation 

Rural  crash type Unknown Other Unempiret Tradehab Prof Admin 

Overtumlremote 4 

63 31 40 65 20 35 Hit-objectlnon-remote 
14  4 3  8  1  6 Hit-objectlremote 
21 8 7 16 4 4 Overtum/non-remote 
I 2 3 I 1 

Table 36 Observedpercentages  offatal crashes hy driver occupation  within crash type 

Occupation 

Rural  crash type Other Unempl Tradehab Prof Admin 
ret 

Overtum/rernote (70) 

16 21  34  10  18 Hit-obiectlnon-remote (%) 
18 14 36 5 27 Hit-objecthemote (9%) 
21 18 41 10 10 Overtudnon-remote (%) 
12 18 41  6 24 

B.1.17 Road type 

Table 37 shows frequencies of fatal crashes by road type and crash  type. A test of significance  shows that there 
is no association between  crash  type  and the road types  national  highway, state highway and other rural  road. 

Table 37 Observed  frequencies of fatal crashes  classijied by  road qpe  and crash ope  
(b2= 4.6 .p  = 0.59) 

Rural  crash type Other rural State National 
highway road highway 

Ovenumlremote 

150 73 22 Hit-objectlnon-remote 
26  14  3 Hit-objectfremote 
37  13 6 Overturdnon-remote 
17 9 6 
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8.1.18 Injury severity and seating position of occupants 

Table 38 examines the association between injury  level and seating position by crash type, for fatal crashes in 
which there was more than one vehicle occupant. 

Table 38 Observedfrequencies of occupants, in fatal crashes with more than one occupant, cross. 
classified by injury level, seating position and crash o p e .  

Seating position within crash 
type 

Not injured 

a) Overtudremote 
Driver 

1 Front 
2 

4 R W  

Driver 3 
Front 0 
Rear 1 

Driver 5 
Front 3 
Rear 2 

Driver 18 
Front 12 
Rear 1 

b) Overtumlnon-remote rural 

c) Hit-  objecUremote 

d) Hit-objecUnon-remote  rural 

Injured 
(not 

hospitalid) 

5 
4 
1 

7 
10 
9 

2 
0 
1 

11 
7 
6 

Injured I Fatally Injured 
(hospitalid) 

7 

10 
6 

12 
7 
5 

15 12 
12  13 
16 10 

9 
9 1 ;  
3  3 

4 4  62 
39 

26 29 
57 

For hit-objecunon-remote rural crashes (this crash type consists of approximately 60% of all occupants in the 
Fatality File) in which there is more than one occupant, there is no association  between injury level and seating 
position. For the remaining 3 crash types, a number  of the expected frequencies are less than 5 and so no 
statistical significance can be ascribed to differences between injury level and seating position. 

8.1.19 Timing of death 

~ Table 39 shows timing of death for fatally injured occupants by crash  type. The literature review (section 
A.3.4) reports on studies (Ryan, 1973; Brodsky and Hakkert, 1983) which conjecture that a higher proportion 
of fatalities may occur in crashes in remote areas due to a greater ambulance arrival time. However, Table 39 
shows  no significant difference in  the  odds of death before treatment for remote and non-remote rural crashes. 

Table 39 Observedfrequencies of vehicle occupants in fatal crashes cross-classified by timing of death 
and crash  type. 

Rural crash type 

Overturdremote 
Overtudnon-remote 
Hit-objectiremote 
Hit-obiecUnon-remote 

Died before 
treatment 

29 
7 

114 
9 

Died after Odds on  dying 
treatment before treatment 

1.50 
59 1.93 

Odds ratio 

1.8 
1.9 
0.8 
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B.1.20 Point of impact 

Diagram 1 shows the frequencies of vehicles  involved  in fatal hit-object crashes, by point of impact (defined as 
the point of impact that is thought most likely to have caused the fatality rather than the area of most damage to 
the vehicle). The undercarriage of the vehicle is not depicted in the diagram. However, 3 fatal single vehicle 
hit-object crashes involved an impact to the undercarriage. 

From Diagram 1 59% of all fatal hit-object crashes involve an impact to the front of the vehicle. Other points 
of impact occur equally as often to the left and right hand sides of vehicles  involved in single vehicle hit-object 
crashes. 

Diagram 1 :  Frequency ofpoints of impact on a vehicle  involved in a fatal  hit-object crash 

Front of vehicle 

66 

15 17 

Left  side 
of vehicle 

6 

r 17 ~ 

r 

5 "  
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7 1 7 1 5  

1 

i 
0 

I i 

1 

Back of vehicle 

- 9  

-1 4 

- 3  

Right side 
of vehicle 
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B.1.21 Interaction of time of day by day of week 

As a person's  daily routine may differ on a weekend to a weekday, Table 40 was constructed to examine the 
association between time of day and day type  across crash type. Table 40 contains too many  expected 
frequencies less than 5 to enable significance testing, but the odds on a fatal crash occumng  in the early 
morning (midnight to 6am) compared to later in the day are greater on the weekend than on a week day for all 
crash types except overturdremote.  To test this hypothesis frequencies are aggregated over crash type and a 
test  of significance shows that there is an association (pc0.001) between  day  type and time of day. 

Table 40 Observedfrequencies of fatal crashes  cross-classified by time of day,  day  type and crash  type. 

Itme 
Rural crash type by day 

a) Overturnhemote 

Early morning 

weekend 
weekday 3 

1 

b) Overturnlnon-remote 
weekend 

19 weekday 
32 weekend 

1 weekday 
5 weekend 

6 weekday 
8 

c) Hit-objecthemote 

d) Hit-objecYnon-remote 

Not early morning Odds on early 
morning I Odds 

20 
8 

30 
9 

23 
8 

116 
68 

0.13 
0.15 

0.9 

0.89 
0.20 

0.63 

0.16 

0.04 
15.8 

2.9 0.47 

4.5 

B.1.22 Injury site 

The Abbreviated Injury Score (AIS) is a six digit code  which  describes the general body region, organ or 
specified area and the seventy level of injuries received by fatally injured  crash  victims.  Up to 10 AIS scores are 
recorded for each fatally injured crash victim. Table 41 shows the frequencies of injuries received by fatally 
injured occupants by region of the body and crash type. Table 42 shows the distribution of injuries as a 
percentage of the crash type total. Of the 2420 AIS values in the Fatality File, 35% describe injuries to the 
head region and 27% describe injuries to the thorax. 

Table 41 Observed  frequencies of injuries among fatally injured occupants cross-classified by body 
region and crash type {Note: a person can be injured in more than one region and can have 
more than one injury recorded for a single region) 
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Table  42  Observedpercentages of  injuries  among farally injured vehicle occupanfs by body  region for 
each  crash  type 

Ruralcrash type 

Contents 
&Pelvic 

Lower Upper  Spine Abdomen Thorax Neck Face Head External 
Extr-  Extr- 

emeties emeties 

Overturdremote 

7 
10 5 3  13 28 0 3 32 6 

5 
Hit-object/non-rem 

3 4 5 
3 16 27 0 3 33 

9 
7 

26 
Hit-object/remote 

1 3 Overturnlnon-rem 43 6 
2 2  2 I O  22 1 4 46 12 

Table 42 shows that for each  crash type the largest proportion of injuries occur to the head. thorax, abdomen 
and pelvic contents (although for overtumiremote crashes, external injuries occur  more  often  than  abdomen 
and pelvic contents injuries). 

Tables 43 to 47 give a test of association between  injury  type  received or not  received and crash type for injuries 
to the head, thorax. abdomen and pelvic contents and external and facial injuries respectively among fatally 
injured occupants. A significant association is present for head injuries, abdomen and pelvic content injuries 
and external injuries. 

Table  43  Observed  frequencies of head  injuries  among fafally injured  occupants  by crash  type {n'= 25.3, 
p<O.OOl) 

Rural  crash type 

0.87 
Overtuminon-remote 

91 79 Overtumiremote 

Odds  ratio  Odds on head Not  head  Head 

147 194 0.76 
Hit-object/remote 89 180 
Hit-objecthon-remote 

0.49 
530 1110 0.48 

1.8 
1.6 
1 .o 

Table  44  Observedfrequencies of rhorar injuries  among fatally injured  occupants  by crash  type (n2 = 
2.45,p=0.48/ 

Rural  crash  type  Odds  ratio  Odds on thorax Not thorax  Thorax 

OvertumJremote 38 

Hit-object/remote 
89 Overtuminon-remote 

0.29 132 
252 

72 197 
0.35 
0.37 

Hit-object/non-remote 455 1 I85 0.38 

0.8 
0.9 
1 .o 

Table 45  Observed  frequencies of abdomen and pelvic content  injuries  among fatally injured occupants by 
crash  type (a2 = 8.14,  p=0.04) 

Rural  crash type I Abdomen  -pelvic 1 Not abdomen - I Odds on abdomen I Odds  ratio 

I I  pelvic - pelvic I 
OvertumJremote 

31 Overtudnon-remote 
153 17 

Hit-objectjnon-remote 
226 43 

0.10 
Hit-objectkernote 

310 
0.1 I 

0.15 1423  217 
0.19 

0.7 
0.7 
1.3 

Analysis of single  vehicle  rural crashes: Fatality  File 



Table 46 Observed  frequencies of external injuries among fatally injured occupants by  crash type (E2 
=8.59,p=0.04) 

Rural crash type Odds ratio Odds on external Not external External 

Overturniremote 20 

0.06 1541  99 Hit-objecunon-remote 
1.2 0.07 25 1 18 Hit-objecthemote 
1 .o 0.06 321 20 Overmm/non-remote 
2.2 0.13 150 

Table 47 Observed  frequencies of facial injuries among fatally injured occupams by crash type (E2 = 
0.65,p=0.89) 

Rural crash type Odds ratio Odds on face Not face Face 

Overturniremote 6 

0.03 1598 42 Hit-objecthon-remote 
1 .o 0.03 261 8 Hit-ObjectJremote 
1 .o 0.03 332 9 Overturninon-remote 
1.3 0.04 164 

The odds  on head injuries are greatest for overturn crashes, the odds  on  abdomen and pelvic content injuries 
are greatest for hit-object crashes and the odds on external injuries are greatest for overturniremote crashes. 
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8.2 Queensland  serious  single  vehicle  crashes  for 1989 and 1990 

6.2.1 Introduction 

For the purpose of this analysis, serious road  crashes refer to those  in  whlch at least one vehicle occupant is 
hospitalised or fatally injured as a result of injuries sustained during the crash. During 1989 and 1990, 2368 
single vehicle road crashes were reponed in Queensland. Of these road crashes, 2202 were serious of  which 
1267 or 57% occurred in non-remote  rural and remote areas. 

