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This is a companion edition to Hazard 71 in which results from the investigation of hospital-treated traffic-related pedestrian
injury were presented. This edition deals with fatalities.

Summary
Death data from the ABS Death Unit Record
File (ABS-DURF), held by VISU, were
used for trend analysis. All other analyses
utilised data on traffic-related pedestrian
deaths extracted from the National Coroners
Information System (NCIS). Only closed
cases were selected, 11 pedestrian deaths
were still under investigation at the time of
extraction.
• The number of traffic-related pedestrian
deaths fell significantly by 32% and the
age adjusted death rate fell significantly by
42% in the period 1997-2006. Data for more
recent years are not yet available from the
ABS.
• There were 120 traffic-related pedestrian
deaths recorded on NCIS for the 3-year
period January 2006 to December 2008.
Pedestrian deaths still under investigation
were excluded.

• 57% of pedestrian deaths were male (n=68).
The death rate for males (0.9/100,000) was
higher than that for females (0.7/100,000).
• Just over one-third (34%) of pedestrian
deaths were in age group 75 years and
older. Overall, the death rate was highest in
persons aged 80-84 years (5.6 per 100,000),
followed by persons aged 85+ years (3.4
per 100,000) then persons aged 75-79 years
(3.3 per 100,000). The all-ages pedestrian
fatality rate was 0.8/100,000.
• Residents of 43 of the 79 Victorian Local
Government Areas (LGAs) were killed in
pedestrian crashes. Most pedestrians were
fatally injured in crashes that occurred in the
LGA in which they lived (72%, n=86).
• Saturday was the peak day for pedestrian
deaths (23%).
• Pedestrian road manoeuvre at time of crash:
56% were killed when crossing the road,
mostly at uncontrolled crossings; 9% were
killed on the footpath or median by vehicles
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that left the road and crashed into them; 6%
were killed on the footpath, nature strip or
road by reversing vehicles. A further 19%
were killed when lying, standing or walking
on the road or when they jumped/stepped
unexpectedly onto the road (most of these
victims were intoxicated), 2.5% were killed
when attending to broken down vehicles and
2.5% when operating mobility devices.
• 40% of pedestrian fatalities occurred on
urban arterial roads, 26% on rural roads and
23% on highways or freeways.
• Up to three contributory factors were
recorded for each fatality. The major
contributory factors were (in rank order):
pedestrians’ unsafe road use behaviour or
failure to observe/misjudgements of traffic
(implicated in 51 pedestrian deaths); drivers’
unsafe or dangerous behaviour (32 deaths);
pedestrians’ misuse of alcohol and/or licit
or illicit drugs (31 deaths); poor visibility
and/or poor conspicuity of pedestrians (23
deaths); and medical or health condition of
pedestrians (11 deaths).
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• Analysis of coroners’ findings and
information on causality in coroners’
investigation reports indicated that the
pedestrian was primarily responsible for
the fatal crash in 44% of cases, the driver in
25% and there was no finding with regard to
primary responsibility in 32% of cases.
• Sixty percent (n=72) of pedestrian deaths
resulted from multiple injuries, 27% (n=32)
were due to severe head injury.
The high risk groups for pedestrian deaths
are persons aged 75 years and older and
intoxicated males. Readers are referred to
the last issue of Hazard on hospital-treated
pedestrian injury for an extensive discussion
of risk and protective factors and evidencebased prevention measures (http://monash.
edu.au/muarc/VISU/hazard/Haz71.pdf). This
information is summarised in tables in the two
Appendices to this edition.

1. Introduction
The last issue of Hazard (Hazard No 71) was
focused on traffic-related hospital-treated
pedestrian injury. In this issue we report the
results of an in-depth study of traffic-related
pedestrian deaths utilising data extracted from
the National Coroners Information System
(NCIS). We investigated the frequency, trend,
patterns and contributory factors to trafficrelated pedestrian injury deaths in Victoria to
provide information to underpin interventions
to reduce the occurrence of pedestrian crashes
and the severity of crash outcomes.

2. Methods
2.1 Case selection
For the main analyses, cases were selected
from the NCIS.
Only ‘closed’ trafficrelated pedestrian fatalities were selected, 11
additional traffic-related fatalities were found
but excluded as the coronial investigation
was still open. Cases were selected using the
following variables:
1. Case type on completion = death due to
external causes
2. Intent type on completion = unintentional
3. Case jurisdiction = Victoria
4. Mechanism of injury = blunt force >
transport injury event > pedestrian
5. Case year = 2006-2008

3. Results

After initial selection, cases were further
examined then excluded if the cause of death
was recorded as due to:
• suicide;
• a medical condition; or
• a collision with a railway vehicle that
occurred off-road
OR
• if the on-road death of a user of a pedestrian
conveyance such as a wheelchair,
skateboard, inline skates or a toy scooter
was due to a fall or other cause unrelated to
a collision with a motor vehicle or other
form of on-road transport.

3.1 Counts
Over the three-year period 2006-8 there were
120 traffic-related pedestrian deaths recorded
on the NCIS for Victoria (Table 1). Of these
deaths, 50 (42%) occurred in 2006, 30 (25%)
in 2007, and 40 (33%) in 2008. However,
these data may be incomplete as coronial
investigations into 11 further pedestrian
deaths are still open (1 in 2006, 4 in 2007 and
6 in 2008) and there may be other open cases
that were not coded or recorded on the NCIS
at the time of selection.

2.2 Rates and trends

Table 1 shows the counts of traffic-related
pedestrian deaths provided or published by 3
agencies: the NCIS, the Transport Accident
Commission (based on police reports) and the
Australian Bureau of Statistics (ABS). The
difference in counts is explained by different
sources of data and inclusion and exclusion
criteria employed by the three agencies when
classifying cause of death.

Death data from the ABS Death Unit Record
File (ABS-DURF), held by VISU, were used
for trend analysis. Age-adjusted rates were
calculated using the direct method with the
Victorian population at June 30, 2001 as the
standard. Trends were determined using a
log-linear regression model of the rate data
assuming a Poisson distribution of deaths. A
trend was considered statistically significant
if the p-value of the slope of the regression
model was less than 0.05.

