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In recent years, injury surveillance has focussed primarily on monitoring and characterising fatal and non-fatal motorcycling
injuries that occur on-road. In this edition we highlight the injury toll in off-road motorcycling as this is an increasingly popular
sport and recreation activity that poses a substantial public health problem especially for children and adolescents.

On- and off-road motorcycling
injury in Victoria
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Summary
The latest available three years of injury
data were extracted from the death,
hospital admissions and emergency
department datasets for analysis: January
1, 2002 to December 31, 2004 for fatalities;
and July 1 2002 to June 30 2005 for
hospital admissions and emergency
department presentations (nonadmissions). On-road injuries are defined
as transport-related injuries incurred by
motorcyclists in traffic accidents and offroad injuries as transport- or sportsrelated injuries incurred by motorcyclists
in non-traffic accidents.
• Over the three-year study period (20022004 for deaths and 2002/3 to 2004/5
for hospital-treated injury) there were

139 deaths, 7,961 hospital admissions
and at least 9,550 ED presentations
for motorcycling injury. This
represents a yearly toll of 46 deaths,
2,650 hospital admissions and at least
3,180 ED presentations.
• 130 of the 139 motorcycling deaths
(94%) occurred on-road.
• Motorcycling hospital admissions
were much more evenly split with 52%
of cases (n=4,165) occurring on-road
and 43% off-road (n=3,444). Among
ED presentations (non-admissions),
47% occurred on-road (n=4,508) and
37% occurred off-road (n=3,564).
• Comparison of the relative severity of
on-road and off-road motorcycling
hospitalisations, using length of
hospital stay as a proxy measure,
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revealed that on-road cases had a
higher average length of stay than
off-road cases (5.3 days vs. 3.2 days).
Hospitalised on-road motorcyclists
were twice as likely to suffer severe
injuries (defined by a length of stay of
8 days or more) than their off-road
counterparts (16% vs 8%) but slightly
less likely to suffer moderately severe
injuries defined by a length of stay of
2-7 days (35% vs. 38%).
• Males accounted for over 90%
fatalities and hospital admissions and
85% of ED presentations. Females
were more likely to be injured on-road
than off-road.
• On-road motorcycling fatalities peaked
in 20-24 year olds (18%, n=24) but
there were more than 10 fatalities in all
5-year age groups from age 15-19 years
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to age 44-49 years. By contrast, offroad motorcycling fatalities were
clustered in age groups 15-19 and 2024 years (66%, n=6). On-road hospitaltreated injury cases (admissions and
presentations) peaked in 20-29 year
olds whereas off-road cases peaked
in 10-19 year olds.
A disproportionate number of fatalities
occurred in autumn (37% of cases),
whereas hospital admissions and ED
presentations for motorcycling injuries
were fairly evenly spread across
summer, autumn and spring. Fewer
motorcycling fatalities and hospitaltreated injuries occurred in winter,
which may reflect less participation in
cold and wet weather.
Weekends were the peak period for
on- and off-road motorcycling
fatalities, hospital admissions and ED
presentations.
Injury patterns were similar in on- and
off-road cases. Most deaths were
caused by multiple internal and head
injuries. Fracture was the most
common injury in hospitalised cases,
accounting for around 55% of on- and
off-road motorcycling hospitalisations. Injuries were fairly evenly
distributed along the lower and upper
limbs with the knee and lower leg most
vulnerable to injury (25% of cases).
For ED presentations, fractures (26%)
and sprains and strains (23%), were
the most common injuries with the
shoulder and upper arm and knee and
lower leg bearing the brunt of injuries.
The major cause of on-road motorcycling fatalities was collision with
other motor vehicles (63%), followed
by collision with fixed or stationary
object (25%) and non-collision
transport accident (4%). By contrast,
no off-road fatalities were caused by a
collision with another motor vehicle.
Non-collision transport accident
(thrown, fell, overturned) caused twothirds of off-road fatalities and
collision with fixed or stationary
object caused one-third.
Collisions with other vehicles caused
34% of on-road motorcycling

hospitalisations and non-collision
transport accidents a further 30% (the
cause was unspecified in 27% of onroad hospitalisations). Consistent
with the pattern for off-road motorcycling fatalities, the major cause of
off-road hospitalisations was noncollision transport accidents (66%),
followed by collision with fixed or
stationary object (13%) (The cause
was unspecified in 14% of off-road
cases).
• There were 9 deaths, 1,570 hospital
admissions and 2,097 ED presentations of motorcyclists aged less than
18 years over the 3-year study period.
All injured on-road drivers aged 0-17
years (n= 372) must have been
unlicensed as the minimum age for a
motorcycle learner permit in Victoria
is 18 years. Off-road drivers aged 017 years would have been riding
illegally if the injury occurred
anywhere other than on private
property. Rural youth were overrepresented in on- and off-road
motorcycling injury cases.
On-road motorcycle riders are
approximately 30 times more likely to be
killed or seriously injured per kilometre
travelled than other vehicle occupants
(Diamantopoulou et al., 1996). Estimation
of the number of off-road motorcyclists
and the extent of their exposure to
motorcycling (e.g., frequency and
duration of riding) is not known, so the
comparative risk of injury in off-road and
on-road motorcycling cannot be
estimated. Our analysis shows that
although more fatal and very severe
motorcycling injuries occur on-road, offroad motorcycling is associated with a
considerable toll of serious injuries,
especially affecting children and
adolescents, and warrants as much
preventive action from government as
on-road injury.
The Victorian government, through the
Transport Accident Commission,
VicRoads and Victoria Police, is currently
implementing a number of motorcycling
safety projects included in the Victorian
Motorcycle Road Safety Strategy 20022007 and special initiatives funded by
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the Motorcycle Safety Levy introduced
in October 2002. These include treatment
of blackspots for motorcyclist crashes,
imposition of a more stringent graduated
licensing scheme (in 2007), improvements to motorcycle rider training, redevelopment of the motorcycle learner
knowledge test, improved safety
enforcement, mass media safety
campaigns and new resources to educate
motorcyclists and raise awareness of
motorcyclists among vehicle drivers.
By contrast, almost no attention has been
paid to the safety of off-road motorcycling, a burgeoning sport and leisure
activity. One major impediment to action
is the lack of a lead agency willing to take
primary responsibility for reducing offroad motorcycling deaths and injuries.
Currently, responsibility and safety
expertise are distributed across several
government departments and constituent
divisions/agencies including: Department of Sustainability and Environment,
Department of Communities (Sport and
Recreation and Local Government);
Department of Human Services (Public
Health and The Office for Children);
Department of Justice (Victoria Police),
VicRoads and the Transport Accident
Commission.
In these circumstances a whole-ofgovernment response is required with
one agency designated and resourced
by the Victorian government to take the
lead and co-ordination role. The
Victorian Motorcycling Advisory
Council (VMAC), established by government to provide strategic advice on
issues relating to the management and
development of (on-road) motorcycling
in Victoria, provides a good model for a
consultative body on off-road motorcycling safety. VMAC includes
representatives of motorcycle rider
groups, manufacturers, retailers, rider
training organizations, as well as
responsible government agencies and
Monash University Accident Research
Centre.
Development of strategies and measures
to reduce off-road motorcycling injury
should include consideration of age
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restrictions for off-road motorcycle
riding, a special licensing, registration
and personal insurance scheme for offroad riders, the development, standardisation and evaluation of skills and risk
awareness training courses and packages
including internet based training, the
development and evaluation of a
mentoring scheme for novice riders by
experienced riders delivered through offroad motorcycle organisations and clubs,
encouragement and enforcement of the
use of helmets and measures to
encourage wearing of protective and
conspicuous clothing and the regular
maintenance of off-road motorbikes.
Consideration of ways to expand the
provision of supervised off-road riding
facilities should be a component of any
future safety strategy as the lack of riding
spaces is fuelling illegal riding and
causing significant environmental
damage, and effective safety promotion
is only possible in a structured and legal
environment.
This report is based in part upon
research conducted for VicRoads. The
research was the first stage in a larger
research program endorsed by the
Victorian Motorcycle Advisory
Council (VMAC) investigating offroad motorcycling issues