The data collected for road crashes occurring in Queensland are recorded on the Queensland Police 
Department‘s traffic accident report form and subsequently transferred to a computer database. Data on 
occupants of vehicles  involved in a road crash are restricted to age, sex. severity of injuries, type, of road user 

occupants are recorded and there are no details of occupants that are not injured at all. Throughout this section 
and seat belt usage at the  time of the crash. A further difficulty is that injury details of only four vehicle 

of the report, findings should be regarded  with  some caution in view of the substantial incidence of missing 
data. 

8.2.2 Speeding 

Table 48 shows the number of serious crashes in  which  excessive speed was judged to be the major factor 
contributing to the cause of the crash. The odds on speeding are much smaller than  those for solely fatal 

However, aggregation over  location  shows a statistically significant higher likelihood of speeding among the 
crashes (Table l ) ,  but in common with those results, do not differ significantly  between the four crash types. 

vehicles hitting objects (x,” ~ 5.6. p= 0 02) 

Table 48 Observedfrequenoies of serious  crashes  cross-classified by speed  and  crash type 
(zz = 6.2.p= 0.10) 

Rural crash type Speeding Not speeding Odds on speeding Odds ratio 

Ovenudremote 

0.09 295 21 Hit-objecthon-remote 
1.0 0.10 190 18 Hit-object/remote 
0.5 0.05 318 16 Overtumlnon-remote 
0.6 0.06 382 21 

To investigate whether this result holds for differences in road  surface, the data  are cross-classified by speed, 
road surface type (sealed or unsealed) and crash type (Table 49). 
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Table 49 Observedfrequencies of serious single vehicle crashes cross-classified by speed,  road surfnce 
type and crash type 

~ 

Rural crash type 

a)Overtum/remote 
Unsealed 
Sealed 

b)Overtum/non-remote 
Unsealed 
sealed 

c)Hit-object/remote 
Unsealed 
sealed 

d)Hit-object/non-remote 
Unsealed 
sealed 

Speeding Not speeding Odds on speeding  Odds ratio 

13 
8 77 

304 0.04 

14 
2 

0.06 
0.28 32 

158 9 
9 

0.05 266 
0.04 49 

0.10 

1 
26 

49 
245 

0.02 
0.11 

L 

2.5 

0.8 

4.7 

0.2 

For all crash types at least one cell in the speed by road surface type table  contains an expected frequency of  less 

factor (remote or non-remote rural) was  removed  from the analysis as a log-linear model  showed that the factor 
than 5, so that a test of association is not appropriate for individual crash types. In section B.1.2, the location 

was not significant in explaining crash frequency. If the cell frequencies in Table 49 are aggregated over 
location then a test of significance shows that there is no association  between speeding and road surface type for 
overturn crashes (p=0.25) or for hit-object crashes (pS.47). 

8.2.3 Alcohol 

Examination of the role of alcohol in single vehicle rural crashes was hindered by the fact that only 444 drivers 
involved in  the 2368 serious crashes had blood  alcohol  measurements  recorded  in the data file. The median 
BAC reading for these drivers was 0.16gm/100ml. BAC levels greater than O.O5gm/lOoml are classified here 
as ‘high’ and lower or unrecorded BAC levels are classified as ‘low’. 

Table 50 Observed frequencies of vehicle drivers involved in serious single vehicle crashes cross- 
classified by BAC and crash type (x2, = 7.5, p=0.06) 

Rural crash type  High driver Low driver 
BAC 

Odds on high 
driver BAC BAC 

Overtumlremote 43 3 3  0.13 
Overtumlnon-remote 42 278 0.15 
Hit-object/remote 37 162 0.23 
Hit-objectlnon-remote 49 2 4 1  0.20 I 

The odds on high driver BAC are higher for hit-object crashes than for overturn crashes. Table 50 shows that 
there is a significant association between driver BAC and crash type. This contradicts the results obtained for 
the Fatality File (Table 4) where the odds on high BAC are greater for overturn crashes than for hit-object 
crashes, and where there is no association between crash type and  driver BAC. To test this hypothesis. the data 
in Table 50 are aggregated over crash location to give Table 5 1. 
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Table 51 Observedfrequencies of vehicles  involved in serious single  vehicle crashes  cross-classified  by 
driver BAC  and crash  description (x;=6.4, p=O.Ol)  

Description 
Crash Odds on high Low driver BAC High driver BAC 

0.21 
0.14 

Odds  ratio 
driver BAC - 

Overturn 
403 86 Hit-object 
613 85 0.7 

Table 51 shows that there is a significant association  between  crash description and driver BAC such that in a 
hit-object crash it is more likely that the driver has a high BAC than  in an overturn crash. 

In the Queensland database, BAC is recorded for the vehicle driver  only and the use of a seat belt is recorded 
for injured occupants only. Table 52 shows the number of drivers injured in serious single vehicle crashes by 
crash  type, BAC and  seat belt use. 

Table 52 Observedfrequencies of vehicle  drivers injured  in serious single vehicle  crashes  cross-classified 
by  crush type, driver BAC andseut belt use ( x/=59.8, p<O.OOlj 

Driver BAC within Belt not  worn 
rural crash tvDe 

L 

a)Overtum/remote 
High BAC 
Low BAC 

High BAC 
Low BAC 

High BAC 
Low BAC 

High BAC 
Low BAC 

b)Overtum/non-remote 

c)Hit-objecthemote 

d)Hit-objectlnon-remote I 

131 
16 

38 
8 

13 
34 

17 
33 

Belt worn 

14 
212 

20 
171 

10 
100  

19 
150 

Odds on belt  not 
worn 

0.62 
1.14 

0.40 
0.22 

0.34 
1.30 

0.89 
0.22 

Odds  ratio 

1.8 

1.8 

3.8 

4.0 

There is a significant association  between  use  of  seat  belt by injured drivers and driver BAC by crash type. As 
is the case for solely fatal crashes (Tables 5 and 6). for each  crash  type,  the odds on a driver not having worn a 
seat belt are greater for drivers with  high BAC than for drivers with  low BAC. 
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8.2.4  Asleep and fatigue 

A contributing factor to a single vehicle crash may be driver fatigue. Table 53 shows the number of serious 
single vehicle crashes cross-classified  by  driver fatigue and crash type. 

Table 53 Observed  frequencies of serious  single  vehicle  crashes  cross-classified by driver  fatigue  and 
crash  type (a2 = 5.0,p=0.17) 

Rural crash type Odds ratio Odds on Not fatigued Fatigued 
fatigued 

Overturnlremote 

0.13  284 38 Hit-object/non-remote 
0.9 0.12  186 22 Hit-object/remote 
0.7 0.09  307 27 Ovenurnlnon-remote 
0.6 0.08 373 30 

There is no significant association between driver fatigue and crash type. 

B.2.5 Road alignment 

Sixty-two percent of serious overturns and 58% of serious collisions  with  objects occurred on straight sections 
of road (60% combined). 

Ninety-one percent of serious overturns and 91% of serious collisions  with  objects  occurred  on sections of road 
that were level or of slight grade. 

B.2.6 Weather conditions 

Ninety  percent of serious overturn crashes  and 88% of serious collisions with objects occurred  in fine weather. 

B.2.7 Seat belt wearing 

The Queensland database has  no  records for vehicle  occupants that are not injured. As a result, information on 
seat belt wearing is available only for those  occupants who are injured in a crash. There is the  further 
restriction that details of only four vehicle occupants involved in the crash are recorded. 

Table 59  shows that there is a significant association  between  the  use of a seat belt and crash type for injured 
occupants involved in a serious single vehicle crash. 

Table  59  Observed  frequencies of injured occupants  involved in serious  single  vehicle  crashes cross- 
classified by use of seat belr  and crash  type ( ~2=20.9,p<0.001) 

Rural crash type Belt worn 

Overturnlremote 
Overtudnon-remote 
Hit-objectlremote 
Hit-objectlnon-remote  293 

Belt not worn 

156 
85 
34 
90 

Odds on belt I Odds  ratio 
worn 

2.37 
3.79 
5.56 
3.26 

0.7 
1.2 
1.7 

I I I I 

The odds of an injured occupant having been wearing a seat belt at the time of the crash are greatest for a 
object/rernote  crash  (odds = 5.56) and least for an overtum/remote crash (odds = 2.37). 

36 Analysis of single  vehicle  rural  crashes:  Queensland 



Table 60 adds classification of seriously  injured  (fatal or hospitalised) and not  seriously injured. No significant 
association is apparent between  injury seventy and use of seat belt over crash types, although it should be borne 
in mind that this analysis does not include uninjured  occupants. 

Table 60 Observed  frequencies of injured occupants  involved in serious single vehicle  crushes cross- 
classified by injury severity. use of seat  belt  and crush o p e  (x$=8.S. p 0 . 2 7 )  

rural  crash type 
Use of seat belt within Seriously Not seriously Odds on seriously 

a)Overtum/remote 

injured  injured  injured 

Belt  worn 296 74 4.00 
Belt not worn 124 32 3.89 

Belt  worn 25 1 71 3.54 
Belt not worn 72 13 

c)Hit-object/remote 
5.54 

Belt  worn 156  33 
Belt not worn 

4.73 
31 3 10.33 

Belt  worn 24 1 52 
Belt  not  worn 

4-63 
79 11 7.18 

b)Overtum/non-remote 

d)Hit-object/non-remote 

Odds  ratio 

1 .o 

0.6 

0.5 

0.6 

A survivable crash is defined as a crash in  which  at  least one vehicle  occupant survives. Table 61 shows the 

classified by use of seat belt for each  crash type. 
number of fatally and not farally injured occupants  involved in survivable serious single vehicle crashes, cross- 

Table 61 Observed  frequencies of injured  occupants involved in serious  survivable  crashes cross- 
classified by crash type, use of sent belt and whether fatally injured or not ( x7'=Y5.7. p<O.OOl) 

~ 

Use of seat belt  within crash 
tY Pe 

a)Overtum/remote 
Belt  worn 
Belt not worn 

Belt worn 

c)Hit-objectjremote 
Belt not worn 

Belt worn 
Belt not worn 

Belt  worn 
Belt not worn 

b)Overtum/non-remote rural 

d)Hit-object/non-remote rural I 
Fatally injured 

10 
32 

9 
5 

10 
7 

26 
18  

Not Fatally 
injured 

142 
42 

139 
20 

60 
4 

98 
22 I 

0.07 
0.76 

0.06 
0.25 

0.17 
1.75 

0.27 
0.82 

0.1 

0.3 

0.1 

0.3 

The odds of being fatally injured to not being fatally injured in a serious survivable crash, are smaller for all 
crash types if the vehicle occupant wears a seat  belt. 