Table 1

Frequency of traffic-related pedestrian fatalities by data source,
Victoria 2006-2008

DATA SOURCE

2006

2007

2008

TOTAL

National Coroners
Information System
(NCIS)

50 (51 if all
open cases
included)

30 (34 if all
open cases
included)

40 (46 if all
open cases
included)

120 (131)

Transport Accident
Commission (TAC)

58

41

59

158

Australian Bureau of
Statistics (ABS-DURF)

58

N/A*

N/A*

N/A

Note: ABS-DURF 2007 and 2008 not yet released to VISU due to data and administrative issues at the
ABS end.
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3.2 Trend
ABS-DURF data were used to estimate rates
and trends as this is the most complete and
reliable dataset available to VISU for the 10year period 1997-2006. The release of the
Cause of Death Unit Record File for 2007
and 2008 has been delayed by the ABS due to
technical and administrative issues.

Figure 1

Trend in unintentional traffic-related pedestrian injury deaths,
frequency and rate, Victoria 1997-2006

Figure 1 Trend in unintentional traffic-related pedestrian injury deaths, frequency and rate, Victoria 1997-2006

According to the ABS-DURF, there were
669 traffic-related pedestrian deaths over the
decade 1997-2006, an average of 67 deaths
per year (range 48 to 89). As shown in Figure
1 both the frequency and rate of traffic-related
pedestrian deaths increased at the very start
of the decade then decreased to 2004 (except
for the sharp increase in 2001) before trending
upward thereafter.
Trend analysis (using Poisson regression
modelling) showed that:
• the frequency of traffic-related pedestrian
deaths decreased significantly over the
decade – the estimated annual decrease
in the number of deaths was 4.1% (95%
confidence interval -7.7% to -0.5%) and
the overall decrease was 34% (-55% to
-5%)
• the death rate also decreased significantly
– the estimated annual decrease in the
death rate was 5.3% (95% confidence
interval -9.1% to -1.7%) and the overall
reduction in the death rate was 42% (-61%
to -16%).
Over the decade male death rates were
consistently higher than those for females.
Death rates for males and females both fell
significantly, by 40% and 44% respectively.
There was a significant 41% fall in the adult
pedestrian death rate over the decade (95%
confidence interval -63% to -11%). The
54% decrease in the child pedestrian death
rate, though large, did not reach statistical
significance (95% confidence interval, -84%
to +14%).

3.3.1 Pedestrian
demographic characteristics
Gender and age
Table 2 shows the frequency and rate of
pedestrian fatalities by age groups and
gender. Victorian population data form the
denominator for rate calculations due to the
lack of a commonly accepted or adopted
measure of pedestrian exposure to risk.

Further analysis of data for persons aged 75
years and older showed that the number of
Overall, 57% of pedestrian fatalities were fatalities was highest in age group 80-84 years
male (n=68) and males were over-represented (n=18, 15% of all pedestrian deaths), followed
in pedestrian deaths in all 15-year age groups by age group 75-79 years (n=14, 12%) and
except in children aged 0-14 years
The age group 85+ (n=9, 8%). The fatality rate
pedestrian fatality rate was higher in males (0.9 was also highest in persons aged 80-84 years
per 100,000 males) than females (0.7/100,000 (5.6 per 100,000), followed by persons aged
85+ years (3.4 per 100,000) then persons aged
per 100,000 females).
75-79 years (3.3 per 100,000). The all-ages
pedestrian fatality rate was 0.8/100,000.
		
Table 2
Frequency and rate of pedestrian fatalities by age group and gender,
Victoria 2006-2008 (n=120)
AGE

3.3 Characteristics of trafficrelated pedestrian fatalities
The data used in these analyses were derived
from coroners’ findings, police reports and
toxicology reports available on the NCIS.

In both sexes the risk of fatal injury in
pedestrian crashes generally increased as age
increased, with a sharp increase in risk from
age 75 years. In total, 34% of all trafficrelated pedestrian fatalities were in age group
75 years and older. Over the study years,
persons in this age group comprised 6% of
the Victorian population which underscores
the over-representation of older people in
pedestrian fatalities.

GROUP
0-14

MALE

FEMALE

N (%)

Rate/100,000

ALL

N (%)

Rate/100,000

N (%)

Rate/100,000

1 ( 1.5)

0.07

5 ( 9.6)

0.35

6 ( 5.0)

0.20

15-29

10 (14.7)

0.59

7 (13.5)

0.44

17 (14.2)

0.52

30-44

14 (20.6)

0.82

5 ( 9.6)

0.29

19 (15.8)

0.55

45-59

11 (16.2)

0.73

9 (17.3)

0.58

20 (16.7)

0.65

60-74

10 (14.7)

1.10

7 (13.5)

0.73

17 (14.2)

0.91

75 +

22 (32.3)

5.29

19 (36.5)

3.17

41 (34.2)

4.04

68 (100.0)

0.88

52 (100.0)

0.66

120(100.0)

0.77

All ages

Source: National Coroners Information System (NCIS)
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Location (LGA) of residence and crash site
Pedestrian fatality data were compared by
Local Government Area (LGA) in which the
fatally injured pedestrian lived (Table 3) and
the LGA where the fatal crash occurred (Table
4).
Over the period 2006-8, residents of 43 of
the 79 Local Government Areas (LGAs) in
Victoria were killed in pedestrian crashes. The
top 12 LGAs for deaths, ranked separately on
frequency and rate, are shown in Table 4. Four
LGAs —Mildura, La Trobe, Maribyrnong and
Stonnington— had both a comparatively high
number and rate of deaths. The high ranking
of Mildura is due to 6 residents being killed
in a single pedestrian crash in 2006 so should
be regarded as a statistical aberration. Nine
of the 12 LGAs that were highly ranked on
the number of their residents killed were in
metropolitan Melbourne, whereas 10 of the 12
LGAs with the highest pedestrian fatality rates
were in rural Victoria.
Cross tabulation of crash location data with
place of residence data showed that most
pedestrians (72%, n=86) were killed in the
LGA in which they lived i.e. relatively close to
home. The 12 highest ranked LGAs for fatal
pedestrian crashes are listed in Table 4 along
with figures that show the number of crashes
that involved their own residents. None of
the fatal pedestrian crashes that occurred in
the City of Melbourne involved their own
residents.