Introduction
Both on- and off-road motorcycling are
experiencing surges in popularity in
Victoria as shown by the 21% increase in
bike sales over the 5-year period 2001-4
(FCAI, 2005). Off-road motorcycles
outsold on-road bikes in all 5 years.
Compared to other vehicle occupants,
on-road motorcyclists are a high-risk
group for injury. On-road motorcycle
riders are approximately 30 times more
likely to be killed or seriously injured per
kilometre travelled than other vehicle
occupants (Haworth & Mulvihill, 2005).
The aim of this study is to compare the
frequency and pattern of injury in offroad motorcycling to on-road motorcycling and make recommendations for
preventive action.

Method
Motorcycling injury data for Victoria are
available for three levels of severity:
deaths, hospital admissions and
emergency department (E.D) presentations (non-admissions). The data were
extracted from three injury datasets held
by the Victorian Injury Surveillance Unit
(VISU) at Monash University Accident
Research Centre:
• The Australian Bureau of Statistics
Death Unit Record File (ABS-DURF)
for deaths
• Victorian Admitted Episodes Database (VAED) for hospital admissions
• Victorian Emergency Minimum
Dataset (VEMD) for emergency
department presentations (nonadmissions)
The latest available three years of data
were extracted from each dataset for
analysis: January 1, 2002 to December
31, 2004 for fatalities and July 1 2002 to
June 30 2005 for hospital admissions and
emergency department presentations
(non-admissions).
Definitions are shown in Box 1, data
extraction methods in Box 2, and
information on the three databases held
by VISU is included in Box 3.
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Results
Deaths
(n=139, annual average 46 cases)
Fatalities were extracted from the
Australian Bureau of Statistics (ABS)
death unit record file (DURF) for the latest
available 3-year period, January 2002 to
December 2004.

Frequency
There were 139 motorcycling fatalities in
Victoria over the study period, an average
of 46 deaths per year (Table 1). Eight of
the fatalities were pillion passengers.
Ninety-four percent of the fatalities
occurred on-road and 6% off-road. Rate
data are not available for the purpose of
comparing risk because there are no
participation and exposure data for offroad motorcycling.
As shown in Table 1, there was a sharp
decrease in the frequency of on- and offroad fatalities from 2002 to 2003 that
continued into 2004. However, the longterm trend shows volatility (Figure 1).
The ABS fatality file for 2005 was not
available at the time of writing so
Transport Accident Commission (TAC)
data, based on Police and Victorian
Coroners’ reports, were used to graph
on-road fatalities in 2005. TAC data
indicate that fatalities increased to 48 in
2005 (www.tac.vic.gov.au/jsp/statistics/
roadtollannual). The TAC does not
publish data on off-road motorcycling
fatalities. ABS deaths data for period
1997-2004 shows that off-road motorcycling deaths peaked in 2001 (9 deaths)
and have shown a consistent downward
trend from that year (Figure 1).

Gender and age
Gender
Ninety-three percent of motorcycling
fatalities were males (n=129), comprising
93% of on-road fatalities (n=121) and 89%
of off-road fatalities (n=8). However, no
reliable participation and exposure (timeat-risk) data of males and females are
available, so the relative risk of
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Frequency of on- and off-road motorcycling fatalities,
Victoria 2002-4 (n=139)

Table 1

Age

Source: ABS-DURF 2002-2004

Frequency of on- and off-road motorcycling fatalities,
Victoria 1997-2005

motorcycling death by gender cannot be
estimated.

Figure 1

On-road motorcycling fatalities peaked
in 20-24 year olds (18%, n=23). However,
there were more than ten fatalities in all
5-year age groups from late adolescence
(15-19 year olds) through to late middle
age (44-49 year olds) (Figure 2). By
contrast, off-road motorcycling fatalities
were mostly clustered in age groups 1519 and 20-24 years (66%, n=6). These
patterns are likely to reflect age-related
participation rates and exposure (timeat-risk) to the different forms of motorcycling. The mean age of on-road
fatalities was 35 years (median 33 years)
compared with 29 years (median 23 years)
for off-road fatalities.
In Victoria, the licensing age for
motorcycle riding is 18 years. Underage
motorcyclists may only ride on private
property. Detailed analysis of injury data
for under-age motorcycle riders is
reported separately at the end of the
results section.

Seasonal variation
Source: ABS-DURF 1997-2004. TAC 2005
Notes: (1) Frequency of off-road deaths for 2005 not yet available from ABS

On- and off-road motorcycling fatalities by age group,
Victoria 2002-4 (n=139)

Figure 2

As shown in Table 2, seasonal
variation was evident for on-road
motorcycling deaths with the highest
proportion occurring in autumn (37%)
and the lowest in winter (18%). No
pattern is discernable for off-road
fatalities due to small numbers.

Day of week
On-road fatalities were fairly evenly
spread across the week with a small peak
on Sundays (Table 3). All off-road
fatalities, except one, occurred on the
weekend (88.9%, n=8).

Causes of fatalities

Source: ABS-DURF 2002-2004
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The four major causes of fatalities,
accounting for 84% of all motorcycling
deaths, were:
• Motorcycle rider injured in a collision
with a car, van or pick-up truck – 64
deaths (46% of cases overall; 49% of
on-road fatalities and 0% of off-road
fatalities).
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• Motorcycle rider injured in a collision
with a fixed or stationary object – 36
deaths (26% of cases overall; 25% of
on-road fatalities and 33% of off-road
fatalities).
• Motorcycle rider injured in a collision
with a heavy vehicle or bus – 17 deaths
(12% of cases overall; 13% of on-road
fatalities and 0% of off-road fatalities).
• Motorcycle rider injured in a noncollision accident (e.g. thrown off, fall
or overturned motorcycle accident) 11 deaths (8% of cases overall; 4% of
on-road fatalities and 67% of off-road
fatalities). (Table 4)
There was a different pattern of causes
for on- and off-road fatalities. Over 60%
of on-road motorcycling fatalities were
caused by collisions with other motor
vehicles (including heavy vehicle and
buses), whereas no off-road motorcycle
fatalities were due to this cause. The
two causes of off-road motorcycling
fatalities were being thrown or falling from
motorcycle (67%) and collisions with a
fixed or stationary objects (33%).
There is no detailed information on the
mechanisms and circumstances of
motorcycling fatalities on ABS-DURF.
The National Coroners Information
System (NCIS) provides more detailed
information on fatalities for injury
prevention purposes.

