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Trends in road crash fatality rates: Australia 1970-1990

SUMMARY

This report describes and analyses temporal changes between 1970 and 1990 in road
fatality patterns in Australia. Annual time trends are examined by road user type,
State/Territory, gender, age, time of week and month. Fatality rates were expressed
as deaths per person, deaths per registered vehicle and deaths per kilometre of
travel.

Ihe data

The following data were provided by State and Territory authorities: date and time of
the crash, State or Territory where the crash occurred, and the gender, age and road
user type of the person. In some cases, complete data for the whole period 1970 to
1990 were not available. The available data were collated, assessed for face validity
and internal consistency and checked against published data.

In addition, the following data were obtained from the Australian Bureau of

Statistics:
. number of persons, classified by State/Territory, gender, age group and year
. number of registered vehicles, classified by State/Territory, vehicle type

(motor cycles, other vehicles) and year

* total amount of vehicle travel, classified by State/Territory, wehicle type
{motor cycle, other wvehicles) and survey year.

Analyses were not always possible for the two Territories because of data
unavajlability and their small populations.

e angluyais a=Ersach

Annual fatality rates have been plotted on a legarithmic scale. This enables fatality

"rates differing by up to several orders of magnitude to be plotted on the same graph.
This also means that a constant percentage change over time results in a straight line
on the graph. Aany departures from a constant percentage change, either in the short
term (which frequently occurs) or in the long term can easily be seen in these
figures. Wherever reasonable, this report summarises temporal change in rates as an
average annual percentage change.

Chapters 2 to 7 analyse trends in fatality rates between 1970 and 1990 for all rcad
users (Chapter 2}, drivers {(Chapter 3), passengers {Chapter 4), pedestrians (Chapter
5), motor cyclists (Chapter 6) and bicyclists (Chapter 7}, Each of these chapters
consists of a summary and three sections:

) trends betwesen 1970 and 1990, kv type of rate {(population, vehicle or distance)
and by State/Territory

. trends in population fatality rate, by each of gender, age group, time of week
and meonth

. average ahnual percentage changes for pairs of factors

Chapter & summarises the trends for the different road user types analysed
individually in Chapters 2 to 7.
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Overall

The average annual % decrease in fatality rate per 100,000 perscns for all fatalities
was 3.3% between 1970 and 1990.

Of the five road user categeries, passengers and pedestrians had the greatest average
annual percentage decreases {3.9% and 4.0%, respectively). The average annual
percentage decrease in the fatality rate for drivers was just below the average
{3.0%), while that for bicyclists was much lower (1.0%).

Unlike the other four road user types, the trend in the population fatality rate for
motor cyclists could not be adegquately described by an average annual % decrease.
gggg was because there was an irregular pattern of motor cycle use between 1970 and

Fatality rates can alsc be expressed as deaths per registered wehicle or as deaths per
kilometre of travel. Since both these denominator measures have grown more rapidly
than the number of persons between 1970 and 1990, the average annual percentage
decreases in fatality rates per vehicle or per kilometre of travel are even greater
than for fatalities per person:

Motox
Denceinator All Dzivers Passengers Pedestzians cyclists Bicycliate
Persons 3.3 3.0 3.9 4.0 - 1.0
Vehicles 4,8 4.9 6.0 6.3 4.2 3.4
Travel 4.9 5.1 6.1 6.4 - -
ender

Overall, the average annual percentage decrease in fatalities per person was greater
for males than for females and this was true for each mode:

Gendar All Drivers Passangers Pedestrians Bicyeclists
Males 3.6 3.8 4.2 4.2 1.1
Females 2.6 +0.5 3.6 3.8 0.8

{All percentage changes are decreases, except those marked '+'.)

The only large difference was for drivers. Male drivers had an average annual
decrease of 3.8% in their fatality rate, while females an increase of 0.5%. Thus,
male drivers had a decrease similar in magnitude to passengers and pedestrians. The
difference between males and females was much smaller for passengers, bicyclists and
pedestrians. It was statistically significant for only passengers.

Age

The decrease in fatality rate per person for drivers between 1970 and 1990 was about
3.0% annually for all age groups.