Table 3

RANK

Top 12 Local Government Areas (LGAs) for pedestrian deaths
(among residents) ranked on the frequency and population rate of
pedestrian fatalities in their area, Victoria 2006-8
NUMBER OF RESIDENTS OF
LGA KILLED IN PEDESTRIAN
CRASHES

RESIDENTS’ PEDESTRIAN
FATALITY RATE

LGA
N
LGA
				
1
2
3
4
5
6
7
8
9
10
11
12

Casey
Mildura
La Trobe
Greater Dandenong
Monash
Greater Geelong
Maribyrnong
Stonnington
Glen Eira
Darebin
Moreland
Brimbank

7
6
6
6
6
6
5
5
4
4
4
4

RATE/100,000
RESIDENTS (N)

Mount Alexander
Mildura
Moorabool
Glenelg
Gannawarra
La Trobe
South Gippsland
Maribyrnong
Benalla
Wodonga
Horsham
Stonnington

5.6 (3)
3.9 (6)
3.7 (3)
3.2 (2)
2.9 (1)
2.7 (6)
2.5 (2)
2.4 (5)
2.4 (1)
1.9 (2)
1.7 (1)
1.7 (5)

Where LGAs had the same number of deaths they were ranked according to population size, with
the LGA with the lowest population given the highest ranking in the group and so forth
Source: National Coroners Information System (NCIS)
Note:

1

Table 4

Top 12 Local Government Areas (LGAs) for fatal pedestrian
crashes, Victoria 2006-8

LGA
		

NUMBER OF FATAL PEDESTRIAN CRASHES IN
LGA (NUMBER INVOLVING OWN RESIDENTS)

1

Monash

7(5)

2

Mildura

6(6)

3

La Trobe

6(6)

4

Greater Dandenong

6(5)

5

Greater Geelong

6(6)

6

Casey

6(4)

7

Maribyrnong

5(3)

8

Stonnington

5(3)

9

Yarra

4(3)

10

Glen Eira

4(2)

11

Kingston

4(2)

12

Melbourne2

4(0)

Notes:

Where LGAs had the same number of fatal crashes they were ranked according to population size,
with the LGA with the lowest population given the highest ranking in the group and so forth
2
City of Melbourne has a lower resident population than Kingston and Glen Eira but is ranked
12th because of the estimated 771,000 people who use the city each day.
Source: National Coroners Information System (NCIS)
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3.3.2 Time of occurrence of
crash

Figure 2

Season in which the pedestrian-related fatalities occurred by age
group, Victoria 2006-2008

Figure 3

Distribution of pedestrian deaths by day of week, Victoria 2006-2008

Figure 4

Distribution of pedestrian deaths by time of day, Victoria 2006-2008

Season of year
Fatal pedestrian crashes were fairly evenly
distributed across autumn (n=34, 28%), winter
(n=32, 27%) and summer (n=30, 25%), with
the lowest number occurring in spring (n=24,
20%). Figure 2 shows the seasonal pattern by
age group. Among persons aged 30-44 and 75
years and older, winter was the most common
season in which fatalities occurred whereas
autumn was more common in fatalities among
0-14 and 45-59 year olds. Among 15-29 year
olds, there was a high proportion of deaths in
summer but this was due to a multiple fatality.

Day of week
Figure 3 shows the distribution of pedestrian
fatalities by day of week. Twenty-three
percent of all pedestrian-related deaths
occurred on a Saturday (n=28), the peak day
for deaths, compared with 9% (n=11) on a
Sunday. There was a fairly even spread of
pedestrian fatalities across week days (1316%), except for Wednesday (10%).
Day of week by gender
The commonest day for fatal pedestrian
crashes involving males was Saturday (n=19,
28%) whereas it was Thursday for females (n=
13, 25%).

Time of day
The Geoscience Australia website was used to
determine whether the fatal crashes occurred
during daytime, night time, dawn or dusk
(Figure 4). Forty-nine percent (n=59) of fatal
pedestrian crashes occurred during daytime,
39% (n=47) occurred at night and 4% (n=5)
occurred at dawn or dusk. The time of day for
9 deaths (8%) was not recorded on the NCIS.
Time of day by age
More than two-thirds of children aged 0-14
(n=4, 67%) and adults aged 60 years and
older (n=40, 69%) were killed in daytime.
In contrast, persons aged between 15 and 44
were much more likely to be killed at night
than during the day (72% versus 17%). In the
15-19 age group, 90% (n=9) of male fatalities
occurred at night as did 71% (n=5) of female
fatalities. Persons aged 45-59 were equally
likely to be killed in daytime as night-time.
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3.3.3 Type of vehicle
involved in collision

Figure 5

Vehicles involved in fatal pedestrian crashes, Victoria 2006-2008

As shown in Figure 5, most pedestrian deaths
occurred in crashes with passenger cars (n=85,
71%), followed by light trucks, vans or utility
vehicles (n=15, 13%) and trucks (n=11, 9%).

3.3.4 Nature of crash
Pedestrian road manoeuvre and crash
circumstances
Information on the road manoeuvre being
performed by the pedestrian at the time of the
fatal crash is summarised in Table 5.

Crossing road
Fifty-six percent of all pedestrian fatalities
(n=67) occurred when the pedestrian was
crossing the road. These were mostly at
uncontrolled crossings either from the kerb/
median strip (n=44, 37% of all pedestrian
fatalities) or through parked or stationary
vehicles (n=7, 6%). Thirteen percent of all
fatal crashes (n=16) occurred on controlled
crossings.