Distribution of on- and off-road motorcycling fatalities
by season, Victoria 2002-4 (n=139)

Table 2

Source: ABS-DURF 2002-2004

Distribution of on- and off-road motorcycling fatalities
by day of the week, Victoria 2002-4 (n=139)

Table 3

Source: ABS-DURF 2002-2004

Causes of on- and off-road motorcycling fatalities,
Victoria 2002-4 (n=139)

Table 4

Nature and site of main injury
Most deaths were the result of multiple
internal and head injuries. The specific
types of injuries causing death were
generally not well specified in ABSDURF. Injuries sustained by the onroad fatal cases were coded as follows:
‘unspecified’ injuries of multiple body
regions (n=54, 42%); ‘other and
unspecified’ injuries of the head (n=28,
22%); ‘other and unspecified’ injuries of
the thorax (n=14, 11%); multiple fractures
of the head, face and neck (n=12, 9%);
multiple internal injuries including
fractures (n=9, 7%); and ‘other and
unspecified’ injuries (n=13, 10%). Injuries
sustained by the off-road fatal cases
were: ‘unspecified’ injuries of the head
(n=3); ‘multiple internal injuries’

Source: ABS-DURF 2002-2004

including fractures (n=2); multiple
fractures of the cervical spine (n=1);
‘unspecified’ multiple injuries (n=1);
‘unspecified’ injuries of the thorax (n=1);
and ‘unspecified’ injuries of the head
and thorax (n=1).
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Hospital admissions
(n=7,961,
annual average 2,654 cases)
Data on hospital admissions were
extracted for the Victorian Admitted
Episodes Dataset (VAED) for the threeyear period 2002/3 to 2004/5. To avoid
double counting, all deaths were
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Frequency of on- and off-road motorcycling hospital
admissions, Victoria 2002/3 to 2004/5 (n=7,961)

Table 5

Frequency

Source: VAED 2002/3-2004/5

On- and off-road motorcycling hospital admissions
by gender, Victoria 2002/3 to 2004/5 (n=7,961)

excluded from the VAED dataset before
analysis.

Figure 3

There were 7,961 hospital admissions for
motorcycling injury in Victoria over the
three-year study period, 215 (2.7%) of
which were pillion passengers. Over half
(52%) of the hospitalised injury cases
occurred on-road, and 43% occurred offroad. The overall frequency of motorcycling hospitalisations in Victoria
increased by 13% from 2002/3 to 2004/5;
off-road motorcycling hospitalisations
increased by 17% and on-road hospitalisations by 12%. (Table 5.)
Rural residents (defined as persons
residing in all areas of Victoria except the
Melbourne Statistical Division and
Greater Geelong Statistical Sub Division)
comprised 27% of on-road motorcycling
hospital admissions and 42% of off-road
admissions. Rural residents appear to
be over-represented in off-road
admissions because they accounted for
24% of Victoria’s population over the
study period, but off-road motorcycle use
may be higher in rural areas.

Gender and age
Gender

Source: VAED 2002/3-2004/5

On- and off-road motorcycling hospital admissions by
5-year age groups, Victoria 2002/3 to 2004/5 (n=7,961)

Figure 4

Over 90% of on- and off-road motorcycling
hospital admissions were males (Figure 3).

Age
As shown in Figure 4, the major
difference in the age structure of on- and
off-road motorcycling hospitalisations
was the much higher proportion of 10-19
year olds among off-road motorcycling
hospitalisations (31% vs. 14%). Children
(aged <15 years) formed a higher
proportion of off-road motorcycling
cases than on-road cases (19% vs. 6%).
The mean age of on-road motorcycling
hospitalisations was 33 years (median 31
years) compared with 27 years (24 years)
for off-road motorcycling cases.

Seasonal variation
Motorcycling-related hospital admissions
were spread fairly evenly across the finer
Source: VAED 2002/3-2004/5
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seasons of the year (summer, autumn
and spring) with a small downturn in the
winter months, which may reflect less
participation in motorcycling in wet and
cold conditions (Table 6).

Distribution of on- and off-road motorcycling hospital
admissions by season, Victoria 2002/3 to 2004/5 (n=7,961)

Table 6

Day of week
There was a marked upsurge in motorcycling-related hospital admissions on
weekends with over half of both on- and
off-road hospital admissions occurring
on Saturdays and Sundays (Table 7).
Admissions were higher on Mondays
than the other weekdays but there may
be some delayed admissions for injuries
that occurred on the weekend (Table 7).

Source: VAED 2002/3-2004/5

Distribution of on- and off-road motorcycling hospital
Table 7
admissions by day of week, Victoria 2002/3 to 2004/5 (n=7,961)

Location of injury event
Overall, one-third (n=2,598) of motorcycling injury hospitalisations were not
coded for place of occurrence of injury
(location). As would be expected, the
road/street/highway was the most
common location of on-road motorcycling injury (70%, n=2,917) (Table 8).
Location data for off-road motorcycling
hospitalisations was unreliable: 41% of
cases were coded to ‘unspecified’
location and a further 12% were coded to
the road, street and highway. Of
specified cases, the main locations for
off-road injury were: sports and athletics
areas (14%, mostly racetracks and
racecourses), farms (11%), the home (4%),
forests (4%) and other specified
countryside (4%).

Source: VAED 2002/3-2004/5

On- and off-road motorcycling hospital admissions
Table 8
by location of injury event, Victoria 2002/3 to 2004/5 (n=7,961)

Causes of injury
As shown in Table 9 the major causes of
all motorcycling hospitalisations were:
• Non-collision transport accident such
as being thrown or falling from a
motorcycle (44% of all motorcycling
hospital admissions)
• Motorcyclist injured in a collision with
a car, pick-up truck or van (16%)
• Motorcyclist injured in a collision with
a fixed or stationary object (10%).
There were a number of obvious
differences in the pattern of causes of
on- and off-road hospitalisations:

Source: VAED 2002/3-2004/5

• On-road motorcycling injury incidents
were much more likely to involve a
collision with a car, pick up truck or
van (30% cf. <1%)
• Two-thirds (66%) of all off-road injury
incidents were non-collision events
compared with 30% of on-road injury
incidents
• A higher proportion of off-road injury
incidents were caused by a collision
with a fixed or stationary object (13%
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cf. 9%) and by collisions with 2 or 3
wheeled motor vehicles (4% cf. 2%)
• A higher proportion of on-road
hospital admissions were coded to
‘unspecified’ cause (27% cf. 14%).

Nature of main injury
Table 10 shows that the type of injuries
sustained by on- and off-road motorcyclists were broadly similar, indicating
that similar injury mechanisms may apply.
Fracture was the most common injury
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Causes of on- and off-road motorcycling hospital
admissions, Victoria 2002/3 to 2004/5 (n=7,961)

Table 9

injuries (6.9% and 7.4%) and nerve/spinal
cord injuries (1.7 % and 1.0%).