For young adults (aged 17 to 29 years}, the decrease in fatality rates was similar for
passengers and drivers, but for older adults, the decrease was greater (about 4.5%
annually) for passengers. For children, the average percentage decrease was 3.7%
annually.

The percentage decrease for pedestrians was similar to that for passengers for
children and older adults. However, for young adults, there was an increase in
fatality rates.

This increase in fatality rates for young adults was also seen for bicyclist
fatalities. Bicyclist fatality rates for school children (5 to 16 years) decreased by
about 2% annually.

Annual percentage decreases in the fatality rate per person for three age groups are:

Age group All ) Drivera RPassengers Pedestrians Bicyclists
5-186 3.2 - 3.7 3.4 2.2
17-2% 2.6 3.2 3.1 +1.3 +1.4
30-68 3.9 3.0 4.5 5.2 0.3

{All percentage changes are decreases, e&xcept those marked '+'.)

Trends in road crash fatality rates in Australia 1970-1550 6.



state

There were differences between States in the average annual percentage decrease in
fatality rate per person for different modes of travel:

Btate All Drivers Fassengers Pedastrians Bicyclists
New South Wales 2.8 2.7 3.4 3.8 0.7
South Australia 3.3 3.6 4.0 3.4 1.2
victoria 3.5 2.5 4.5 4.5 0.3
Tasmania 4.0 2.2 4.2 2.9 5.4
Cueensliand 4.7 4.5 4.7 5.0 1.7
Western Australia 4.8 5.2 3.4 6.3 2.7
Australia 3.3 3.0 3.9 4.0 1.0

The pattern was similar for annual percentage changes in fatality rates per vehicle
and after taking account of the different gender and age distributions in each State.

Lime of week
The average annual percentage decrease in fatality rate varied with time of week. The
(.pattern of decreases was similar for each mode of travel:

Time of week All Drivers Passengers Pedestriacse Bicyclists
Wesk Jday
Day 1.1 0.6 1.8 1.5 +1.2
Evening 4.0 3.6 4.4 5.4 2.2
Night 2.2 2.4 2.0 2.2 -
Weakend
Day 2.4 2.2 3.0 3.0 1.7
Evening 5.7 5.5 6.2 6.7 5.4
Night 3.3 3.5 4.4 0.3 -

{Al]l percentage changes are decreases, except those marked '+'.)

The largest average annual percentage decreases were mostly for evenings (4pm to
midnight), particularly during the weekend., There were lesser decreases during the
night (midnight to 6am), and the least decreases during the day (6am to 4pm}.

Menth

Although the average annual percentage change in fatality rate varied statistically
gignificantly with month for all fatalities, it did not do so for drivers, passengers
and pedestrians separately. There was no obvious seasonal pattern. August had a
particularly high average annual percentage decrease for drivers, passengers and
pedestrians, and April had a particularly high decrease for bicyclists.

Related reports

A companion report (CR114) compares the average annual percentage decrease in
Australian road fatalities with those in other countries. Report CR115 summaries both
reports.

Trends in road crash fatality rates in Australia 1970-15%0 7.



1. Introduction

1.1 Background

This report describes and analyses temporal changes between 1970 and 1990 in road fatality
patterns in Australia. Annual time trends are examined by road user type, jurisdiction,
gender, age or shorter time scale {(month, day of week and time of day).

1.2 Australian data sources

Numerator data

Road crash data are collected by States and Territory authorities. Details of road crashes
were sought for the period 1970 to 1990, although not all States and Territcries could supply
data for the whcle pericd. For each fatality in Australia between 1970 and 1830, the
requested data were date and time of the crash, State or Territory where the crash occurred,
and the gender, age and road user type of the person. These data were collated, assessed for
face validity and internal consistency and checked against published data.

For each jurisdiction, the vears for which this level of detail had been recorded were:

'. New South Wales 170 - 1930
Victoria 1970 - 1990; drivers, motor cyclists and cyclists
missing in 1970, 1871 & 19873
Queensland 1975 - 1990
South Australia 1970 - 1989; missing 1977, 1987 & 1988
Western Australia 1976 - 1990
Tasmania 1970 ~ 1990; time of week missing in 1970 - 197%
Northern Territory 1979 - 1990
Australian Capital Territory 1985 - 1989

Because only five vears of data were available for the ACT, trends over the period 1970 to
19980 could not be assessed. This was alsc not always possible for the Northern Territory,
partly because data for the first nine years were unavailable, and partly because the low
population base results in relatively few rcad fatalities.