Crossing road at uncontrolled crossings
Fifteen pedestrians were struck on the far
side of the road at uncontrolled crossings.
They mostly had traversed several lanes and
then misjudged the distance of an oncoming
vehicle and walked or ran into its path. Only
one was reported to be under the influence of
drugs or alcohol. All but two were aged 65
years or older (87%).
Of the 15 pedestrians involved in near-side
fatal collisions at uncontrolled crossings,
nine suffered fatal injuries when they stepped
out from the kerb or median strip in front of
vehicles. Another two occurred when the
pedestrian changed his or her mind, hesitated,
stopped or double backed into the path of a
vehicle. Three of the remaining four cases
happened when the pedestrian suddenly ran
onto the road, two of whom were children.
Only two of the near-side crash victims had
high BAC levels.
In total, eight of the fifteen pedestrians
(53%) involved in fatal near side collisions at
uncontrolled crossings were aged 70 years or
older. At least four of these older pedestrians
suffered from dementia and/or vision and
hearing problems and two others appeared
unaware of approaching vehicles.
There was no information on the side of the
road on which the pedestrian was hit for 12
cases that occurred at uncontrolled crossings.

Source: NCIS (2006-2008)

Three were rushing across the road, two to
catch public transport. Two pedestrians were
highly intoxicated and in a further case the
pedestrian and the vehicle driver had BAC
levels of 0.11 and 0.09, respectively. A variety
of factors contributed to the other deaths:
visibility issues (vegetation obscuring vision
of pedestrian and driver and bad weather); the
pedestrian was vision impaired; and pedestrian
misjudgement. Two other pedestrians were
hit during uncontrolled crossings when they
unexpectedly turned back into the path of
vehicles.
A further seven fatalities at uncontrolled
crossings happened when the pedestrian
emerged through parked or stationary vehicles
into the path of moving vehicles.

Crossing road at controlled crossings
Of the 16 fatalities (13% of all pedestrian
fatalities) that happened on controlled
crossings, seven occurred when the pedestrian
was crossing illegally against a red light and
one other when the pedestrian was using a
non-operational children’s crossing.
Of the six fatalities that occurred when the
pedestrian was crossing with the green light,
three people were killed by speeding vehicles
that were driven/ridden through the red light,
one by a vehicle turning right onto a highway
when the driver failed to see the pedestrian
on the crossing, and two when the driver was
distracted at the time of the crash.
Two other deaths occurred on controlled
crossings with no information given on the
light cycle and sparse information on the
circumstances.
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Pedestrian hit by reversing vehicles
Seven pedestrians (6% of fatalities), including
one person riding a mobility scooter, were
killed by reversing vehicles, five by vehicles
backing out of driveways and two by vehicles
backing on the roadway.

Pedestrian on footpath, kerb, traffic
island or verge hit by vehicle
Eleven pedestrians (9% of fatalities) were
killed by vehicles that left the road and crashed
into them either when they were walking
on a footpath or the verge of a roadway (not
on the road), standing on a kerb or traffic
island, or sitting on outdoor seating of a cafe.
Dangerous/erratic driving (due to speeding)
and driver error caused most of these crashes.

Pedestrian hit when lying, standing,
walking or stepping/jumping on road
Twenty-three deaths (19% of all pedestrian
fatalities) occurred when the victim was lying,
standing, walking on the road or jumped/
stepped unexpectedly onto the road.
Nine of the 10 pedestrians killed when
lying or standing on the road were highly
intoxicated, five by alcohol alone and four
by a combination of alcohol and other drugs.
Eleven pedestrians were walking on the road
when killed, most commonly on rural roads.
Seven of these were under the influence of
alcohol or a combination of alcohol and drugs
and in two further cases the driver was highly
intoxicated and lost control of the vehicle.
Other contributory factors mentioned in
reports on these crashes included mental
illness/impairment, wearing dark clothing
when walking on poorly lit roads, walking
with back to traffic and lack of care when
walking in a group (stepping out onto road).
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Person attending to broken down
vehicles
Three people (2.5% of fatalities) were killed
when attending to broken down vehicles on
the road either by being crushed or run over.

Mobility device users
Three fatalities involved persons using
mobility devices (2.5% of fatalities), two
when driving mobility scooters unsafely.

Pedestrian’s point of fatal impact with
vehicle
Frontal impact collisions were most common
(n=90, 75%). There were no further details
of point/s of impact in 82% of these cases,
but in 18% (n=16) it was reported that the
pedestrian impacted with the windscreen. In
11% of cases (n=13) the point of impact was
the wheel or undercarriage, and in 8% of cases
(n=10) the pedestrian was struck by the rear
end of the vehicle.

3.3.5 Crash environment
Type of road
Forty percent (n=48) of pedestrian fatalities
occurred on urban arterial roads, 26% (n=31)
on rural roads and 23% (n=27) on highways
or freeways.
Fifty-nine percent (n=16)
of pedestrian fatalities that occurred on
highways/freeways were on urban highways/
freeways.

Proximity to an intersection
Fifty-seven percent (n=68) of pedestrian
fatalities occurred mid-block (i.e. between
intersections), while 13% (n=16) occurred
at intersections and 6% (n=7) occurred
on driveways (outside the fence line of a
residence) or laneways.

Weather conditions
Weather conditions at the time of the crash
were inconsistently reported on the NCIS
with no information given for 65% (n=78) of
cases. In the one-third of fatalities (n=42) for
which information was available, 74% (n=31)
occurred in fine weather compared with 26%
(n=11) in rain, fog or other adverse conditions.

Light level
Fifty-nine pedestrian fatalities (49%) occurred
in daytime. There was no information on
lighting in 30 of the 61 fatalities (51%) that
occurred at night, dawn or dusk. Of the
remainder, 13 (11% of all fatalities) occurred
on roads where there was no street lighting,
13 (11%) occurred on roads with poor street
lighting and 5 (4%) occurred on roads with
good street lighting.