Analysis of single  vehicle  rural  crashes:  Queensland 37 



B.2.8 Occupancy rate 

Table 63 shows that for serious single vehicle crashes there is no association  between the number of injured 
occupants and  crash  type. 

Table 63 Obsenzdfrequencies of serious single vehicle crashes  cross-classified by vehicle occupancy  and 
crash type (~92=10.6,p=0.30)  

Rural crash  type More  than  three  Three Two One 

Overtudremote 130 

74 36 81 129 Hit-object/non-remote 
55 17 50 86 Hit-objectlremote 
95 40 79 117 Overturdnon-remote 
108 50 113 

B.2.9 Sex of driver 

Table 64 shows that, as for the Fatality File, there is no significant association  between  sex of driver and crash 
type for serious single vehicle crash  types. 

Table 64 Observedfrequencies of serious single vehicle crashes cross-classl#ied by sex of driver and crash 
type ( &2=4.7,p=0.19) 

Rural crash  type 

Overtudremote 
Overtum/non-remote 
Hit-objectlrernote 
Hit-objectlnon-remote 

Female 

239 

Odds on male 

2.31 
1.98 
2.35 
2.88 

fq Odds ratio 

Table 65 shows the numbers of injured occupants  cross-classified by sex of occupant, use of seat belt and crash 
type. There is a significant association between  sex of occupant and  use of seat  belt by crash type. The odds o f  
an injured occupant having been wearing a seat belt are greater if the occupant is a female, for all crash types. 
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Table 65 Observedfrequencies of injured occupants of vehicles involved in serious single vehicle  crashes 
cross-classified by use of seat belt, sex of occupant and crash type ( ~7’=38.4, p<O.001) 

Sex of occupant within 
rural crash t u x  

a)Overtum/remote 
Male 
Female 

Male 
Female 

Male 
Female 

Male 

b)Overtum/non-remote 

c)Hit-objecthemote 

d)Hit-object/non-remote 

Belt worn 

218 
152 

174 
148 

102 
87 

169 
1 24 

f Belt not worn I Oddsonbelt I Odds ratio 
worn 

10.57 

8.70 

4.02 
9.54 
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8.3 Victoria serious  single  vehicle  crashes  for 1989 and 1990 

B.3.1 Introduction 

During 1989 and 1990. details of  4162 serious single vehicle road crashes were  recorded in Victoria. A serious 
road crash refers to one in which at least one vehicle occupant is hospitalised or fatally injured as a result of 
injuries sustained during the road crash. Of these road crashes, 88%  occurred  in rural (non-urban) locations. 
By defmition, Victoria does not contain any  remote areas. Therefore the analyses in section B.3  make 
comparisons between the two crash  types  overturrdrural and hit-object/rural  only. 

The Victorian road crash database does  not contain information on factors contributing to a crash such as 
speeding, driver fatigue or vehicle defects. Furthermore, detailed information is available only for those vehicle 
occupants that receive fatal or serious injuries which  result  in hospitalisation. As a result, it is not possible to 
classify a crash as survivable, where a survivable crash is defined to be a crash  in  which at least one vehicle 

caution in view of the substantial incidence of missing data. 
occupant is not fatally injured. Throughout this section of the report, findings should be regarded with some 

B.3.2 Alcohol 

Table 66 shows that there is a significant association between  driver BAC andcrash type. 

Table 66 Observed frequencies of vehicles involved in serious single vehicle crashes  cross-classified by 
driver BAC and crash 'ype (x; = 4.3,p=0.04) 

Crash type Odds  ratio  Odds on high Low driver BAC High driver BAC 
driver BAC 

Overturdrural 
1.05 436 456 Hit-obiecUrural 

0.7 0.70 80 56 

Drivers of vehicles involved in serious hit-object single vehicle crashes are significantly more likely to have a 
high BAC than drivers involved in serious overturn crashes. 

8.3.3 Road alignment 

Table 67 indicates that the odds of a serious overturn crash occurring on curved section of  road are significantly 
greater (more than 3 times as likely) than for hit-object crashes. Only 51% of serious overturns occurred on 
straight sections of road compared  with 78% of collisions  with  objects. 

Table 67 Observedfrequencies of serious single vehicle crashes occurring on straight and curved  sections 
of road  cross-classified  bycrash ope  (x: = 75.0,p<0.001) 

Crash type 

3.56 373 1327 Hit-object/rural 
0.3 1.05 111 117 Overtudrural 

Odds ratio Odds on straight Curve Straight 

No information is available on the vertical road alignment of crash sites. 
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8.3.4 Road  surface  conditions 

Eighty-four percent  of serious overturns and 79% of serious  collisions  with objects occurred on dry roads 

B.3.5 Weather  and  light  conditions 

Table 70 Observedfrequencies  ofserious single  vehrcle crashes  occurring  in dark  (rncluding dawn,  dusk) 
and  light condrtrons cross-classified by crash c p e  (x,’ = 15.O,p<O.O01) 

Crash type 

1 .os 1529  1604 Hit-objecthral 
0.7 0.70 252 176 Overturnlrural 

Odds  ratio  Odds on dark Light Dark 

Eighty-six percent of serious overturns and 86% of serious  collisions  with  objects  occurred in clear weather 
conditions. 

Fifty-nine percent of serious overturns and 49% of serious  collisions  with  objects  occurred in daylight (Table 
70). 

8.3.6 Vehicle age 

Table 71 indicates that vehicle age has no association with  the  crash  type in which  the vehicle is involved. 

Table 71 Observed  frequencies of vehicles invoived in sel-ious single rmehicle crashes  cross-classified by 
vehicle age  and  crash ope  (xl2=0.O5. p=#.82j 

Crash type Odds  ratio Odds  on vehicle Vehicle aged less Vehicle aged 10 
years  or more aged 10 years or than 10 years 

more 

Overturdrural 
0.91 957 870 Hit-object/rural 

1.0 0.94 182 171 

B.3.7 Seat  belt  wearing 

Table 73 shows that there is  no association  between crash type and the use of seat belts by seriously injured 
occupants. 

Table 73 Observedfrequencies of seriously injured ocrupants involved in serious single vehicle  crashes 
cross-classified by use of seat  belt  and  crash  type fxJ2=0.14,p=0.71) 

Crash type  Bell worn Belt no1 worn Odds nn belt 
worn 

Overturdrural 
Hit-object/rural 1160 245 1.73 
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1 ' ~ ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ ~  ~~~~~~~~ ~~~~~ ~~~~~ 
~ ~~ 

Table 74 shows that there is a significant association  between  whether a vehicle occupant is fatally injured or 
not and the use of a seat  belt. 

Table 74 Observedfrequencies of seriously injured occupams  involved in serious  single  vehicle crashes 
cross-classified by injury severify vatu1 or not fatal) and crash fype ( x j 2 =  160. p<O.OOl) 

Use  of seat belt  within 
injured  injured crash  type 

Odds ratio  Odds on fatally Not fatally  Fatally injured 

11 Belt worn 
a)Overturn/rural 

1 6  1 231 I 0.03 I 0.03 
Belt not worn 

0.58 155 90 Belt  not  worn 
0.24 0.14 101.5 145 Belt  worn 

0.86 29  25 
b)Hit-object/rural 

There is a significantly greater likelihood of a seriously injured occupant  being  fatally injured when a seat belt 
is not worn than when a seat belt is worn.  For overturn crashes, the likelihood of a vehicle occupant being 
fatally injured is 33 times greater if a seat belt is not  worn  than if a seat belt is worn. For hit-object crashes, the 
likelihood of being fatally injured is 4 times greater if a seat belt is not worn than if a seat belt is worn. The 
finding that relatively  fewer fatalities occur when occupants are wearing  seat  belts in overturn crashes than for 
hit-object crashes is unlikely to be fully attributed to the higher proportion of driver only vehicle occupancy for 
hit-object crashes (see Table 79). 

Table 75 shows that there is a significant association between driver BAC and non  use of seat belts by seriously 
injured occupants for both  crash  types. 

Table 75 Observed frequencies of seriously injured occupants involved in serious single vehicle  crashes 
cross-classified  by use of seat belt,  driver BAC and crash type (n2= 65.0,p<0.001) 

11 Driver BAC within Odds  ratio  Odds on belt Belt not  worn Belt worn 
crash  type 

a)Overtum/rural 

worn 

High BAC 

0.2 2.16 19  41 High BAC 

65 478 Low BAC 
1 20 276 2.30 

7.35 
0.3 

b)Hit-objecurural 

Within each crash type, the odds of a seriously injured occupant having worn a seat belt to not having worn a 
seat belt are much greater if the vehicledriver has a low BAC rather  than a high  BAC. 

Table 76 shows that the use of seat  belts by seriously injured occupants of serious single vehicle crashes is 

having worn a seat belt are greater if the occupant is female. 
significantly different for males and females. For both crash types, the odds on a seriously in ju 'd  occupant 
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Tahle 76 Observedfrequencies of seriously injured occupants involved in serious single vehicle crashes 
cross-classified  hy use of seat belt  and sex of occupant jfi2=20.0,p<0.001) 

Sex of occupant within 
crash type 

Belt worn 

a)Overtum/rural 

Odds ratio Odds on belt Belt not  worn 
worn 

Male 

7.50 59 443 Female 
3.84 186 715 Male 

5.83 18 105 Female 
3.67 36 132 0.6 

b)Hit-object/rural 
0.5 

Table 78 shows that there is no association  between use of seat belt and seating position of seriously injured 
occupants. 

Table 78 Observedfrequencies of seriously  injured occupants involved in serious single  vehicle crashes 
cross-classified by use of seal belt. searing position and crash o p e  (fi2=4.0. p=0.54) 

Seating position within 
crash  type 

Belt worn 

a)Overturn/ruraI 
Driver 

Rear 
63 Front 
142 

31 

Driver 757 
Front 266 
R W  119 

b)Hit-object/rural 

Belt not worn 

31 
16 
6 

139 
56 
32 

Odds on belt Odds ratio 

3.93 
5.17 I 

8.3.8 Occupancy rate 

Table 79 shows the numbers of vehicles (cars, station  wagons, taxis, utility and panel  vans)  involved in serious 
single vehicle crashes classified by vehicle  occupancy rate. There is a significant association between the 
number of vehicle occupants and crash  type. A higher percentage of single vehicle hit-object crashes involved 
a driver only (74%) than for overturn crashes (61%). 