Injury site
The pattern of injured body sites was
very similar for on- and off-road motorcycling cases (Figure 5 and Table 11).
Overall, and for both groups, the lower
extremity was the most common site of
injury followed closely by the upper
extremity. A slightly higher proportion
of on-road than off-road motorcycling
injuries were to the trunk (16% cf 14%)
and a correspondingly lower proportion
were to the head/face/neck (15% cf 17%)
(Figure 5)
The most commonly injured body sites
for both on-road and off-road cases
were: the knee and lower leg (~25%),
elbow and forearm (~13%), shoulder and
upper arm (~13%), and the head and face
(~12%) (Table 11).

Source: VAED 2002/3-2004/5

On- and off-road motorcycling hospital admissions by
Figure 5
broad body region injured, Victoria 2002/3 to 2004/5 (n=7,961)

Injury severity
(length of hospital stay)
Comparison of the relative severity of
on-road and off-road motorcycling
hospitalisations, using length of hospital
stay as a proxy measure, revealed that
on-road cases had a higher average
(mean) length of stay than off-road cases
(5.3 days vs. 3.2 days). Around half of
on- and off-road motorcycling hospitalised cases were discharged from hospital
in less than two days and a further onethird in 2-7 days (Table 12). However,
on-road motorcyclists were twice as likely
to suffer severe injuries (defined by a
length of stay of 8 days or more) than
off-road motorcyclists (16% vs. 8%).

Source: VAED 2002/3-2004/5
Note: The ‘other and unspecified’ category includes multiple body regions, body region not
relevant, unspecified and missing body region.

accounting for 56% of on-road motorcycling cases and 60% of off-road cases,
followed by open wounds (8% and 9%,
respectively).

Further analyses of data on the more
severe injury cases showed that there
were only small differences in the
proportion of on-road and off-road cases
who sustained traumatic amputations
(0.3% and 0.4% respectively), intracranial
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The pattern of injury in severe cases was
similar for both groups. Fractures, mostly
of the lower limb, were the most common
injury (62% of on-road cases and 65% of
off-road cases), followed by injury to
internal organs (8% and 10%),
intracranial injuries (10% and 8%) and
injury to the nerve and spinal cord (both
5%). Twenty-one percent of severely
injured off-road motorcyclists were aged
10-19 years compared with 8% of their
on-road counterparts.
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On- and off-road motorcycling hospital admissions by nature of injury,
Victoria 2002/03 to 2004/05 (n=7,961)

Table 10

Source: VAED 2002/3-2004/5 Victoria 2002/3 to 2004/5 (n=7,961)

On- and off-road motorcycling hospital admissions by specific body site injured,
Victoria 2002/3 to 2004/5 (n=7,961)

Table 11

Source: VAED 2002/3-2004/5

VICTORIAN INJURY SURVEILLANCE UNIT

HAZARD 64

page 9

On- and off-road motorcycling hospital admissions
Table 12
by length of hospital stay, Victoria 2002/3 to 2004/5 (n=7,961)

Source: VAED 2002/3-2004/5

Frequency of on- and off-road motorcycling hospital
ED presentations, Victoria 2002/3 to 2004/5 (n=9,553)

Table 13

Source: VEMD 2002/3-2004/5

Emergency department
presentations
(non-admissions) (n=9,553,
annual average 3,184 cases)
Data on emergency department presentations were extracted from the Victorian
Emergency Minimum Dataset (VEMD) for
the three-year period 2002/3 to 2004/5.
Only non-admissions were included in
analyses.

Frequency
There were 9,553 motorcycling injury
E.D. presentations (non-admissions)
recorded on the VEMD over the 3-year
period, 47% of which occurred on-road
and 37% off-road (Table 13). Nine
percent of presentations were pillion
passengers. Residents of rural Victoria
were over-represented in off-road cases
(49%) but not in on-road cases (23%).
The overall frequency of motorcycling
E.D. presentations increased by 35% over
the 3-year study period, largely due to
the 66% increase in off-road motorcycling ED presentations. On-road
motorcycling ED presentations increased
by a comparatively modest 11%. (Table
13)

Gender and age
Gender
Overall, males accounted for 85% of ED
presentations for motorcycling injuries.
A higher proportion of females were
injured in on-road riding (19% of all cases)
than off-road riding (10%) but this
difference may reflect their lower
participation in off-road motorcycling.
Gender participation and exposure data
were not available so it was not possible
to determine whether males are at higher
risk of ED presentation for motorcycling
injury per se than females.

Age
As shown in Figure 6, the major difference in the pattern of ED presentations
for motorcycling injury by age was the
much higher proportion of 5-19 year olds
presenting to ED with injuries that
occurred off-road than on-road (36% vs.
15%). At the other end of the age scale,
18% of on-road motorcycling injury ED
presentations were age 45 years and older
whereas 11% of off-road presentations
fell into this age bracket. The mean age
of on-road motorcycling ED presentations was 31 years (median 29 years),
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compared with 23 years (median 21 years)
for off-road presentations

Seasonal variation
Motorcycling ED presentations were less
frequent in winter than the other seasons
of the year, probably reflecting lower
participation in wet and cold conditions
(Table 14). For on-road motorcycling,
ED presentations peaked in summer (27%
of cases), whereas for off-road motorcycling, presentations peaked in autumn
(29% of cases).

Day of week
There was a marked upsurge in both onand off-road motorcycling ED
presentations on weekends, followed by
a decline until mid-week (Table 15).
Motorcycling presentations were higher
on Mondays than other weekdays, but
some cases presenting on a Monday may
be delayed presentations for injuries that
occurred on the weekend.

Location of injury event
By definition, all on-road cases occurred
on the road, street or highway (Table
16). Over one-third (38%) of off-road
injuries occurred in a place for recreation,
almost one-quarter (24%) occurred in the
home (garage, driveway, yard), 22%
occurred on farms and 13% at sport and
athletics areas.

Causes of injury
Case narrative data were analysed to
identify the causes of injury for on- and
off-road motorcycling ED presentations.
A cause could be identified in half of the
cases overall (50%, n=4,809) — 53% of
on-road cases (n=2405) and 48% of offroad cases (n=1695). For the remaining
cases there was either no information
available (n=25, <1%) or the only
available information was whether the
injured person was the driver of the
motorcycle (n=4,364, 92%) or a pillion
passenger (n=355, 8%).
As shown in Table 17 the major causes
of all motorcycling ED presentations
were:
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On- and off-road motorcycling hospital ED
Figure 6
presentations by 5-year age group, Victoria 2002/3 to 2004/5
(n=9,553)

• As expected, on-road motorcycling
injury incidents were much more likely
to involve a collision with a car, pick
up truck or van (46% cf. 4%)
• Eighty-seven percent of all off-road
injury incidents were falls from the
motorcycle compared with 48% of onroad injury incidents
Other potential contributory factors to
injury could not be characterised more
completely because data on variables
such as type of motorcycle, helmet use,
motorcycling speed at the time of injury,
alcohol use or riding experience were not
consistently reported in case narrative
data.