Table 5

Pedestrian road manoeuvre at the time of the crash

ROAD MANOEUVRE

N

1. Pedestrian crossing road 		
•

At uncontrolled crossing from kerb/median

–

pedestrian hit by vehicle on far side of road from kerb/median (15)

–

pedestrian hit by vehicle on near side of road from kerb/median (15)

–

pedestrian hit by vehicle, no information on side (12)

–

pedestrian hit by vehicle when unexpectedly turned back into path of vehicle (2)

•

At uncontrolled crossing through parked or stationary vehicles or after
alighting from vehicle

–

collision on near side of road after a person emerged from in front of or
behind vehicle at the kerb or on far side when person emerged into lane
of moving traffic from between stationary traffic (4)

–

after alighting from vehicle (2)

–

other (1)

•

At controlled crossing from kerb/median

–

ran/walked across road against red pedestrian light (7)

–

crossing with green pedestrian light when hit by vehicle (6)

–

other/no information on light cycle (3)

%

67		 55.8

44		

36.7

7		

5.8

16		

13.3

2. Pedestrian hit by reversing vehicle		

7		

•

Collision involving vehicle reversing out of driveway

5		

4.2

•

Collision involving vehicle reversing on road

2 		

1.7

3. Pedestrian on footpath/verge hit by vehicle when vehicle left road		

11		

•

Person on footpath or pedestrian island when vehicle left road and crashed
into person

5		

4.2

•

Person walking on verge of road (no footpath) when vehicle left road and
crashed into person

6		

5.0

4. Collision involving person walking, lying or standing on road or 		
jumping onto road when hit by vehicle

5.8

9.2

23		 19.2

•

Person walking on the road when hit by vehicle

11		

9.2

•

Person standing on road when hit by vehicle

5		

4.2

•

Person walking on road when hit by vehicle

5		

4.2

•

Person stepped/jumped onto road in front of vehicle

2		

1.7

5. Prior vehicle occupant or mechanic struck when attending 		
vehicle at roadside (or run over by vehicle being attended)

3		

2.5

6. Person using mobility device/walking aid struck by vehicle		

3		

2.5

6		

5.0

•

Person on mobility scooter driving unsafely (2)

•

other (1)

7. Other		
TOTAL
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3.3.6 Contributory factors:
top 5 in detail
This information was primarily drawn from
the Coroner’s Record of the Investigation into
the Death. Police reports were consulted in
a small number of cases where the Coroners’
Records lacked information. No contributory
factors were recorded in nine cases. Up to
three factors were recorded per case in the
other 111 cases. In total 152 contributory
factors were recorded (mean: 1.4; range 1-3
factors).
The contributory factors to pedestrian
fatalities were (in rank order): pedestrians’
unsafe road use behaviour or failure to
observe/misjudgements of traffic (implicated
in 51 pedestrian deaths); drivers’ unsafe or
dangerous behaviour (32 deaths); pedestrians’
use of alcohol and/or drugs (31 deaths); poor
visibility/poor conspicuity of pedestrians
(23 deaths); medical or health condition
of pedestrians (11 deaths); drivers’ use of
alcohol – BAC reading above 0.05gm/100ml
(5 deaths); driver distraction (4 deaths);
lack of awareness by driver and pedestrian
(3 deaths); lack of parental supervision of
child pedestrians (3 deaths); vehicle faults
(3 deaths: faulty handbrake, bald tyres, fuel
contamination); and drivers’ health or medical
condition (2 deaths).

Major factor 1 - Pedestrians’ unsafe
road use behaviour (implicated in 51
deaths)
The behaviour of pedestrians at the time
of the crash is analysed in detail in 3.3.4.
Unsafe pedestrian behaviours mainly involved
misjudgements of speed and/or distance of
oncoming vehicles and failure to look or
observe on-coming vehicles when crossing
the road. Reckless road crossing behaviours
included crossing either between stationary
or parked vehicles without keeping a proper
lookout and running across the road including
arterial roads and multi-lane highways.

Major factor 2 - Drivers’ unsafe or
dangerous behaviour including driver
distraction and lack of awareness
(implicated in 32 deaths)
Driving at excess speed (above speed limit or
too fast for safe performance of driving task)
was the major driver-related contributory
factor to pedestrian deaths (implicated in
11 deaths), followed by lack of general
awareness/failure to keep proper lookout
especially when reversing (9 deaths); driver
distraction e.g., eating, operating vehicle radio
controls, texting (6 deaths); and failure to obey
traffic signals (4 deaths). Driving operational
errors caused three crashes and loss of control
of vehicle (no other details) another two.
Unlicensed driving only contributed to one
death.
Drivers’ use of alcohol
In addition, drivers’ use of alcohol was a factor
in 5 deaths; 4 of the 5 drivers having a BAC of
0.05gm/100ml and higher.

Major factor 3 - Pedestrians’ alcohol
and other drug misuse (implicated in
31 deaths)
Alcohol
Toxicology findings were available for 99 of
the 120 pedestrian fatalities. Twenty-seven
pedestrians (27% of fatal cases with toxicology
findings) had BAC readings of 0.05 gm/100ml
or greater. Most of these pedestrians (74%,
n=20) had readings of 0.15 gm/100ml and
above.

Figure 6

Figure 6 shows BAC level by gender.
Overall, 22 males (37% of the 60 males with
toxicology reports) had a BAC level of 0.05
gm/100ml or greater, 73% (n=16) of whom
had a BAC of 0.15 gm/100ml or greater. By
contrast, only 13% (n=5) of the 39 females
with toxicology reports available had a BAC
level of 0.05gm/100ml and above, but four of
these cases (80%) had BAC readings of 0.15
gm/100ml and above.
Of the 27 pedestrian fatalities with BAC
readings of 0.05 gm/100ml or greater, 41%
(n=11) were aged 30-44 years, 30% (n=8)
were aged 15-29, 19% (n=5) were aged 4559, 7% (n=2) were aged 75 years and older
and 4% (n=1) was aged 60-74 years. Usage
rate at 0.05gm/100mg and above was lowest in
the oldest age group with alcohol use detected
at this level in only two of the 41 deceased
pedestrians aged 75 years or older (5%).
Of the 20 cases with a BAC reading of 0.15
gm/100ml or greater, 50% (n=10) were aged
30-44 years, 30% (n=6) were aged 15-29,
15% (n=3) were aged 45-59 and 5% (n=1)
was aged 60-74 years. The coroners’ reports
provided information on where 12 of these
highly intoxicated pedestrians had been
drinking prior to the crash. Five were killed
after drinking at pubs and/or clubs, four at
celebrations (weddings and parties) in public
halls/reception places and three after social
drinking in other settings.