Table 79 Observed frequencies  ofvehicles involved in  serious single  vehicle crashes cross-classfied by 
number ofpersons  in the vehicle and  crash  type (n2 = 26.0. p<O.OOl) 

Number of Persons in Vehicle 

Crash type 

108 122 373 1700 Hit-objectlrural 
15 18  81 178 Overturnlrural 

More  than  three  Three Two One 
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8.3.9 Point of impact 

The point of impact for a serious crash is defined as the point  of impact that is thought most likely to have 
caused the serious injury rather than the area of most damage to the vehicle. Table 80 shows that 70% of 
serious overturn crashes and 80% of hit-object crashes  involve an impact to the front of the  vehicle. 

Table 80 Observedfrequencies of serious  single  vehicle crushes cross-classified  by  initial  point of vehicle 
impact  and  crash  type 

Point of impact Hit-object/rural Overturdrural 

Right front comer 

9 20 Rear 
1028  77 Front 

15 2 Left rear - comer 
35 0 Left side - rearwards 
102 4 Left side - forwards 
209 55 Left front comer 
10 1 Right rear comer 
29 0 Right side - rearwards 
127 3 Right side - forwards 
247 68 

TOP 48 56 

B.3.10 Time of day 

Table 81 shows that there is no association  between the time of day (early morning to 6am or later) in which a 
serious crash occurs and crash  type. 

Table 81 Observedfrequencies of vehicles  involved in serious single vehicle  crashes  cross-classified by 
time ofduy andcrash  type (~ :=1 .9 ,p=0 .17)  

Early morning Later Odds on early Odds ratio 
morning 
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8.3.1 1 Interaction of time of day by day of week 

time of day of crash with the proportion of serious single vehicle crashes that occur  early in the morning 
Tables 82 and 83  show that for aggregated crashes there is  a significant association  between day of week and 

vehicle crash occurring early in the morning are 3 times greater on the weekend  than during the week. 
increasing during the weekend to a level 3 times that for weekdays. That is, the odds on a serious single 

Table 82 Observedfrequencies of seriow single vehicle crashes  cross-classified by rime of day and day  of 
week ( ~ ~ = 2 1 1 ,  p<O.OOl) 

Day of week Odds ratio Odds on early Later Early morning 
morning 

Monday 
Tuesday 

57 
0.16 
0.09 436  39 Wednesday 

356 57 
0.15 377 0.3 

0.3 
0.3 

101 
0.3 

Saturday 234 
0.18 0.4 
0.38 

Sunday 268 
0.7 

0.52 516 

Thursday 
Friday 

0.16 458  74 
549 
623 

Table 83 Observedfrequencies of serious single vehicle crashes cross-classified by time of d a y  and day 
type (weekday or  weekend) (~~=188.3.p<0.001 ) 

Day  type Odds ratio Odds on early Later Early morning 
morning 

0.15 
0.44 

Weekday 
1139 502 Weekend 
2176  328 0.3 
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8.4 Western  Australia serious  single  vehicle crashes for 1989 and 
1990 

8.4.1 Introduction 

During 1989 and 1990 a total of 1751 serious single vehicle crashes were  recorded  in  Western Australia, of 
which 931 (53%) were non-urban crashes. A serious road crash refers to one in which at least one vehicle 
occupant is seriously injured (fatally injured or hospitalised) as a result of injuries sustained during  the crash. 
In the Western Australia road crash database, detailed information is available  only for those vehicle occupants 
that are seriously injured. Further. there is no information on whether driver fatigue may have been a cause of 
the crash. Throughout this section of the report, findings should be regarded with some caution in view of the 
substantial incidence of missing data. 

8.4.2 Speeding 

Table 84 Observed  frequencies of serious single vehicle crashes cross-classified by vehicle speed and 
crash type (XI’ = 4.5,p<0.21) 

I 
1 Rural  crash  type Speeding Not speeding Odds on Odds ratio 
I 
! speeding 

Overtudremote 21 61 0.34 0.8 
Overtudnon-remote 31 116 0.27  0.6 
Hit-objecVremote 15 35 0.43 1 .o 
Hit-objectlnon-remote 65  146 0.45 

Table 84 shows that there is no significant association between vehicle speed and the four crash types, which is 
similar to the result in the Fatality File.  However, similar to the Queensland data, aggregating over location, 
there is a tendency for a higher likelihood of speeding among the drivers hitting objects than those overturning 
(x,2=3.5, pS.06). 

Table 85 Observed  frequencies of vehicles  involved in serious single vehicle crashes  cross-classified by 
speed,  crash type and road swface (&’= 4.3, ~ ~ 0 . 2 4 )  

within crash  type 

a)Overturn 
Unsealed 14 40 0.35 1.3 
Sealed 38 136 0.28 

b)Hit-object 

Sealed 
Unsealed 12  27 0.44 

153 0.44 68 
1 .o 

Table 85 further classifies serious single vehicle crashes by road surface (sea led  or unsealed). The odds on a 

and hit-object crashes respectively.  However,  the odds on a vehicle having been speeding are greatest for hit- 
vehicle having been speeding at the time of a crash are similar for sealed and unsealed  surfaces  within overturn 

object crashes as indicated in Table 84. 
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Table 86 Observed  frequencies of vehicles  involved in serious single  vehicle crashes  cross-classified by 
driver BAC and  crash  type (b2=1 .9,p=0.59) 

Rural  crash type Odds on high Low driver BAC High driver BAC Odds  ratio 
driver BAC 

Overturnhemote 
42 

123 
Overtum/non-remote 

0.7 0.15 19 

13 
1.0 

Hit-objectlremote 
0.21 199 

0.22 250 
1.1 

55 
0.25 

Hit-objectlnon-remote 
53 

B.4.4 Vehicle  lost  control  on  the  shoulder 

Table 87 shows that there is  no association  between  whether  the road shoulder contributed to loss of control of 
vehicle and crash  type. This result does not agree with that obtained for the Fatality File. 

Table 87 Observed  frequencies of vehicles  involved in serious single vehicle crushes cross-classified by 
road  shoulder  contribution to loss of control of vehicle  und crash t p e  (a2 = 5.8, p=0.12) 

Rural  crash type Road shoulder  Road  shoulder 
contributed to 

contribute  to loss loss of control 
did not 

of control 

Overturdremote 
40 
18 

208 
125 

Hit-objecVremote 
Overtum/non-remote 

4 
716 1R Hit-obiednon-remnte 
67 

Odds on shoulder  Odds  ratio 
Contribution to 
loss of control 

0.06 
n I A  

0.4 

B.4.5 Type of object 

Table 88 shows the frequencies of serious single vehicle  hit-object crashes cross-classified by object type and 
location. There is no significant association between  object type and location. This result does not agree with 
that obtained for the Fatality File. 

Table 88 Observed  frequencies of vehicles involved in serious single vehicle  hit-object  crashes  cross- 
class#jied by 'ype of object  (animate YS inanimatej and  crash  location (x;  = 0.91. p=0.34) 

Rural  crash type Odds ratio Odds  on  animal  Inanimate  Animal 
object 

Hit-objecthemote 
0.05  301 15 Hit-objectlnon-remote 
0.09 65 6 1.9 
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8.4.6 Road alignment 

Sixty-three percent of serious overturns and 59% of serious  collisions  with  objects  occurred on straight sections 
of road. 

Seventy-three percent of serious overturns and 66% of serious collisions with  objects occurred on level sections 
of road. 

B.4.7 Road surface conditions 

Eighty-nine percent  of serious overturns and 82% of serious collisions with  objects  occurred on dry roads. 

8.4.8 Weather and light conditions 

Ninety-two percent of serious overturns and 88% of serious collisions  with  objects occurred in clear weather 
conditions. 

Table 94 shows that there is a significant  association  between light conditions and crash type. The odds  on a 
serious crash occurring in the dark rather than in light conditions are greatest for hit-object/remote followed by 
hit-object/non-remote rural crashes. For both non-remote  rural  and  remote locations, overturn crashes are more 
frequent in light conditions than in dark conditions (59% in light conditions), and conversely, hit-object 
crashes are more frequent in dark conditions than in light conditions (46% in light conditions). 

Table 94 Observed  frequencies of serious  single  vehicle  crashes  cross-classified by light  conditions and 
crash Vpe (n2=16.9,p<0.001) 

Overturdremote 

Hit-object/remote 
Overtumjnon-remote 

Hit-objectlnon-remote 

Light 

162  152 

Odds on dark Odds ratio 

1.73 
1.07 

8.4.9 Vehicle age 

Table 95 shows that there is a significant association  between vehicle age and crash t y p e .  The odds that a 
vehicle involved in a serious remote overturn crash was of age 10 years or more are at least 3 times smaller 
than the odds for the other crash types. 

Table  95  Observed  frequencies of vehicles  involved in serious  single  vehicle  crashes cross-classified by 
vehicle  age (10 years  or more and less than 10 years) and crash Qpe (n2=14.5 ,  p=0.002) 

Rural crash type Oddi ratio Odds on vehicle Vehicle aged less Vehicle aged 10 
years or more aged 10 years or then 10 years 

more 

Overturdremote 
55 Overturdnon-remote 

0.3 0.23 56 13 

0.80 80 64 Hit-objectlnon-remote 
0.9 0.68 19 13 Hit-objecthemote 
0.9 0.75 13 
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B.4.10 Seat belt wearing 

Table 98 shows the numbers of seriously  injured  occupants of serious single vehicle crashes cross-classified by 
use of seat belt and crash type. There is a significant  association  between use  of seat  belt and crash type. The 

crashes 
odds on a seriously injured occupant having worn a seat belt are greatest for hit-objectinon-remote rural 

Table 98 Observed  frequencies of seriously injured occupants of serious  single  vehicle  crashes  cross. 
classified by use of seat belt and crush type i ~ z = I l . O , p = O . O 1 )  

Rural crash type Odds ratio Odds on belt Belt not worn Belt worn 
worn 

Overturdrernote 2.1 2 
Overturnlnon-remote 

59 125 
200 80 2.50 

Hit-objecthemote 5 5  20 
Hit-objecthon-remote 253 62 

2.75 
4.08 

0.5 
0.6 
0.7 

Table 99  shows that the odds of being fatally injured to  not being fatally injured in  a 'survivable' crash are 
lower  when a seat belt is worn for all  crash  types. Aggregating over  all  crash  types, the odds of being fatally 
injured to not being fatally injured when a seat belt is worn are 0.03 compared to 0.14 when a seat belt is  not 
worn (x1*=23.0, p<O.OOl). 