Source: VEMD 2002/3-2004/5

Distribution of on- and off-road motorcycling
Table 14
hospital ED presentations by season, Victoria 2002/3 to 2004/5
(n=9,553)

Source: VEMD 2002/3-2004/5

Distribution of on- and off-road motorcycling
hospital ED presentations by day of presentation,
Victoria 2002/3 to 2004/5 (n=9,553)

Source: VEMD 2002/3-2004/5

VICTORIAN INJURY SURVEILLANCE UNIT

• Falling or being thrown from a motorcycle (67% of all motorcycling ED
presentations where a cause could be
determined)
• Motorcyclist injured in a collision with
a car, pick-up truck or van (25%).
There were a number of obvious
differences in the pattern of causes of
on- and off-road ED presentations:

Table 15

Nature of main injury
The rank order of the most common
injuries was identical for on- and offroad motorcycling ED presentations
(Table 18). The four most frequently
occurring injuries among both on and
off-road presentations were: fractures
(22% and 29% of injuries respectively);
sprains and strains (22%, 23%); superficial injuries (16%, 10%); and open
wounds (8%, 10%).

Injury site
The overall pattern of body sites injured
was similar among on- and off-road
motorcycling ED presentations in that
most injuries were to the extremities, 58%
and 75% respectively (Figure 7).
However, higher proportions of on-road
than off-road motorcycling injuries were
to multiple body sites (15% cf 7%), the
head/face/neck (11% cf 7%) and the trunk
(10% cf 7%) (Table 19).
The five most common specific body
sites injured in on-road and off-road
motorcycle injury cases presenting to ED
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On- and off-road motorcycling hospital ED presentations by location
of injury event, Victoria 2002/3 to 2004/5 (n=9,553)

Table 16

Source: VEMD 2002/3-2004/5

Causes of on- and off-road motorcycling ED presentations,
Victoria 2002/3 to 2004/5 (n=4,809)

Table 17

Source: VEMD 2002/3-2004/5
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On- and off-road motorcycling hospital ED presentations by nature
of main injury, Victoria 2002/3 to 2004/5 (n=9,553)

Table 18

Source: VEMD 2002/3-2004/5

On- and off-road motorcycling hospital ED presentations by body
site injured, Victoria 2002/3 to 2004/5 (n=9,553)

Figure 7

Source: VEMD 2002/3-2004/5. Note: The ‘other and unspecified’ category includes body region not required, unspecified and missing body region.
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On- and off-road motorcycling hospital ED presentations by specific
body site injured, Victoria 2002/3 to 2004/5 (n=9,553)

Table 19

Source: VEMD 2002/3-2004/5

were very similar, but ranking by
frequency was different (Table 19). The
top five injury sites for on-road
motorcycling ED presentations were:
injuries to multiple sites (15% of cases);
shoulder and upper arm (14%); knee and
lower leg (14%); wrist and hand (12%);
and ankle and foot (11%). For off-road
motorcycling ED presentations, the top
five injured body sites were: shoulder
and upper arm (18% of cases); knee and
lower leg (17%); wrist and hand (16%);
ankle and foot (14%) and elbow and
forearm (8%).

On- and off-road
motorcycling injury in
children and adolescents
aged
0-17 years
There were 9 deaths, 1,570 hospital
admissions and 2,097 ED presentations
of motorcyclists aged less than 18 years
over the 3-year study period. All injured
on-road drivers aged 0-17 years (n= 372)
must have been unlicensed as the
minimum age for a motorcycle learner
permit in Victoria is 18 years. Off-road
drivers aged 0-17 years would have been
riding illegally if the injury occurred
anywhere other than on private property.
Over the study period, 27% of Victorian
children and adolescents aged 0-17 years
lived in rural areas yet rural residents
accounted for 52% of on-road and 53%
of off-road motorcycling hospital
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admissions, and 33% of on-road and 58%
of off-road motorcycling ED presentations. Although exposure to motorcycle
riding may be higher in rural than urban
areas, these figures suggest that rural
youth are over-represented in motorcycling injury cases.
Table 20 summarises the data on deaths,
hospital admissions and presentations
for on- and off-road motorcycling injury
in persons aged 0-17 years, excluding
hospital-treated cases that occurred in
‘other and unspecified locations’ (6%,
n=88 hospital admissions and 17%, n=365
ED presentations).
Seven of the nine deaths occurred onroad (78%), two of whom were pillion
passengers. By contrast, most hospitaltreated motorcycling injury cases
occurred off-road, 73% of admissions
(n=1,055) and 81% of ED presentations
(n=1,324). Deaths and hospital treated

HAZARD 64

page 14

injuries peaked in 15-17 year olds for both
on- and off road motorcycling. Fatalities
and hospital-treated injury cases were
mostly males, but females formed a higher
proportion of cases with less severe
injuries (ED presentations), especially
cases that occurred on-road. Seven
percent of on-road cases and 5% of offroad cases were severe injuries that
required more than 8 days hospital stay.
In two-thirds of on-road motorcycling
hospital admissions the position of the
rider on the motorcycle was unspecified.
This is not surprising, given that the rider
would have been breaking the law if

identified as the driver and may not have
volunteered this piece of information to
medical staff.

Discussion
On-road motorcycle riders are approximately 30 times more likely to be killed or
seriously injured per kilometre travelled
than other vehicle occupants (Diamantopoulou et al., 1996). Our analysis
shows that although more fatal and very
severe motorcycling injuries occur onroad, off-road motorcycling is associated
with a considerable toll of serious injuries,

especially affecting children and
adolescents, and warrants as much
preventive action from government as
on-road injury. Estimation of the number
of off-road motorcyclists and the extent
of their exposure to motorcycling (e.g.,
frequency and duration of riding) is not
known, so the comparative risk of injury
in off-road and on-road motorcycling
cannot be estimated.
Emergency Department presentations
data indicate that a large proportion
(~40%) of off-road riding occurs on
public land. There are no reliable data on
legal and illegal participation in off-road

On- and off-road motorcycling deaths, hospital admissions and hospital ED
presentations in persons aged 0-17 years (excluding cases that occurred
in ‘other and unspecified’ locations)

Table 20

Source: ABS 2002-2004, VAED 2002/3-2004/5 & VEMD 2002/3-2004/5
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motorcycling on the public land road
network and illegal tracks in State forests
and National Parks, state Parks and other
reserves. In a recent report, the
Department of Sustainability and
Environment estimated that 50% of the
106,700 motorbikes registered in Victoria
in 2004 ride on the public land road
network and a further 37,000 unregistered
trailbikes ride illegally on public land
(DSE, 2005). Federal Chamber of Automotive Industries (FCAI) sales figures
show that off-road motorbike sales have
outstripped road bike sales every year
from 2000 to 2004 and comprised 65% of
the 72,392 motorcycle sales over the 5year period (DSE, 2005). It is likely that
the injury toll from off-road motorcycling
will continue to grow unless steps are
taken to deal with the issue.

deterioration in bad weather conditions,
and they execute inherently risky
manoeuvres such as jumping over
obstacles. Conversely, on-road motorcycles must share the road with many
and much larger vehicles, such as cars
and trucks, increasing the possibility of
adverse mass ratio accidents.
The gender and injury profiles of offand on-road hospital-treated cases were

Over the 3-year period(s) studied, offroad motorcycling contributed 6% of all
motorcycling fatalities, and 43% and 37%
of all hospital admissions and ED
presentations (non-admissions) for
motorcycling injuries, respectively.
Injured off-road motorcyclists tend to be
younger than their on-road counterparts,
with off-road fatalities and hospitaltreated injury cases concentrated in the
15-24 year age group. Very severe injuries
(defined in our study as those requiring
eight or more days hospital stay) were
more likely to occur in on-road than offroad riding. The major difference between
the two motorcycling activities in terms
of injury causation was that off-road
motorcyclists were more likely than their
on-road counterparts to be killed or
injured in single vehicle (non-collision)
events such as falls/thrown from/
overturns, and less likely to be killed or
injured in collisions with other vehicles.

similar. Injured motorcyclists were
overwhelmingly male and, in both kinds
of motorcycling, the major types of injury
were fractures, open wounds and sprains/
strains and the most vulnerable body
sites were the knee and lower leg, elbow
and forearm and shoulder and upper arm.