Blood Alcohol Concentration (BAC) among pedestrian fatalities,
Victoria 2006-2008

A small number of deaths (7) were due to
illegal road crossing when the pedestrian
crossed against the red pedestrian signal or
disobeyed traffic signals at an intersection.
In a few cases pedestrians ignored controlled
crossings nearby and made uncontrolled
crossings.
Pedestrians hit when lying, standing or
walking on the road were mostly under the
influence of alcohol and/or other drugs or, in
two cases, suffering from a mental illness/
impairment.
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Other drugs
‘Other’ drugs (licit and illicit) were detected in
14% (n=14) of the 99 fatalities with toxicology
reports available, however in one case a single
licit drug was detected at a level consistent
with therapeutic use so was omitted from the
analysis. In the 13 remaining cases, ‘other’
drugs were taken in combination or with
alcohol. Cannabis was present in 5% (n=5)
of deceased pedestrians; all these pedestrians
had BAC readings of 0.05 gm/100ml or above.
Other illicit drugs such as methamphetamine
(speed), methylenedioxymethamphetamine
(ecstasy) and methylenedioxyamphetamine
(MDA) were present in 3% (n=3) of deceased
pedestrians; BAC readings in these pedestrians
were all 0.05 gm/100ml and above. Licit
drugs (including caffeine, sertraline and
diltiazem) used alone or in combination above
the therapeutic range were present in 6%
(n=6) of deceased pedestrians.

Major factor 4 - Poor visibility and/or
conspicuity of pedestrian (implicated
in 23 deaths)
The factors found to have adversely affected
the visibility of pedestrians to drivers, often
operating in tandem, were: lack of natural light
(9 deaths), inclement weather - rain or fog (10
deaths), no or dim street lighting (7 deaths)
and obstructions to the sightline between
driver and pedestrian, for example trees and
shrubs (2 deaths). In 10 of these cases, the
dark clothing being worn by the pedestrian
was cited as a secondary contributory factor.
In one further death the driver was dazzled by
headlights from an oncoming vehicle.

Major factor 5 - Medical or health
condition of pedestrian (implicated
in 11 deaths)
The medical and health conditions suffered
by pedestrians that contributed to their
involvement in fatal pedestrian crashes
included: hearing and/or sight impairments,
mental illness/condition, restricted mobility,
hypertension and a ‘medical complaint’, not
further specified. Given that around one-third
of fatally injured pedestrians were aged 75
years and older it is likely that medical or
health conditions are under-reported.

3.3.7 Overall responsibility
for crash
Analysis of coroners’ findings, and when a
formal finding of responsibility was not made,
information in the coroners’ investigation
report, indicated that the pedestrian was
primarily responsible for the fatal crash in
44% of cases, the driver in 25%, both driver

Figure 7

Body region injured: traffic-related pedestrian fatalities,
Victoria 2006-2008

Source: NCIS (2006-2008)

and pedestrian were held equally responsible
in one case (0.8%) and another, involving a
crane under repair on a roadway, was due to
safety systems failure (0.8%). There was no
finding with regard to primary responsibility
in 32% of cases as causes were either
multifactorial or, less commonly, there was a
lack of information. In two cases the coroners
report was incomplete, but information in
the attached police report indicated that the
pedestrian bore primary responsibility in one
case and the driver in the other.

3.3.8 Nature of injuries to
pedestrians
Sixty percent (n=72) of pedestrian deaths
resulted from multiple injuries, 27% (n=32)
were due to severe head injury, and 3% (n=4)
to severe head and chest injury. Three percent
(n=3) of pedestrians died from the secondary
effects of their injuries. (Figure 7).

3.3.9 Place of occurrence of
death
Over half of pedestrian deaths (n=64, 53%)
occurred in hospital, 41% (n=49) occurred
before hospitalisation (i.e. at the scene of
the crash), and 3% (n=4) occurred during
assistance by medical/ambulance officers or in
transit to hospital.

4. Discussion
An extensive discussion of the pattern of
pedestrian injury, risk and protective factors
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and evidenced-based pedestrian injury
countermeasures was included in the last
issue of Hazard. The discussion covered both
fatalities and hospital-treated injury so only a
few additional points will be made here.
Similar to the pattern for pedestrian
hospitalisations, the number and rate
of pedestrian fatalities have declined
significantly since the late 1990s, with much
of the decrease occurring between 2002 and
2004, attributed to the reduction in default
speed limit in 2001 and the strengthened
approach to speed enforcement from early
2002. As for hospitalisations, the benefits of
these interventions have been absorbed and
an increase, then levelling off, of fatalities is
evident in 2005 and 2006.
As reported in the previous Hazard, trafficrelated
pedestrian
hospitalisations
in
2006-8 peaked in young people aged
15-29 years, although the hospital admissions
rate was highest in persons aged 75 years
and older followed by persons aged 15-29.
By comparison, the current study shows
that over the same 3-year period more than
one-third of pedestrian fatalities occurred
in persons aged 75 years and older with the
remaining two-thirds (less six child deaths)
fairly evenly spread across adult age groups
to age 74 years. Fatality rates increased with
age, sharply climbing from age 75 years. The
difference in age pattern between hospital
admissions and deaths is most likely due to the
greater physical vulnerability of older people
(including underlying health conditions) that
renders them more likely to die of comparable
injury than their younger counterparts (Martin
et al., 2008).
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In the previous issue of Hazard we reported
that alcohol use was a contributory factor to
12% of pedestrian hospitalisations in Victoria
that occurred in 2006-8. We also noted that
a recent Australian research study indicates
that this figure is a gross underestimate due
to poor recording at the hospital level of
known alcohol involvement in transport injury
hospitalisations (McKenzie et al., 2010). In
the current study, toxicology reports were
available for 83% of pedestrian fatalities
recorded on the NCIS and alcohol use was
detected in around one-third of pedestrians
with toxicology reports. Twenty-seven percent
of deceased pedestrians for whom information
on alcohol involvement was available had
blood alcohol readings of 0.05gm/100ml or
greater, three-quarters of whom were highly
intoxicated with readings of 0.15gm/100ml
and above.
We found that alcohol involvement was low
in females and those aged 75 years and older.
Twenty of the 27 deceased pedestrian with
BAC readings at or above 0.05 were in age
group 15-44 years (18 males and two females)
and 16 of the 20 who were highly intoxicated
(BAC 0.15 and above) were also in this age
group (14 males and 2 females). The high
involvement of alcohol in male pedestrian
deaths was previously reported in an earlier
coronial study covering pedestrian deaths that
occurred in Australia over the period 19982002 (ASTB, 2003).
The current study indicates that priority
populations for prevention are older adults and
heavy/binge drinkers especially young males.
Readers are referred to the last issue of Hazard
on hospital-treated pedestrian injury for an
extensive discussion of the risk and protective
factors for pedestrian injury and evidencebased prevention measures (http://monash.
edu.au/muarc/VISU/hazard/Haz71.pdf). This
information is summarised in a table appended
to this report - see Table A in Appendix 1. A
list of the recommended pedestrian safety
countermeasures relevant to the safety issues
identified by our analysis of Victorian deaths
and hospital-treated injury data can be found
in Table B, Appendix 2.
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BOX 1 Database and case selection
The National Coronial Information System (NCIS)
The main source of death data is the NCIS. The NCIS is a national internet based data storage and retrieval system for
Australian coronial cases. Details of the data collection system and data fields are available on the NCIS website.
www.vifp.monash.edu.au/ncis/. The NCIS was accessed by Angela Clapperton (VISU researcher and co-author of the
report) who has a user licence.
Case selection
For the main analyses, cases were selected from the NCIS. Only ‘closed’ traffic-related pedestrian fatalities were selected,
11 additional traffic-related fatalities were found but excluded as coronial investigations were still open. Cases were
selected using the following variables:
1.
2.
3.
4.
5.