Table 99 Observed  frequencies of seriously injured occupants  involved in u serious  'survivable'  single 
vehicle  crash  cross-classified by injury severity, use of seal belt and  crash type. 

a)Overtum/remote 
Belt  worn 
Belt  not  worn 

b)Overtum/non-remote rural 
Belt  worn 
Belt  not  worn 

:)Hit-Objectiremote 
Belt  worn 
Belt not worn 

zi)Hit-objectlnon-remote rural 
Belt  worn 
Belt  not  worn 

Use of seat belt within 
injured crash type 

Not fatally  Fatally injured 

5 
46 8 
118 

4 
12 

192 
61 

0 
2 

54 
17 

11 
51 3 
234 

T Odds on fatally 
injured 

0.04 
0.17 

0.02 
0.20 

0.00 
0.12 

0.05 
o ~ n h  

Odds ratio 

0.2 

0.1 

0.0 

0.8 

Table 100 shows that there is  no significant association  between the use of a seat belt and driver BAC  within 
crash type. 
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Table 100 Observed frequencies of drivers involved in serious single vehicle crashes cross-classified by use 
of seat  belt andBAC (;r$=9,4,p=0.22) 

~ 

Driver BAC within crash 
tY Pe 
a)Overtum/remote 

High BAC 
Low BAC 

b)Overtum/non-remote rural 
High BAC 
Low  BAC 

c)Hit-objecthemote 
High BAC 
Low BAC 

d)Hit-objectlnon-remote rural 
High BAC 
Low  BAC 

Belt not worn 

15 
0 

21 
6 

I 

10 
L 

25 
3 

Belt worn 

50 
10 

91 
10 

25 
5 

120 
20 

Odds on belt not Odds ratio 
worn 

0.00 0.0 
0.30 

0.60  2.6 
0.23 

0.40 1 .o 
0.40 

0.15  0.7 
0.21 

Table 101 shows that there is a  significant association between  use of seat belt and the sex of a  seriously injured 
occupant within  crash  type. For ovenum/remote crashes, the odds on  a  seriously injured occupant having worn 

twice as great for females than for males. 
a seat belt are approximately equivalent for males and females. For all other crash types, the odds are at least 

Table 101 Observed frequencies of seriously injured occupants of serious single vehicle  crashes cross- 
classified by use of seat belt. sex of occupant and crash type ( ~ ~ = 2 7 . 3 , p c 0 . 0 0 1 )  

Sex of occupant within 
rural crash type 

a)Overtum/remote 

Female 

b)Overtum/non-remote 

Female 
c)Hit-objecthemote 

Female 

d)Hit-objecthon-remote 
Male 
Female 

P 

Belt  worn 

70 
54 

116 
83 

35 
20 

154. 
98 

Belt not worn 

33 
26 

59 
21 

16 
4 

51 
11 
P 

)dds on, belt worl 

2.12 
2.08 

1.97 
3.95 

2.19 
5.00 

3.02 
8.90 

Odds ratio 

1 .o 

0.5 

0.4 

0.3 

B.4.11 Occupancy rate 

In Western Australia, information on the number of occupants travelling in a vehicle involved in a single 
vehicle crash was not recorded before January  1991. 
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8.4.12 Time of day 

Table 103  shows that there is no significant association  between time of day at which the crash occors and 
crash type.  Although hit-object crashes appear  more  likely to occur  in  the  early morning than do overturn 
crashes, even after aggregating frequencies over location no significant association is found ( xI2=2.0, pd .16) .  

Table 103 Observed  frequencies of vehicles  involved in serious single vehicle  crashes  cross-classified by 
time of day and crash  type ( ~ ~ = 2 . 7 ,  p=0.44) 

Rural crash type Odds ratio Odds on early Later in the day Early morning 
morning 

Overtudremote 

Hit-objecdremote 
x3 

0.15 
17 OvertumJnon-remote 

53 8 
0.20 

11 39 0.28 
Hit-objecdnon-remote 32 114 0.28 

0.5 
0.7 
1.0 

B.4.13 Interaction of time of day  by  day of week 

Table 1 0 4  shows that for serious single vehicle crashes there is a significant association between the time of day 

proportion of early morning crashes on  the  weekend  than on weekdays. 
and the day of the week that the crash  occurs.  As for the other states examined here, there is a larger 

Table 104 Observedfrequencies of vehicles  involved in serious  single  vehicle  crashes  cross-classified by 
day of week and time of day (~2=37.7,p<0.001) 

I I  Day Of week 

Monday 
Tuesday 
Wednesday 
Thursday 
Friday 
Saturday 
Sunday 

Early morning Odds ratio Odds on early Later in the day 
morning 

27 
17 

0.6 0.19 142 

23 
1 0 6  0.16 
123 

0.5 

31 1 4 4  
0.19 
0.22 

0.5 

36 1 X9 0.19 
0.6 
0.5 

90 
72 

1 9 0  
209 

0.47 1.4 
0.34 

These data are aggregated in Table 105 into the categories  Weekday and Weekend. The odds on a serious 

than for week days. 
crash having occurred early in the morning as compared to later in the day are twice  as great for weekend  days 

Table I05 Observedfrequencies of  vehicles involved in serious single vehicle  crashes  cross-classified by 
d a y  type  and time of day ( x,2=32.7,p<0.001) 

Day type Odds ratio Odds on early Later in the day Early  morning 
morning 

0.19 
0.41 

Weekday 
Weekend 

134 
162 

704 
399 

0.5 
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B.5 Northern  Territory serious  single  vehicle  crashes  for 1990-1992 

B.5.1 Introduction 

A total of 41 1 serious single vehicle crashes involving  passenger  vehicles* and no pedestrians were recorded  in 
rural areas of the Northern Territory in the three year period 1990-92.  At least one person was either fatally 
injured or hospitalised as a result of these crashes. This represents 73% of serious single vehicle crashes 
involving passenger vehicles in the whole of the territory for this  period. 

Defining remote rural as areas with  no  posted  speed limit, 84% of single vehicle crashes occurred in  remote 

For 59 of the single vehicle rural crashes, the coding was not sufficiently detailed to determine whether the  car 
areas. Information on whether or not there was a posted speed limit at the crash site was missing for 6 crashes. 

overturned or hit an object. Of the remainder (352 crashes), 86% percent were overturn crashes. 

Cross-classifying these two factors results in the four categories overtum/remote (259), ovenurdnon-remote 
rural (40). hit-objecthemote (39) and hit-objecthon-remote rural (8) with 65 crashes unable to be categorised. 
The resultant small number of crashes in the last category  precludes detailed comparison of the four groups. 
However, where necessary, exact p-values are included  with  the standard chi-squared tests. 

The Northern Territory database does not contain information on  whether driver fatigue or vehicle defects  were 
contributing factors in  the crash. Nor is the  model  year  of  the  vehicle  coded. Seat belt information is coded 
only for drivers or passengers who are killed or injured.  Age,  sex and BAC are coded for drivers, regardless of 
their injury outcome. 

B.5.2 Speeding 

In the Northern Territory database, a vehicle was recorded as speeding if speed was thought to be a contributing 
factor in the crash. There was a statistically significant association  between speeding and crash type (Table 

a contributing factor. 
106). Overturn non-remote rural crashes were more likely  than the other crash types to have speed recorded as 

Table 106 Observed frequencies of serious single vehicle crashes by speeding as a contributing factor and 
crash fype(;(12 = 7 .7 .p  = 0.05,peXact = 0.05). 

Rural crash type 

0 0 8 0 Hit-objecunon-remote 
0.1 1 35 4 Hit-objectlremote 

3.8 0.43 28 12 Overtum/non-remote 
1.7 0.20 216 43 Overturdremote 

Odds ratio Odds on speeding Not speeding Speeding 

Further analysis showed that the likelihood of speeding depended on road surface for the different crash types 
and this was consistent in non-remote  rural and remote  rural areas (Table 107). The pattern was similar to that 
found for fatal crashes; the odds for speeding contributing to overturn crashes were highest on  unsealed roads, 
whereas the odds for speeding contributing to hit-object crashes were  highest  on sealed roads. 

* Passenger vehicles include sedans, station wagons, hatchbacks, utilities and panel vans. 
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Table 107 Observedfrequencies of serious single vehicle crashes cross-classified by speeding, road surface 
type andcrash type (&' = 15.l.p = 0.002.  pexact = 0.002). 

road  surface 
Crash type by 

a) Overturn 

Odds  ratio Odds on  speeding Not speeding Speeding 

Unsealed 

Sealed 
21 1 Unsealed 

166 
82 

Sealed 
2.7 0.38 31 

23 

b) Hit-object 
0.14 

0.05 
23 0.13 3 

0.4 

B.5.3 Alcohol 

Blood  alcohol  levels  (BAC)  were  coded for only 61% of the drivers. A total of 35% were not tested and the 
result of the test or whether the a test was done was unknown for a  further 4%. Among  those that were  tested, 
there is a statistically significant  association  between drink driving and the four crash types (bz = 12.6, p = 
0.006. pexact = 0.005). There was  no consistent pattern in  the  difference  between overturn and hit-object 

non-remofe rural areas having over 3 times  the Odds of being over  the limit (BAC > 0.05) compared with 
crashes. The major distinction was  between locations with drivers involved in serious single vehicle crashes in 

being less  likely to be tested i n  remote areas. Certainly, there was a smaller percentage of drivers tested in 
drivers involved single vehicle crashes in remote areas (Table 108). It was thought that this may be biased by 

remote regions compared with non-remote rural areas, but this difference was  not statistically significant. 