Denominator data

Population data, classified by State/Territory, gender, age group and year, was obtained from
the Australian Bureau of Statistics. The number of registered vehicles, classified by
State/Territory, vehicle type (motor cycles, other vehicles) and year, were algo obtained from
the Australian Bureau of Statistics.

Annuval estimates of the total amcunt of wvehicle travel were linearly interpolated from data
collected by the Australian Bureau of Statistics in its survey of motor vehicle usage. These
data were classified by State/Territory, vehicle type (motor cycle, other vehicles) and survey
year (1871 (preliminary data), 1976, 19879, 1982, 1985 and 1988 (preliminary datal). While it
is possible that the data from the 1971 survey may be less relisble than those from the later
yvears, the estimates of fatality rates using this denominator appeared to be consistent with
the pattern observed for later vears.

1.3 Statistical methods

Data conformation

The numbers of fatalities were tabulated for each road user type, classified by jurisdiction,
vear, gender, age group and month. The age groups were chosen to reflect important age groups
for road safety policy purposes, and so were not necessarily the same for all road user types.
For example, there were less age groups for motor cyclists and bicyclists than for the other
modes .

Trends in road crash fatality rates in Australia 1970-1990: Introduction 9.



Another set of tables was also produced, substituting time of week for month. Time of week
reflected dgy of the week (classified as weekday or weekend) and five time periods during the
dayé The five times of the day were chosen because they correspond to different patterns of
roa uge;

midnight to & am o000-0600 night

6am to l0am 0600-1000 morning

10am to 4pm 1000-1600 day

dpm to 8pm 1600-2000 early evening
Bpm to midnight 2000-2400 Jate evening

{The 24 hour clock is used to annotate the figures, while the terms used in the text are
easier to read than the exact time periods.) The weekend pericd begins on Friday late evening
and ends on Sunday early evening, while the weekday period begins on Sunday late evening and
ends on Friday early evening.

Similar tabulations of the number of people in the Australian population, the number of
registered vehicle and the total distance travelled were also formed. These tabulations give
tat-risk' information, and enable fatality rates to be calculated from the numbers of
fatalities.

Annual fatality rates have been plotted in the figures at the beginning of the chapters for
each rcad user type. The fatality rates are plotted on a logarithmic scale because these
rates may differ by up to several orders of magnitude between different groups. Another
advantage ¢f the logarithmic sc¢ale is that constant percentage changes result in straight
lines when plotted using this scale.

Polgson regression models

Tables of the number of fatalities can be analysed using Poisson regression models. For these
models, the number of fatalities is assumed to have a Poisson distribution. This is a
standard assumption for data that are counts of statistically independent events, For any
given cell of the table, the mean of the Poisson distribution can be expressed as the number
at risk multiplied by the fatality rate.

The fatality rate may differ between cells, that is (for example) with factors such as gender,
age group, year, time of week and road user type. In Poisson regression, the fatality rate ie
typically modelled as consisting of several multiplicative parameters, each depending on one
or more of these factors. Such models are described as log-linear models, because the
logarithm of the fatality rate can be expressed as a linear model, that is, as the sum of one
Or more regression terms.

As with other statistical models, Poisson regression models also allow:

assessment of how much different variables are related to fatality rates
assessment of the separate associations of each factor with the fatality rate
assessment of interactions between factors

calculation of confidence intervals for the regression parameters

It is also possible to take account of extra-Poisson variation, by assuming that the variation
in the number of fatalities is proportional to Poisson variation.

Average annual percentage change as & summary of the trend over time

The primary aim of this report is to describe trends in road fatality rates between 1970 and
1990. The simplest trend is where the percentage change in the fatality rate is the same for
each year between 1%70 and 1990. This relationship corresponds to a linear regression term
for vear in a log-linear model, and to a straight line when the logarithm of the fatality rate
is plotted against the year. Most figures showing the logarithm of the fatality rate with
yvear include a straight line corresponding to a constant annual percentage change in the
fatality rate. Any departures from this trend, either in the short term (which fregquently
occurs) and in the long term can easily be seen in these figures.
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A constant annual percentage change can be characterised by a single number, which provides a
succinct summary. For each road user type, the later figures and tables display this summary
gtatistic for pairs of explanatory variables. Because almost all trends are for a deceasing
fatality rate, these tables show the average annual percentage decrease as an unsigned number.
In the few instances where the trend is for an increasing rate of fatalities, the change is
shown with an explicit '+' sign.