Case type on completion = death due to external causes
Intent type on completion = unintentional
Case jurisdiction = Victoria
Mechanism of injury = blunt force > transport injury event > pedestrian
Case year = 2006-2008

After initial selection, cases were further examined then excluded if the cause of death was recorded as due to:
•
suicide;
•
a medical condition; or
•
a collision with a railway vehicle that occurred off-road
OR
•
if the on-road death of a user of a pedestrian conveyance (mobility scooter, wheelchair, skateboard, inline skates, toy
scooter etc.) was due to a fall or other cause unrelated to a collision with a motor vehicle or other form of on-road
transport.
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Appendix 1
Table A

Common pedestrian safety measures: aim of measure and effectiveness

Area

Aim of measure

Effectiveness

Managing

Reducing

Facilitating

Enhancing

Increasing

Special

Safe

Low /

High cost

Vehicle

pedestrian

pedestrians

visibility

environment’s

road

behaviours

moderate

– High /

speeds

exposure

movements

readability

users

cost – High /

moderate

moderate

effectiveness

Measure

effectiveness

Sidewalks and
walkways

3

3
3

Curb ramps
Marked crosswalks
and enhancement

3

3

Transit stop
treatment

3

3

Roadway lighting
improvements

3
3

3

Pedestrian barriers
and fencing

3

Pedestrian
overpass/underpass

3

3

3
3

3
3

Street
furniture/walking
environment

3
3

3
3

3

3
3

3

Bicycle lane

3

3

Lane reduction

3

3

Driveway
improvements

3

Roadway narrowing

Engineering

3

3

Raised medians

3
3

One-way/two-way
street conversions

3

Curb radius
reduction

3

Improved left-turn
slip-lane design

3

Roundabouts

3

3

3

3

3
3

3

3
3

Modified
T-intersections

3

Intersection median
barriers

3

3

3

3

3

Curb extension
Chokers

3

Chicanes
Mini-circles
Speed humps
Speed tables

3

3
3

Crossing islands

3

3

3
3

3
3

3
3

3
3
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Appendix 1 (cont...)
Table A

Common pedestrian safety measures: aim of measure and effectiveness

Area

Aim of measure

Effectiveness

Managing

Reducing

Facilitating

Enhancing

Increasing

Special

Safe

Low /

High cost

Vehicle

pedestrian

pedestrians

visibility

environment’s

road

behaviours

moderate

– High /

speeds

exposure

movements

readability

users

cost – High /

moderate

moderate

effectiveness

Engineering

Measure

effectiveness

Raised intersections

3

3

Raised pedestrian
crossings

3

Gateways

3

3

3

Landscaping

3

3

3

Specific pavement
treatment

3

Serpentine design

3

Woonert

3

3

3

3
3

3

3

3

Diverters

3

3

Full street closure

3

3

Partial street closure

3

3

Pedestrian
streets/malls

3

3

Traffic signals

3

3

3

Pedestrian signals

3

3

3

Pedestrian signal
timing

3

3

3

Traffic signal
enhancements

3

3

3

Left-turn-on-red
restrictions

3

3

Advanced stop lines

3

3

School zone
improvement

3
3

3

Neighbourhood
identity
Speed-monitoring
trailer

Education

3

3

Signing

Enforce
ment

3

3

3

3
3

3

3

3

On-street parking
enhancements

3

3

Friendly vehicle
fronts

3

3

Pedestrian
education

3

3

Driver education

3

3

Special group
education

3

3

Enforcement

3

3
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Appendix 2
Table B

Recommended pedestrian safety countermeasures

Pedestrian safety issues

Recommended pedestrian safety countermeasures

POPULATION GROUPS

•
•
•
•
•
•

Elderly pedestrians

Refuge islands to make crossing task easy for the elderly
More elderly-friendly footpaths and crossings
Changing behaviour of younger drivers toward the elderly
Traffic safety education
Providing more pedestrian crossings
Longer green light cycles

Adolescents and young adults (15-29)

• Traffic calming measures in residential areas
• Traffic safety education
(see below for alcohol/drug users)

Heavy or binge users of alcohol and/
or drugs

• Traffic restraints such as street closures in high-alcohol-consumption
areas during high-alcohol hours
• Side-walk barriers to deter pedestrians from jay-walking or exiting
pubs/clubs directly onto road
• All-red signal design for intersections located near to licensed alcohol
dealers
• More alcohol sobriety checks and testing
• Installing more alcohol-testing devices in premises alcohol is served
• Improved provision of night-time public transport or taxi services
especially in rural areas