Causal patterns reflect the different injury
hazards faced by off-road and on-road
motorcyclists (Newstead & Cameron,
MUARC report, undated; CDC, 2006).
For example, although off-road motorcyclists usually travel at lower speeds
they generally negotiate rugged and
unpredictable terrain strewn with
obstacles on trails that are generally
poorly maintained and susceptible to

Our results are broadly similar to those
reported from an earlier in-depth Victorian
study on motorcycle injuries to children
and adolescents (Haworth et al., 1994), a
recent report on road injuries among
young adults in Queensland (QISU, 2006)
and descriptive studies on motorcycling
injuries conducted in the 1990s in New
Zealand (Begg et al., 1994; Langley et al.,
1994).
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Case-control and cohort studies of
varying quality have identified several
risk factors for on-road (traffic) motorcycle crashes and related injury: younger
age (age 15-19 years/age under 25 years);
unlicensed riding; riding an unregistered
or unfamiliar/borrowed motorcycle;
alcohol consumption in the previous 12
hours; BAC>.00 and BAC>.05; not
wearing a helmet; inconspicuous riding
gear (non-wearing of reflective/
fluorescent clothing and wearing a black
helmet); no daytime headlight operation;
carrying a pillion passenger; riding a
motorcycle with engine capacity of 750cc
and above compared to one of 260cc or
below (after adjusting for licence status);
riding on non-work related trips
compared with work-related trips; low
socio-economic status for younger
drivers (Haworth et al., 1997; Wells et al.,
2004; Liu et al., 2003; Mullin et al., 2000;
Zambon & Hasselberg, 2006a; Zambon
& Hasselberg 2006b).
Several studies have reported that riding
experience protects against motorcycling
injury but a more recent population based
case-control study by Mullin et al. (2000)
found no evidence of a protective effect
after results were adjusted for age and
other potential confounders. In this
study, the only measure of experience
found to be protective was familiarity
with the motorcycle - drivers who had
driven their current motorcycle 10,000
kms or more had a 48% reduced risk
compared to those who had driven their
motorcycle less than 1000 km (Mullin et
al., 2000).
There is sparse information in the
Victorian injury surveillance datasets on
both the contributory factors to off-road
injury and the specific mechanisms of
injury. Also, our literature search found
no analytic studies investigating the risk
factors for off-road motorcycling crashes
/injuries. A descriptive study conducted
in Victoria in 1994 followed up 174
seriously injured on- and off-road riders
and pillion passengers aged under 21
years, of whom 160 were admitted to
hospital and 25 were killed (Haworth et
al., 1994). Most of the motorcyclists under
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licensing age were injured in off-road
crashes. The authors identified a number
of potential risk factors for injury from
the in-depth investigation of the 99 offroad motorcycling cases including:
young age (riding under licensing age);
body weight of rider (rider weighing less
than 50 kg riding a motorcycle with an
engine capacity of more than 100cc); lack
of formal motorcycling training; lack of
familiarity with the motorcycle being
ridden (in 20% of cases riders were riding
the crash vehicle for the first or second
time); and non-wearing of a helmet.
Of grave concern is the number of injured
off-road motorcyclists who were driving
illegally (i.e. they were aged under 18
years and injured outside the bounds of
private property) and injured on-road
motorcycle drivers who were under
licensing age (18 years for learner’s and
probationary licences). It is also probable
that the motorcycles used by the
unlicensed drivers were unregistered
because, in Victoria, registration of
motorcycles is restricted to operators
who are at least 17 years and 9 months of
age, and the holder of a motorcycle learner
permit must be at least 18 years of age.
In response to the growing number of
off-road motorcycle injuries among
children and teens in the United States,
the American Academy of Pediatrics
recommended in 2000 that parents not
allow children aged less than 16 years to
ride off-road motorcycles, and that States
prohibit their use by children and teens
in that age group (AAP, 2000).
The lesser vehicle requirements for
registration of recreational motorcycles
in Victoria may be a contributory factor
to off-road motorcycling injury.
However, riding of these vehicles is
restricted to roads that are not declared
as freeways or arterial roads and are
outside built up areas.
Findings from risk factor research have
supported the development of a range of
countermeasures to on-road crashes/
injury, although few have as yet been
formally evaluated for effectiveness.
There is strong support for the effectiveness of helmet wearing (Liu et al. 2003)

and preliminary evidence from New
Zealand and Quebec for the effectiveness
of a Graduated Licensing Scheme for
novice motorcyclists that encompass the
control of several of the established risk
factors for on-road crashes outlined
above (time of day restrictions; noncarrying of pillion passengers; zero
Blood Alcohol Content limit etc.)
(Mayhew & Simpson, 2001).
The Victorian government, through the
Transport Accident Commission,
VicRoads and Victoria Police, is currently
implementing a number of motorcycling
safety projects included in the Victorian
Motorcycle Road Safety Strategy 20022007 and special initiatives funded by
the Motorcycle Safety Levy introduced
in October 2002. These include treatment
of blackspots for motorcyclist crashes,
improvements to motorcycle rider
training, re-development of the motorcycle learner knowledge test, improved
safety enforcement, mass media safety
campaigns and new resources to educate
motorcyclists and raise awareness of
motorcyclists among vehicle drivers.
Funded research projects include
investigations into: the causes of serious
crashes; the contribution of fatigue to
motorcycle crashes; rider skills development including hazard perception and
response; and ways to improve
consumer awareness/understanding of
protective clothing and the protective
rating of different items.

of Justice (Victoria Police), VicRoads and
the Transport Accident Commission.
In these circumstances a whole-ofgovernment response is required with
one agency designated and resourced
by the Victorian government to take the
lead and co-ordination role. The
Victorian Motorcycling Advisory
Council (VMAC), established by
government to provide strategic advice
on issues relating to the management
and development of (on-road) motorcycling in Victoria, provides a good
model for a consultative and advisory
body on off-road motorcycling safety.
VMAC includes representatives of
motorcycle rider groups, manufacturers,
retailers, rider training organizations, as
well as responsible government agencies
(VicRoads, Victoria Police, Transport
Accident Commission) and Monash
University Accident Research Centre.
Development of strategies and measures
to reduce off-road motorcycling injury
should include consideration of age
restrictions for off-road motorcycle
riding, a special licensing, registration
and personal insurance scheme for offroad riders, the development, standardisation and evaluation of skills and risk
awareness training courses and packages
including internet based training, the
development and evaluation of a mentoring scheme for novice riders by
experienced riders delivered through off-