Table 108 Observed frequencies of serious single vehicle crashes by blood alcohol conrenr (BACJ of driver 
cross-classfied by crash location(XI2 = 12.4, p = 0.004) 

Crash location Odds  ratio Odds  on high BAC Low BAC of High BAC of 
driver 

Remote 67 
Non-remote rural 28 

driver 
138 0.49 
17 1.65 

0.3 

Seat belt status was only available for the drivers who  were killed or injured. Based on these drivers, there is  a 
significant association between seat belt use and BAC. The injured drunk drivers were  much  less  likely to be 
wearing a seat belt  than  the drivers within the legal  limit (Table 1 0 9 ) .  This was the case for all crash types 

Table 109 Observedfrequencies of drivers injured or killed in serious single vehicle crashes by use of seat 
belt and blood alcohol contenf (BAC) (x12 = 28.1, p = 0.00) 

BAC 

21 Low BAC 
High BAC 

Odds ratio  Odds on  belt  not Belt used Belt not used 
used 
2.1 1 
0.29 72 

7.2 38 18 
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B.5.4 Driver inexperience 

Overall, there were similar proportions of younger drivers among  the four crash groups (nz = 5.4, p = 0.14). 
Aggregation showed there was a similar tendency to that observed in the Fatality File (Table 13) with higher 
odds for younger drivers in non-remote  rural as opposed to remote areas (Table 110). 

Table 110 Observed frequencies of drivers involved in serious single vehicle crashes  cross classified by age 
and crash  locaiion (non-remote rural or  remote) (XI’ = 2.9, p = 0.09) 

Crash location 

0.86 35 30 Non-remote rural 

years 
Remote 

Odds  ratio  Odds on under 25 Over 25 years Under 25 years 

1 I6 0.6 0.52 224 

8.5.5 Type of object 

The high odds ratio for hitting an animal versus an inanimate object  in  remote  versus non-remote rural areas is 
consistent with the Fatality File (Table 17). Due to the small number of crashes, it is not statistically 
significantly greater than  one. 

Table I I I Observed  frequencies of serious single vehicle crashes involving an object cross-classified  by 
objeci Qpe and crash  location 

Remote 1 14 I 25 I 0.56 I 3.9 

B.5.6 Road alignment 

Seventy-eight percent of serious overturns and 81% of serious collisions with objects occurred on straight 
sections of mad. 

road. 
Seventy-six  percent of serious overturns and 81% of serious collisions  with objects occurred  on  level sections of 

8.5.7 Road surface  conditions 

Ninety-three percent of serious Overturns and 98% of serious collisions with objects occurred on dry mads. 

B.5.8 Weather and light conditions 

Ninety-two percent of serious overturns and 94% of serious collisions with  objects  occurred  in clear weather 
conditions. 

Tables 120 and 121 show that there are highly statistically significant associations between crash types and 
light conditions, and between crash location and light conditions. The odds for a serious crash occurring in the 
dark rather than in light conditions are greater for hit-object crashes than for overturn crashes (49% of hit- 
object crashes compared with 27% of overturns) and for non-remote  rural crashes than for remote crashes (47% 
of non-remote rural crashes compared with 29% of  remote crashes). 
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Table 120 Observed fiequencies of serious  single  vehicle  crashes occurring in  dark and light  conditions 
cross-classified  by  crash  type (x: = 7.86, p = 0.005, pcxac, = 0.004) 

Crash type Dark 
Overturn I 83 I 219 I 0.38 I 0.4 

Light I Oddsondark I Odds ratio 

Table I21 Observedfrequencies of serious  single  vehicle  crashes occurring in dark and light  conditions 
cross-classifiedby  crash  location (x? = 2 4 . 7 , ~  < O.OOl,p,, < 0.001) 

LNon-remote rural I 30 34 0.88 

8.5.9 Seat belt wearing 

no statistically significant difference between crash types in the proportion of these occupants who  were 
Seat belt status was only recorded for those vehicle  occupants who  were  killed or injured in a crash. There was 

wearing seat be l t s  (Table 122). Almost one-half of those killed or injured in either an overturn (46%) or a hit- 
object crash (48%)  were doing so. 

Table 122 Observed  frequencies of injured  occupants  involved in serious  single  vehicle  crashes  cross- 
classified by use of seat belt and crash  type (x,' = 0.02, p = 0.9, pcxaCr = 0.8) 

Crash type Belt worn Belt not worn Odds on belt  worn Odds ratio 
Overturn 189 221 0.86 0.9 

The proportion of victims who  were  wearing seat belts  in  non-remote  rural crashes (29%) is much lower than 
that for remote crashes (49%). This difference is highly statistically significant (Table 123). 

Table 123 Observed  frequencies of injured  occupants  involved in serious  single  vehicle  crashes  cross- 
classified  by use of seat  belt and crash  location (x? = 8.8, p = 0.003. peyct = 0.002) 

Crash location I Belt worn I Belt not worn I Odds on belt  worn I Odds ratio 
Remote 220 2.3 0.95 23 1 
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Table 124  shows that the odds of being  fatally  injured  to being hospitalised in an overturn crash are much 
lower when a seat belt is worn (Table 124). The proportion of injuries that were fatal is 3% for seat belt 
wearers and 33% for non-wearers, and this result is highly statistically significant (XI' = 57.9, p < 0.001). The 
same trend is apparent for hit-object crashes, however there are too few fatal injuries for a statistical lest. 
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Table 124 Observed  frequencies of injured occupants  involved in serious  single  vehicle  crashes  cross- 
classified  by injury sever@. use of seat  belt and crash Iype 

Crash  type by seat 

a) Overturn 
injured belt 

Odds ratio  Odds on  fatally Hospitalised Fatally  injured 

Belt worn 
0.48 149 12 Belt not worn 

0.1 0.03 184 5 

b)  Hit-Object 
Belt  worn 

0.21 24 5 Belt not worn 
0.4 0.08 25 2 

. 

The odds of being fatally injured to being hospitalised in a  remote  location crash are also much  lower  when  a 
seat belt is worn (Table 125). The proportion of injuries that were fatal is 3% for seat belt wearers and 32% for 
non-wearers. This difference is highly statistically significant (x1* = 63.0. p c 0.001). The same trend  is 
apparent for non-remote rural crashes. but again there are too  few fatal injuries for a statistical test. 

Table 125 Observed  frequencies of injured occupants  involved in serious single  vehicle  crashes Cross- 
classified by injury severity, use of seat  belt and crash  location 

Crash location by 
injured seat belt 

Odds  ratio  Odds on  fatally Hospitalised Fatally  injured 

1 Belt  worn 
a) Remote 1 214 0.03 

Belt not worn 158 I 0.46 
b) Non-remote Nrd  

Belt  worn 
0.1 1 46 5 Belt not worn 

0.5 0.05 20 1 

B.5.10 Occupancy rate 

In contrast to the results for the Fatality File (Section B.1.14) and the Victorian data (Section  B.3.8), the 
number of vehicle occupants does not differ statistically significantly for overturn and hit-object crashes (Table 

(25% and 23% respectively; the mean  occupancy per vehicle cannot be calculated exactly  because crashes with 
128). The percentage of crashes in  which the driver is the only  occupant is similar for the two crash types 

four or more occupants were  given the same code  in the Northern Territory database, however both overturn 
and hit-object crashes had a mean occupancy of at least 2.5. Thus, the mean  occupancy for hit-object crashes is 
higher than found for the Fatality File. 

On the other hand, the number of vehicle occupants appears to be associated  with crash location (Table 129). 
The proportion of non-remote rural crashes in  which the driver is the only occupant (32%) is greater than that 
for remote crashes (21%). An exact trends tests suggests that this difference is not due to chance (p = 0.02; this 
test is not definitive due to the grouping of four or more occupants). 

Table 128 Observedfrequencies of serious  single  vehicle  crashes cross classified  by  vehicle  occupancy  and 
crash  type (n2 = 0.52.p = 0.9) 

Number of vehicle occupants 
Crash type 

9 16 11 Hit-object 
85 47 96 16 Overturn 

Four or more  Three Two One 

12 
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Table 129 Observedfrequencies  ofserious single vehicle crashes cross classified by vehicle occupancy and 
crash location (b2 = 5.9, p = 0.1) 

Crash location 
Number of vehicle occupants 

One 
Remote I 72 1 109 I 54 I 105 

Three Two I Four or more I 1 Non-remote rural 1 21  21 11 12 

8.5.1 1 S e x  of driver 

Three to four times as many serious single vehicle crashes have  involved male drivers as have  involved female 
drivers. There is no statistically significant difference for this ratio between crash types (Table 130) or between 
crash locations (Table 131). 

Table 130 Observedfrequencies  ofserious single vehicle crashes cross-classified by sex of driver and crash 
type ( X I  = 0.2, p = 0.7, p m c  = 0.6) 1 

228 76  3.00 0.8 

Table 131 Observedfrequencies of serious single vehicle crashes  cross-classified by sex of driver and crash 
type ( X I  = 0 . 2 4 , ~  = 0 . 6 . ~ ~ ~  = 0.5) 2 

The following two  tables  show  the  numbers of injured  occupants cross-classified by sex and use of seat  belt, and 
crash lype (Table 132) or crash  location (Table 133). For overturn crashes, the odds that an injured occupant 
had been wearing a seat belt are greater if the occupant is a female (X,’ = 7.0, p = 0.008). For hit-object 
crashes, there are tm few females with seat belt starus recorded to draw any conclusions. 

Table 132 Observed  frequencies of injured occupants involved in serious single vehicle  crashes cross- 
classified by use of seat belt, sex of occupant and crash type 

For non-remote rural crashes, the odds that an injured  occupant  had t e e n  wearing a seat belt are greater if the 
occupant is a female (x: = 3.7, p = 0.054). For remote crashes, there are too few females  with seat belt status 
recorded to draw any conclusions. 
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Table 133 Observed  frequencies of injured occupants  involved  in serious single  vehicle crashes cross. 
class#ied by use of seat  belt, sex of occupant and crash  location 

b) Non-remote rural 

8.512 Injury severity  and  seating  position of occupants 

Tables 134 and 135  show the frequencies of injured occupants  classified by injury level and seating position, 
and crash type or crash location. There are too many missing data for adequate conclusions to be made about 

position and injury level. 
associations between these factors.  However, there appears to be no evidence of an association between seating 

Table 134 Observed  frequencies of occupants,  in serious single vehicle crashes with more  than one 
occupm,  cross-clusszfied by injury  level, seating position and crash  Qpe 

Crash type by Fatally injured Hospitalised Odds on fatally- 
seating position injured 
a) Overturn 

~~ 

Driver 18 114 0.16 
Front 20 119 0.17 
Rear 14 61 0.23 

Driver 3 17  0.18 
Front 2 21 0.07 

b) Hit-object 

Odds ratio 

Tuble 13s Observed  frequencies of occupants,  in  serious  single  vehicle  crashes wi!h more than one 
occupant cross-classified by injury level seating position and crash  location 

~ 

Crash location by 
seating position 
a) Remote 

Driver 
Front 
Rear 

Driver 
Front 
Rear 

b) Non-remote rural 

Fatally injured Odds on fatally Hospitalid 
injured 

21 

0.21 61 13 
0.16 134 22 
0.16 130 

0 17 0 
0 28 
0 10 

0 
0 

Odds ratio 

0.8 
0.8 
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0.5.13 Interaction of time of day by day of week 

Table 136 gives the frequency of crashes classified by day of  week and time of day. The odds on a serious crash 
having occurred early in the morning as compared to later in  the  day are lower for each week day than for 
Saturday or Sunday. The numbers in some cells of the table are too small  for  this difference to be statistically 
significant, however  there is  a statistically significant association  when the data are aggregated into weekdays 
and weekend (Table 137).  As for Western Australia, the odds for a crash having occurred early in the morning 
are twice as great for weekend days than for week days. 