Persons born in non-English speaking
countries, tourists and visitors

• Provide educational material (leaflets and posters) in English and main
languages of visitors at entry points to Victoria such as airports,
visitor information centres at state borders, main train stations and
tourist accommodation
• Provide education and training in road crossing behaviour for new
arrivals (students and migrants)
• Improve signings and markings to increase the readability of the
environment

Students and children

•
•
•
•
•

Traffic calming measures in residential areas and around schools
School crossing patrol
Close supervision of children in vicinity of roads
Traffic safety education and training
30 km/hr speed zones in high pedestrian areas

•
•
•
•
•

Relocate bus/tram stops where warranted
Improve/add night time lighting
Install overpass or underpass
Install medians or pedestrian crossing islands
Provide curb extensions at intersections or midblock to improve direct
line of sight between vehicle and pedestrian
Apply traffic calming measures
Provide staggered crosswalk through the median
Install midblock traffic signal with pedestrian signals, if warranted
Adjust school district boundaries
Use speed-monitoring trailer
Enforce speed limits, pedestrian ordinances
Reduce road width
Narrow travel lanes

CRASH TYPE

‘Crossing the road’ crashes

VICTORIAN INJURY SURVEILLANCE UNIT
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•
•
•
•
•
•
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Appendix 2 (cont...)
Table B

Recommended pedestrian safety countermeasures

Pedestrian safety issues

Recommended pedestrian safety countermeasures

Speeding and high-impact speed
crashes

•
•
•
•
•
•

Modern roundabouts
Speed-limiters in vehicles
Anti-skid road surfaces and anti–skid technologies for vehicles
Equipping vehicles with intelligent pedestrian-detectors
30 km/hr speed zones in high pedestrian areas
Police enforcement and speed cameras

Visibility and conpiscuity–related
crashes

•
•
•
•
•
•

Signing and pedestrian marking
Pedestrian zones and streets
Providing good street lighting
Special lighting at pedestrian crossings and intersections
Removing visual obstacles
Pedestrian wearing conspicuous clothing (retroreflective jackets
bands)

•
•
•
•

Relocate bus stop to far side of crossing area
Improve roadway lighting
Provide midblock or intersection curb extensions
Install traffic calming devices such as speed tables or raised
pedestrian crossings on local and neighborhood streets
Provide raised crosswalks to improve pedestrian visibility
Install traffic signals if warranted, including pedestrian signals
Install flashers or advance warning signs
Recess stop lines
Install barriers or signs to prohibit crossings and direct pedestrians to
safer crossing locations nearby
Enforce crosswalk laws

‘Trapped pedestrians’ crashes

•
•
•
•
•
•
•
•
•
•
•
•

‘Emerging from between cars’ or
‘dart-out’ crashes

•
•
•
•
•
•
•

‘Hit while walking on the road’ crashes

VICTORIAN INJURY SURVEILLANCE UNIT

•
•
•
•
•

Provide good nighttime lighting
Add on-street bike lanes
Narrow travel lanes
Provide curb extensions
Install spot street narrowing at high midblock-crossing locations
Implement traffic-calming measures such as chicanes, speed humps,
or speed tables
Provide raised pedestrian crossings
Design gateway to alert motorists that they are entering neighborhood
with high level of pedestrian activity
Convert street to driveway link/serpentine, woonerf, or a pedestrian
street
Install street diverters or full/partial street closures at selected
intersections
Provide adult crossing guard (in school zone)
Remove or restrict on-street parking
Educate children about safe crossing behavior and adults about
speeding
Provide walkable sidewalks
Provide safer routes to schools
Provide better street lighting
Use barriers to keep pedestrians off the road
Improve public transport and taxi services at night especially in rural
areas
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Appendix 2 (cont...)
Table B

Recommended pedestrian safety countermeasures

Pedestrian safety issues

Recommended pedestrian safety countermeasures

‘Hit on driveway’ crashes

•
•
•
•
•
•
•
•

Provide sidewalk or walkway
Maintain level sidewalks across driveways or alleys
Provide clear walking path across driveway
Remove unneeded driveways and alleys
Remove sight obstructions (e.g., trim hedges or lower fencing)
Narrow driveways and reduce turning radii
Add adequate planting strip or sidewalk separation
Provide advance warning signs for drivers

•
•
•
•
•
•

Provide clearly delineated walkways for pedestrians in parking Lots
Relocate pedestrian walkways
Improve night time lighting
Remove unneeded driveways and alleys
Remove landscaping or other sight obstruction near driveways
Provide curb extensions or raised pedestrian crossings to improve the
visibility of pedestrians to backing motorists
Eliminate, modify, or relocate parking if feasible
Enhance pedestrian education
Enhance driver education
Provide auditory backing alert on vehicle.

‘Reversing car’ crashes

•
•
•
•

‘Playing or working on the road’
crashes

• Provide accessible sidewalks or walkways on both sides of street
• Improve street lighting
• Introduce traffic-calming measures (e.g., street narrowing, speed
humps)
• Convert streets to a woonerf or use signs to identify neighborhood as
area with high levels of pedestrian activity
• Consider street closures (full or partial) or use diverters
• Implement pedestrian and motorist education programs
• Provide community park/playground
• Improve lighting around workers and wearing of retroreflective
garments by workers
• Improve traffic control measures (e.g., signs, markings, cones,
barricades, and flashers) warning motorists of workers’ presence
• Increase worker safety training
• Increase police enforcement of speed limits in work zones
• Provide better physical separation/protection of worksite from motor
vehicles

‘Hit while boarding/alighting’ crashes

• Improve road lighting
• Restrict on-street parking near bus/tram stops

Heavy (bus, truck, tram etc.) and
semi-heavy (light trucks and 4WD
vehicles) vehicle-related crashes

• Pedestrian-friendly vehicle front design (applicable to all vehicle fleet),
e.g. removing roo-bars from the front of heavy and semi-heavy
vehicles transiting in cities
• Heavy vehicle ban in high-pedestrian zones

Motorcycles and bicycle–related
crashes

• Bike lanes
• Improved signage and centre line marking on shared pathways
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