By contrast, almost no attention has been
paid to the safety of off-road motorcycling, a burgeoning sport and leisure
activity. One major impediment to action
is the lack of a lead agency willing to take
primary responsibility for reducing offroad motorcycling deaths and injuries.
Currently, responsibility and safety
expertise are distributed across several
government
departments
and
constituent divisions/agencies including: Department of Sustainability and
Environment, Department of
Communities (Sport and Recreation
and Local Government); Department
of Human Services (Public Health and
The Office for Children); Department
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road motorcycle organisations and clubs,
encouragement and enforcement of the
use of helmets and measures to
encourage wearing of protective and
conspicuous clothing and regular maintenance of off-road motorbikes.
Consideration of ways to expand the
provision of supervised off-road riding
facilities should be a component of any
future safety strategy as the lack of riding
spaces is fuelling illegal riding and
causing significant environmental
damage, and effective safety promotion
is only possible in a structured and legal
environment.

Data strengths and limitations
Strengths
The three databases utilised for this
analysis provide a statewide compilation
of injury data that cover three levels of
injury severity: deaths, hospital
admissions and emergency department
presentations (non-admissions). These
datasets provide the most comprehensive and complete data on motorcycle
injury in Australia because Victoria is
the only Australian state that has an
Emergency Department injury surveillance system that covers all hospitals
with 24-hour staffed emergency services
(from 2004). Further, the hospital-based
injury surveillance data systems
separately identify off-road (non-traffic)
and on-road (traffic) cases overcoming
the shortcoming of police data that only
covers on-road crashes, as injurious offroad crashes are not required to be
reported to police. Also, police-reported
data underestimate the number of onroad motorcycling injuries as not all
injurious on-road crashes are attended
by or reported to police, particularly
crashes that do not involve another
motor vehicle and those that involve
unlicensed riders and/or unregistered
vehicles (Rosman & Knuiman, 1994).

Limitations
Completeness of data
ABS-DURF (fatalities data): ABS
fatalities data are complete for 2002 and

2003 but are underestimated by 5-10% in
2004 due to non-registrations of some
deaths that occurred late in that year.
VAED: Injury case capture on the VAED
is not known as no validation study of
VAED (injury surveillance) has been
undertaken. A small validation study of
VEMD conducted in four hospitals in
the late 1990s found that, on average,
injury case ascertainment was 83%. All
injury hospital admissions are processed
through hospital emergency departments
although injury cases not identified in
the ED may be noted in the medical record
after the patient has been admitted. It is
estimated that 10% of injury admissions
recorded on the VAED are double
counted due to the transfer of patients
within and between hospitals for various
episodes of care.
Trained hospital medical records staff
enter data on the VAED (coded to ICD10AM) utilising information recorded in
the patient’s medical record (electronic
and paper). There may have been some
misclassification of cases to the on- and
off- road categories as there was an
apparent lack of consistency in the
coding of off-road cases by cause and
location. For this study, all off-road cases
were defined as such by their assignation
to a ‘non-traffic’ transport injury cause
(i.e. they were caused by a vehicle
accident that occurred in a place other
than a public highway) yet 12% of the
off-road motorcycling hospital
admissions selected using the ‘nontraffic’ cause codes were assigned the
location code ‘road/street/highway’.
ICD-10AM has no specific code for dirt
trails/tracks so if these injury cases
occurred off-road they should have been
assigned to the location code ‘other
specified location’.
Another limitation of the VAED data is
that the usefulness of the location and
activity codes was affected by lack of
specificity – in 74% of off-road cases the
activity at the time of injury was coded
to other or unspecified and in 38% of
cases the place where the injury
happened (location) was unspecified.
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VEMD: VEMD data are entered by
untrained ED medical and clerical staff at
triage and/or later from patient selfreports, electronically recorded information and/or patient medical records. Only
public hospitals that offer a 24-hour ED
service contribute to the VEMD dataset
so the frequency of motorcycling injury
hospital ED presentations reported here
may be an underestimate as some private
hospitals and rural public hospitals
provide limited daytime ED services. As
previously mentioned, injury case
ascertainment on the VEMD is estimated
at 83%. As for hospital admissions, there
may be some misclassification of on- and
off-road motorcycling injury cases as
some ED presentations were coded as
occurring on a ‘road, street or highway’
yet information in case narratives
indicated that the injury occurred on a
dirt bike track.

Recommendations
Prevention
• Appointment by the Victorian
government of one government
department/agency to take the lead
and co-ordination role for off-road
motorcycling safety and establishment of a consultative body to advise
on state-wide and local injury
prevention and control measures.
• Consider age restrictions for riding an
off-road motorcycle and a special
licensing, vehicle registration and
personal injury insurance scheme.
• Develop, standardise and evaluate
skills and risk awareness training
courses and packages, including
internet-based training.
• Develop and evaluate a mentoring
scheme for novice riders by
experienced riders delivered through
off-road motorcycle organisations and
clubs.
• Encourage and enforce the use of
helmets by off-road motorcyclists.
• Encourage wearing of protective and
conspicuous clothing by off-road
motorcyclists.
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• Encourage regular maintenance of offroad motorbikes.

Research
• Improve the utility of current hospitalbased injury surveillance databases
for monitoring and surveillance of onand off-road motorcycle injury for
injury prevention and research
purposes, especially the use of
location code and quality of narrative
data.
• Link emergency presentations,
hospital admissions and police records
datasets to improve accuracy and
representativeness of motorcycling
injury data.
• Investigate off- and on-road motorcycling fatalities in Victoria utilising
data from the National Coroners
Information System (NCIS).

• Investigate off-road motorcycling
injury risk and protective factors.
• Conduct an exposure study to collect
participation and time-at-risk data to
allow the determination of the
comparative risk of on- and off-road
motorcycling.
• Investigate the minimum age at which
children have the physical and
cognitive skills to safely ride a
motorcycle off-road, and the minimum
rider: motorcycle weight ratio for safe
manipulation of the various styles and
sizes of off-road motorcycles marketed
to children.

References
American Academy of Pediatrics Committee on
Accident and Poisoning Prevention. All terrain
vehicle injury prevention: two-, three-, and fourwheeled unlicensed motor vehicles. Pediatrics
2000;105:1352-4.
Begg DJ, Langley JD, Reeder AI. Motorcycle
crashes In New Zealand resulting in death and
hospitalisation. 1: Introduction, methods and
overview. Accident Analysis and Prevention
1994; 26(2):157-64.
Centre for Disease Control. Nonfatal injuries
from off-road motorcycle riding among children
and teens–United States, 2001-4. MMWR
Weekly June 9,2006:55(22);621-624
Department of Sustainability and Environment.
Trailbike project options paper. December 2005.
(www.dse.vic.gov.au)
Diamantopoulou K, Skalova M, Cameron M.
(1996) Casualty crash risks for motorcycle
riders in Victoria: 1994. Melbourne: Monash
University Accident Research Centre.