Table I36 Observed  frequencies of serious single vehicle crashes cross-classified by uhy of week and time 
of day = 9.4, p = 0.2) 

Day of week I Early morning I Later in the day 1 Odds on early I Odds ratio 
I 

Monday  7 I 46 I 0.15 I 0.7 
morning 

Tuesday 

0.8 0.17 52 
4 Friday 

0.4 
9 Thursday 

0.10 41 4 
38 

Wednesday 
0.2 0.05 2 

47 0.09 0.4 
Saturday 17 
Sunday 

66 
14 

0.26 
63 

1.2 
0.22 

Table 137 Observedfrequencies of serious single  vehicle crashes  cross-classified by sex of driver  and crash 
type (x ;  = 5.8, p = 0.02) 

Weekend 

I29 31 Weekend 
224 26 Weekday 

Odds ratio Odds on early Later  in the day Early morning 
morning 

0.12 
0.24 

0.5 

The same association  between time of  day  and day of  week is evident for each of the two crash types considered 
separately (Table 138), although it  is not statistically significant (overturn crashes: x,* = 0.9, p = 0.4, pCxrt = 
0.3; hit-object type  crashes: XI' = 1.7, p = 0.2, peXy, = 0.2). 

For remote crashes, the odds ratio is similar to that for all crashes and is statistically significantly different from 
1 (x,' = 4.3, p = 0.04, per=, = 0.03). The same pattern occurs again for non-remote rural crashes ( x ,  = 2.6, p = 
0.11. pexEt = 0.07). 

2 

Table 138 Observedfrequencies of serious single I'ehicle crashes cross-classified by  time  of &y, &y type 
and crash  type 

Crash type by 

a) Overturn 
morning weekend 

Odds ratio Odds on early Later in the day Early morning 

Weekday 

I Weekend 
25 6 Weekday 

100 16 Weekend 
169 18 0.1 1 

0. I6 
0.7 

0.3 0.24 
b) Hit-object 

I O  0.70 
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Table 139 Observedfrequencies of serious single vehicle crashes cross-classified by time of day, day type 
and crash  location 

Crash location by 

a) Remote 
morning weekend 

Odds ratio Odds on early Later in the day Early morning 

Weekday 

0.62 13 8  Weekend 
0.3 0.19 36 I Weekday 

0.20 113 23 Weekend 
0.5 0.10  186 18 

b) Non-rernote rural 
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C. COMPARATIVE SUMMARY OF RESULTS FOR THE 
FATALITY  FILE, QUEENSLAND, VICTORIA, WESTERN 
AUSTRALIA AND THE  NORTHERN  TERRITORY 

C.l Introduction 
In section B, sixteen factors are identified  as  being  major  causes  of  serious crashes or primary  in affecting the 
nature of injuries received in these crashes. Single vehicle  rural crash data from the FORS Fatality File and 
from the states of Queensland, Victoria and Western Australia. and the Northem Territory are analysed to 
determine the importance of the factors in the 4 types  of single vehicle rural crashes. In this section. the results 
obtained for the Fatality File and the stales are compared. 

When making comparisons, it is necessary to be aware of the differences in the data, between the Fatality File 
and the four states and territories. The Fatality File contains extensive information about fatal crashes which 
occurred  in Australia during 1988.  The data analysed for each of the states contain information about serious 
crashes which occurred during the years 1989 and 1990, and for the  Northern  Territory from 1990 to 1992. In 
general, the state data contain less information about  causal  factors than does the Fatality File and so data for 
only a subset of the 16 identified  causal factors are able to  be analysed for the states. The state databases also 
do not provide details of occupants that are not injured  at all. However, information on driver age, sex and 
blood alcohol levels is available in  the Northern Territory database, regardless of injury outcome. In addition, 
the Queensland road crash database contains information on the driver and up to four injured occupants only. 

The Victoria road crash database differs from the other two state databases in that none of the crashes are 
classified as being remote. Therefore, comparisons are made  between overturdrural and hit-object/rural crash 
types  only. 
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C.2  Comparisons  between  the  results  obtained for the Fatality File, 
Queensland, Victoria, Western Australia and  the Northern 
Territory, by causal factor 

C.2.1 Speeding 

Fatality File 
There is no association between  speed and crash  type. 
When crashes are aggregated over location, there is a significant association  between speed and road surface 
type by crash type. The odds on a vehicle having been speeding for a fatal overturn crash are significantly 
greater on unsealed roads than on sealed mads and conversely, the odds on a vehicle having been speeding 
for a fatal hit-object crash are significantly greater on sealed roads  than on unsealed  roads. 

Queensland 
There is a significant association  between  speed and crash type. The odds on speed being a contributing 

When crashes are aggregated over location, there is no  association  between speed and road surface type bY 
factor are greater for hit-object crashes than overturn crashes. 

crash type. 

Western  Australia 
There is a weakly significant association between  speed and crash type. The odds on a vehicle having been 

When frequencies are aggregated over location, there is no significant association between  speed and road 
speeding are greater for hit-object crashes than for overturn crashes. 

surface type by crash  type. 

Northern Territory 
There is a significant  association  between  speed and crash type. The odds on speed being a contributing 

When frequencies are aggregated over  location and the road surface is taken into account, there is a 
factor are greatest for overturn non-remote rural crashes. 

significant association between speeding and road surface type by crash type.  The pattern is similar to that 
found for fatal crashes. Speed contributes to a greater degree to overturn crashes on unsealed roads and hit- 
object crashes on sealed roads. 

C.2.2 Alcohol 

Fatality File 
There is no association  between driver BAC and crash  type,  where BAC is classified as high (greater than 
0.05gm/100ml) and low  (0.05gm/100ml or lower). 
There is a sigriificant  association between a vehicle occupant’s use of a seat  belt and driver BAC. for a 
vehicle involved in a fatal single vehicle crash. It is more  likely that occupants are not wearing seat belts if 

For vehicles  involved in fatal single vehicle crashes, the odds on a driver having a high BAC are greatest 
the driver has a high BAC than  low (See Section C.2.8). 

for drivers employed as ‘labourers and related  workers’  followed by ‘plant and machine operators’, 
‘tradespersons’ and the unemployed. 

Queensland 
There is a significant association between a driver’s BAC and crash  type. The driver in a hit-object crash, is 

There  is a significant  association  between the driver’s  use of a seat  belt and driver BAC. The odds on a 
more likely to have had a high BAC than  one  in an overturn crash. 

driver having worn a seat belt are significantly greater for drivers with  low BAC than those with  high BAC. 

Victorla 
There is a significant association between driver BAC and crash type. Drivers involved in serious hit-object 
crashes are significantly more likely to have  had high BAC than drivers involved in serious Overturn 
crashes. 
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Western  Australia 
There is no association between driver BAC and crash  type. 

Northern Territory 
There is a statistically significant association between driver BAC and location. Drivers in single vehicle 

Drunk drivers injured or killed in single vehicle  rural crashes are significantly  less  likely to be wearing a 
crashes in remote  areas are less  likely to be found to have  elevated BAC levels. 

seat belt  than sober drivers injured or killed in single vehicle mral crashes. 

C.2.3 Asleep and fatigue 

Fatality  File 
No statistical significance could be attributed to differences between crash types, due to the small number of 
driver asleep/fatigued records. 

heensland 
There is no association between driver fatigue and crash  type. 

C.2.4 Driver inexperience 

Fatallty File 
There is no association between driver licence type (full licence or other) and crash  type. 

C.2.5 Vehicle lost control  on  the  shoulder 

Fatality  File 
There is  a significant association between loss of vehicle control on the road shoulder and crash type.  The 
odds of loss of vehicle control on the road shoulder being the major cause of a fatal crash is 2.5 times 
greater for overturn type crashes than for hit-object crashes. 

Western  Australla 
There is no association between loss of vehicle control on the road shoulder and crash type. 

C.2.6 Object type 

Fatality  File 
For hit-object  crashes. there is a significant association  between t y p e  of object hit and crash location. In 
remote areas, the odds of the object hit being an animal or pedestrian is 4 times that in non-remote rural 
areas. 

Western  Australia 
There is no association  between  type  of  object hit and  hit-object  crash  location 

Northern  Territory 
There is no statistically significant association between type of object hit and crash location due to the small 
number of hit-object crashes, however the odds ratio is consistent with  the Fatality File. 
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C.2.7 Vehicle defects,  vehicle  age and driver age 

Fatality File 

types. 
The frequencies of crashes caused by vehicle  defects are too small to test for differences between crash 

There is a significant association  between  vehicle  age and driver age for hit-object crashes but not for 
overturn crashes. In hit-object crashes the odds that the driver is young (under 25 years) are approximately 
3 times greater for drivers of vehicles aged 10 years or more than for drivers of  newer vehicles. 

Victoria 
There is no association between vehicle age and crash type.. 

Western  Australia 
The odds that a vehicle involved in a serious remote  overturn  crash is at least 10 years old are at least 3 
times smaller than the odds for the other crash  types. 

C.2.8 Seat belt wearing 

Fatality File 
For all crash types, the odds  of occupant fatality are higher when a seat belt is not  worn. 
There is a significant association between  whether  vehicle  occupants  involved  in a fatal single vehicle crash 
are fatally injured or not and the use  of a seat  belt by crash  type.  Relatively more fatalities occur  when 
occupants are not wearing seat belts in overturn crashes than for hit-object  crashes.  However, this may just 
reflect the fact that fatal hit-object crashes have a higher proportion of driver only  occupancy than do 

A similar pattern exists for 'survivable' fatal crashes, and this cannot be simply attributed to hit-object 
overturn crashes. 