Box 1: Definitions
Deaths and hospital admissions
Definitions of terms used in the on and off road motorcycling deaths and hospital admissions sections of this report were drawn
from the WHO ICD-10 coding manual:
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defined as any road bike, dirt bike (or trail bike), moped, motorscooter or minibike. (Excluded from our analysis, to the extent
possible, were cases involving three-wheeled and four wheeled all-terrain vehicles.)
Transport accident: ‘Any accident involving a device designed primarily for, or being used at the time primarily for, conveying
persons or goods from one place to another’.
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Using the above definitions, all injury data included in our analyses of deaths and hospital admissions were assigned to one of
these two groups:
On-road: cases of motorcycling injury that occurred in a traffic accident.
Off-road: cases of motorcycling injury that occurred in a non-traffic accident.

ED presentations (non-admissions)
Definitions were drawn from the VEMD coding manual.
On-road: If the motorcycle injury case occurred on a ‘road, street or highway’.
Off-road: If the motorcycle injury case occurred at any other location – ‘place for recreation’, ‘athletics and sports area’, ‘farm’
‘home’, ‘residential institution’, ‘school, day care centre, public administration area’, ‘medical hospital’, trade or service area’,
industrial or construction area’, ‘mine or quarry’ and ‘other specified place’. According to the VEMD manual, the category ‘other
specified place’ includes such locations as mountain, beach, prairie, parking lot etc.
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Box 2: Case selection procedure
Deaths (ABS-DURF) and hospital admissions (VAED)
• Cases were selected for analysis utilising ICD-10 external cause of injury codes V20-V29, ‘Motorcycle rider injured in transport
accident’. Within these codes, subcategories were selected that separated non-traffic from traffic cases.
• Extracted cases were initially aggregated and assigned to four groups: off-road (‘non-traffic’), on-road (‘traffic’), other (‘cases
in which injuries were sustained whilst boarding or alighting the motorcycle’ and unspecified (all cases coded to ‘unspecified’).
The other and unspecified categories were combined for most detailed analysis.

Hospital ED presentations
• Cases were selected if the cause of injury was coded as 3 (‘motorcycle driver’) or 4 (‘motorcycle passenger’).
• Cases were then assigned as on-road or off-road using the location (place of occurrence of injury) variable. All cases in which
the location of the injury event was coded to ‘road, street or highway’ were assigned to the ‘on-road’ category. Cases with
other locations (‘place for recreation’, ‘athletics and sports area’, ‘farm’ etc) were assigned to the ‘off-road’ category.
• As there were large groups of cases coded under the location variable as ‘other specified’ and ‘unspecified’, a check of each
case narrative was made for information on place of occurrence. If information on location was given, the case was re-assigned
accordingly.
In addition, a text search was made of all other case narratives on the VEMD for the study years using the words ‘dirt bike’, ‘trail
bike’, ‘mini bike’, ‘motocross’, ‘enduro bike’, and ‘off-road bike’ and spelling variations of these search words. Cases where the
bikes were described as three- and four-wheeled motorcycles were excluded from the sub-set by a hand search. Identified eligible
cases were added to the off-road data sub-set.
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Box 3: VISU databases
The Australian Bureau of Statistics Death Unit Record File (ABS-DURF)
This file contains information supplied by the State Registrar of Births, Deaths and Marriages from death certificates to the
Australian Bureau of Statistics (ABS). Each death registered in Australia is classified according to the World Health Organisation
(WHO) International Classification of Diseases (ICD), Version 10 (ICD-10). Death data for the calendar years 1970, 1975, 1980,
and 1990–2004 are held by VISU. The current file consists of 149,363 injury-related death records, 34,329 of which are Victorian.
Year 2004 data may be underestimated by 5–10% due to a delay in registration of some deaths that occurred late in the year.
Timeliness of data is an issue. The ABS provides VISU with a unit record file of data annually, usually in the December of the
following year.

The Victorian Admitted Episodes Database (VAED)
The VAED is a state-wide collection of data on all admissions to Victorian hospitals (both public and private) compiled by the
Department of Human Services. The injury surveillance subset is supplied annually to VISU. Injury data are coded to the WHO
International Classification of Diseases Version 10 with Australian Modifications (ICD10-AM) by trained hospital personnel
utilising information recorded by medical and ancillary staff in patient records (paper-based and electronic).
When integrating the injury data onto the VEMD dataset held by VISU, cases readmitted to the same hospital within 30 days are
excluded to minimise the possibility of double counting. Each record in the database represents an episode of care, and not
necessarily one incident. A patient may be transferred within and between hospitals for various episodes of care and these
transfers cannot be tracked so that they may be represented by more than one record. This double counting is estimated to
account for 10% of cases on the database.
The VAED (Injury Surveillance) subset held by VISU contains in excess of 2 million records for the 18-year period 1987/88 to
2004/05.

The Victorian Emergency Minimum Dataset (VEMD)
The VEMD records details of injury cases treated at hospitals with 24-hour Emergency Department services in Victoria compiled
by the Department of Human Services and supplied quarterly to VISU. Data are supplied to DHS from the participating hospitals.
At the hospital level, injury surveillance data are entered onto an electronic database by Emergency Department medical staff or
clerks at triage when the patient explains the reason for presentation or later based on the information on the presenting problem
recorded electronically at triage or in the paper-based patient record. A validation study conducted by VISU has shown that 80%
of injury cases are captured on the VEMD but data quality varies by hospital and by individual staff member.
Both admitted and non-admitted cases are recorded on the dataset but only non-admissions were analysed for this report
(admissions data for this report were extracted from the VAED). Currently, 38 hospitals contribute data to the VEMD (Injury
Surveillance). From January 2004 onwards, 100% statewide coverage applied. The total number of cases on the VISU-held VEMD
dataset is in excess of 2,115,000 records. In addition to the standard injury surveillance variables —age, sex, injury cause,
location, activity, nature of main injury, body region injured, and human intent— the VEMD also contains a free text description
(narrative) describing the injury event in more detail. The quality of narrative data varies between hospitals and ranges from poor
to excellent.
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Summary Table: On- and off-road motorcycle injury cases, Victoria

Table 21

Sources: Deaths - ABS-DURF 2002-2004; Hospital admissions - VAED 2002/3-2004/5;
Emergency Department presentations (non-admissions) - VEMD 2002/3-2004/5
Note: (1) ‘All’ includes other and unspecified
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Summary Table: On- and off-road motorcycle injury cases, Victoria

Table 21 (cont)

Sources: Deaths - ABS-DURF 2002-2004; Hospital admissions - VAED 2002/3-2004/5;
Emergency Department presentations (non-admissions) - VEMD 2002/3-2004/5
Note: (1) ‘All’ includes other and unspecified
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Summary Table: On- and off-road motorcycle injury cases, Victoria

Table 21 (cont)

Sources: Deaths - ABS-DURF 2002-2004; Hospital admissions - VAED 2002/3-2004/5;
Emergency Department presentations (non-admissions) - VEMD 2002/3-2004/5
Note: (1) ‘All’ includes other and unspecified
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Coronial Services

The advice and technical back-up
provided by NISU is of fundamental
importance to VISU.

Access to coronial data and links with
the development of the Coronial Services
statistical database are valued by VISU.
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