There is a significant association between use  of seat belt by vehicle  occupant and driver BAC for crash 
crashes having a higher proportion  of driver only occupancy. 

types overtumlnon-remote rural, overtumlremote and hit-objecunon-remote rural. For each of these crash 
types, the odds on a vehicle occupant having worn a seat  belt  when the driver has a low BAC are at least 3 
times greater than the odds  when the driver has a high BAC. 
There is no association  between  use of seat  belt and purpose of journey. 
There is a significant association  between  use of seat  belt and sex  of occupant for crash type overtudnon- 

crash are greater for female occupants than for male  occupants. 
remote rural only. The odds on a vehicle occupant having worn a seat  belt in an overtumlnon-remote rural 

There is a significant association between the use  of a seat  belt by a passenger and crash type  with the odds 
on a passenger having worn a seat belt being greater for hit-object than for overturn crashes. However, 
there is no association between  the  use of a seat belt  by  the driver and crash  type. 

Queensland 
There is a significant association between the use  of a seat  belt and crash type for injured occupants 
involved in a serious single vehicle crash. The odds on a vehicle occupant having worn a seat belt are 
greatest for the crash type hit-objecthemote. 
There is no association between  whether a vehicle occupant is seriously injured or not and use of seat  belt by 
crash  type. 
There is a significant association  between  the use of a seat belt  and  sex of occupant by crash type. It is more 
likely that an injured female occupant of the vehicle  was  wearing a seat belt than an injured male occupant 
for all crash types. 

Victoria 
There is no association between the  use of a seat belt by a seriously injured  occupant  and  crash  type. 
There is a significant association between  whether a vehicle  occupant is fatally injured or not and the use  of 
a seat belt. For both crash types it is more  likely that a vehicle  occupant  will be fatally injured when a seat 
belt is not worn  than when a seat  belt is worn.  Relatively  fewer fatalities occur when occupants are wearing 
seat belts for overturn crashes than for hit-object crashes, although this may  be a reflection of the higher 
proportion of hit-object crashes with driver only  vehicle occupancy. 
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There is a significant association between driver BAC and use of seat belts by crash type for seriously 
injured occupants. For both crash types the odds of a seriously injured occupant having worn a seat belt are 
much greater if the driver has a low BAC than a high BAC. 
There is a significant association between the use of a seat belt by a seriously injured occupant and the sex 
of the occupant for both crash types. The odds on an occupant having worn a seat  belt are greater if the 
occupant is female. 
There is no association between the use of a seat belt and seating position of a seriously injured occupant. 

Western  Australia 
There is a significant association between the use of a seat belt by seriously injured occupants and crash 
type. The odds on a seriously injured occupant having wom a seat belt are greatest for hit-objecvnon- 

The odds on a seriously injured occupant being fatally  injured to not being fatally injured in a survivable 
remote rural crashes. 

There is no association  between  the  use of a seat  belt  and  driver BAC by crash  type. 
crash, are lower when a seat belt is worn for all crash types. 

There is a significant association between the use of a seat belt and the sex  of a seriously injured occupant, 
by crash type.  For crash types excluding overtumlremote the odds on a seriously injured occupant having 
worn a seat belt are at least twice as great for females than for males. 

Northern  Terrltory 
There is a statistically significant  association between the use of a seat belt by an injured occupant and crash 
location but not crash type.  The proportion of injured occupants wearing seat belts  is  lower  in non-remote 

The odds on a seriously  injured  occupant being fatally injured to not being  fatally injured in a survivable 
rural crashes than in remote crashes. 

There is a statistically significant association  between  the  use of seat belt  and the sex of the injured occupant 
crash, are lower  when a seat belt is worn for both crash  types  and bath crash  locations. 

for overturn crashes, and for remote crashes. In both cases  the odds on a vehicle  occupant having worn a 
seat belt in a crash are greater for female occupants than for male occupants. There is insufficient data for 
hit-object crashes and for non-remote  rural crashes to test for difference in seat belt  use  between the sexes. 

C.2.9 Vehicle  occupancy  rate 

Fatality  File 
There is a significant association between  the  number  of  vehicle  occupants and crash type. The percentage 
of fatal crashes for which the driver is the only vehicle occupant is approximately  twice as large for hit- 
object crashes than for overturn crashes. 

Queensland 
There is no  association  between the number of injured occupants and crash type. 

Vlctorla 
There is a significant association between the number of vehicle  occupants and crash t y p e .  The percentage 
of serious crashes for which  the driver is the  only  vehicle  occupant is greater for hit-object than for overturn 
crashes. 

Northern Territory 
There is a statistically significant association between the number of injured occupants and crash location 
but not crash type. The proportion of crashes in which the driver is the only  occupant is 50% greater for 
non-remote rural crashes than for remote crashes. 

C.2.10 Sex of driver 

Fatality File 
The proportions of male  and female drivers do not differ significantly  over  crash  types 
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Queensland 
8 The proportions of male and female drivers do not differ significantly across crash  types. 

Northern  Territory 
The proportions of male and female drivers do not differ statistically  significantly between crash types or 
between crash locations. 

C.2.11  Road type 

Fatallty  File 
There  is no association between road type (national highway, state highway or other rural mad) on which a 
fatal crash occurs and crash type. 

C.2.12 Injury severity 

Fatality File 
There is a significant association between  injury  severity andcrash type for a vehicle occupant involved in a 
fatal crash. A larger percentage of  vehicle  occupants are fatally injured  in  hit-object crashes than in 
overturn crashes, which may simply be a reflection of the larger percentage of driver only vehicle occupancy 
for hit-object crashes than for overturn crashes. 

C.2.13 Timing of death 

Fatality  File 
There is no evidence to suggest that the odds on an occupant  being  fatally injured are any greater for 
crashes occumng in  remote areas than in non-remote rural areas where it would be anticipated that 
treatment is closer. 

C.2.14 Point of impact for hit-object crashes 

Of all fatal hit-object crashes, 59% involve frontal impact. Other impacts occur q d y  as often to  the left 
Fatality File 

and right hand sides. 

Victoria 
80% of serious hit-object crashes and 70% of serious overturns involve an  impact to the front of the vehicle. 

C.2.15 Time of day by day of week 

Fatality  File 
There is a significant association between  day of week and time of day in  which a crash occurs. The odds 
on a fatal crash occurring in the early morning (midnight to 6am) compared to later in the day, are greater 
on the weekend  than  on a week  day for all  crash  types except overturdremote. 

Victoria 
There is a significant association between  day of week and time of day  in  which a crash occurs. The odds 
on a serious crash occurring in the early morning are 3 times greater on the  weekend  than during the week. 
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Western Australia 
There is a significant association between  day  of  week and the time of day in which a crash occurs. The 
odds on a serious crash having occurred in the early morning  as  compared to later in the day are twice as 
great on the weekend  than during the week. 

Northern Territory 
There is a significant association  between day of week and the rime of day in  which a crash occurs. The 
odds on a serious crash having occurred in the early morning as compared to later in the day are twice as 
great on the  weekend  than during the  week. 

C.2.16 Injury site 

There is a significant association  between crash types and injuries to the  head,  abdomen and pelvic contents 

for chest injuries. Other injury types were  too infrequent to permit findings. For fatally injured occupants, the 
and external injuries among fatally injured occupants. There was no significant difference between crash type 

odds on head injury are greatest for overturn crashes, the odds on  abdomen and pelvic contents injuries are 
greatest for hit-object crashes and the  odds on external injuries are greatest for  overturdremote crashes. 

C.2.17 Summary tables 

Table 140 gives a summary  of  the  association  detected  between a causal factor and crash type for each  of the 
Fatality File and the four states and territories: 

‘All’ indicates that there is a statistically significant association (p < 0.05) between the two factors for all 

‘Yes’ indicates that there is a statistically significant association  between  the causal factor61 and crash type 
crash types. 

(for all four crash types, or for crash types overturn  versus  hit-object or remote  versus non-remote rural). 
An asterisk (‘*’) indicates that the association is inconsistent between two databases. 
‘No’ indicates that there is no association between  causal  factor(s)  and  crash  type. 

‘NE’ indicates no evidence due to small expected frequencies. 
‘NIA’ indicates that no test of association  was carried out. 

Table 140 Associations  between  various  causal factors and cl-ash fype  for data from the Fatulit~  File, 
Queensland, Victoria,  Western Australia and  the  Northern Territov databases 

Causal Factor 
Territory Australia File 
Northern Western Victoria Queensland Fatality 

a) Speeding 
Yes No NIA NO YeS b) Speeding and road surface 
Yes’ Yes NIA Yes No 

tvDe 11 Alcohol (driver BAC) 
_. I I 1 

No I Yes’ NO Yes  Yes 

Vehicle  lost control on the NIA No NIA  NIA YeS 
shoulder 

Object type (hit-object crash) 

NIA NIA NIA ~ KIA NE Vehicle defects 

Yes Yes  Yes NIA NIA Light conditions 

NE No NIA  NIA Yes 

I 

~~ ~~ 
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Table 140 continued. 

Causal Factors 

Vehicle  age 

Seat belt wearing 
a) Use of seat belt and fatal 

b) Use of seat  belt and 
injury 

c) Use of seat belt in 
serious injury 

survivable  crash  and  fatal 
injury 

d) Use of seat  belt and  driver 
BAC 

e) Use of seat belt and 
purpose  of  journey 

f) Use of seat  belt  and sex of 
occupant 

Vehicle  occupancy 

Sex of driver 

Time of day  and  day of week 

Fatality 
File 

No 

All 

NIA 

All 

YeS 

NO 

Yes 

YeS 

No 

Yes 

Queensland 

NIA 

All 

NO 

All 

All 

NIA 

All 

No 

No 

NIA 

Victoria 
Australia 
Western 

Yes  Yes 

Northern 
Territory 

YeS 

No 

Yes 

The  remaining  factors  were  investigated for the  Fatality File only. The  results  are  shown  in  Table 141. 

Table 141 The level of association  benveen  other factors and crash Iype for the fa tali^ File only 

Causal factors Level of association 

Driver age YeS 

Road type NO 

Injury seventy 

Timing of death 

Yes 

YeS  Injury site 

NE 
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