The Poisson regression models were fitted using GLIM 3.77 (NAG, 19%87). There were several
technical difficulties. The data tables are extremely large, and could not be directly
analysed without further summary.

A first approach is to summarise the tables over all dimensions but year and one other. The
resulting fatality rates can be plotted (as described above), and the average annual
percentage change calculated for each level of the other variable. This is the approach
adopted for the univariate analyses in the first two sections of each road user chapter. This
approach ignores any interaction or confounding between the variables, and so could overstate
or miss factors associated with trends in fatality rates.

A second strategy is to summarise the data for the year dimension only, by calculating the
average percentage change. These average annual percentage changes, weighted inversely by
their standard errors, were then analysed using ordinary regression. The third section of
each road user chapter follows this approach. This section shows how the average percentage
change in road fatality rates varies with pairs of explanatory wvariables.

‘.’I‘o ensure consistency between the sections within each chapter and that the most appropriate
estimates and test statistics are reported, estimates and test statistics quoted in the first
two sections have been calculated using this second strategy. All univariate estimates appear
as marginal totals in the tables in the third section.

A third approach, not reported in detail in this publication, is to reduce the number of
levels for some explanatory variables and to omit unimportant variables. Unfortunately, given
the size of the data set and the computational effort required to fit each model, this is time
consuming. Furthermore, deciding how best to reduce the data set is not straightforward.
Where these models could be checked against corresponding models fitted as part of the second
strategy, the estimates appeared to show broad agreement.

1.4 Report outline

Chapters 2 to 7 analyse trends in fatality rates between 1970 and 1990 for all road users
{Chapter 2), drivers (Chapter 3), passengers (Chapter 4), pedestrians (Chapter 5), motor
cyclists {Chapter 6) and bicyclists (Chapter 7). Each of these chapters consists of a summary
and three secticns.

The first section shows univariate trends between 13%70 and 1990, and shows graphs of the
fatality rate with year. It also considers differences depending on the type of rate
(population, vehicle or distance), as well as differences between States and Territories.

he second section also reports univariate analyses. It shows graphs of the fatality rate
with year and each of gender, age group, time of week and month.

The third section considers the average annual percentage change. It consists primarily of
bivariate analyses.

Chapter B8 summarises the trends for the different road user types analysed individually in
Chapters 2 to 7.

This report is summarised in CR115 {Adena, Anderson and Montesin, 19%3). CR11l5 alsc
summarises a companion report (CR114; Anderson, Adena and Montesin, 19%3) which compares the
changes seen in Australia between 1970 and 1990 with those seen in other countries.

Trends in road crash fatality rates in Australia 1970-1%90: Introduction 11.



2.

All road users

Fatality rates, per 100,000 persons, for all road users have fallen by an average of 3.3%
each year between 1970 and 1990.

Of the six States, Queensland and Western Australia have the largest average annual %
decreases and New South Wales has the smallest.

The decrease for males (an average of 3.6% each vear) was larger than that for females (an
average of 2.6% each year).

The average annual percentage decrease varied with age. Older adults aged 50 to €% years
had the largest decreases and young adults aged 20 to 35 had the smallest.

- the difference between males and females was most marked for persons aged 17 to 24
years, and those aged 40 years and clder.

The average annual percentage decrease was greater for the weekend than for during the
week. Evenings {4pm to midnight) had a larger decrease than other times of day.

The average annual percentage decrease varied with month., It was greatest for April and
August, and least for January and September.

All the above results are for fatality rates calculated as the number of fatalities per
person. The average annual decrease was greater when the fatality rates are calculated as
the number of fatalities per registered vehicle or per kilemetre of travel. The overall
average percentage decreases in the latter rates were 4.8% and 4.9%, respectively, for each
year between 1970 and 1990.

Trends in road crash fatality rates in Australia 1970-1990: all road users 13.



Figure 2.1.1 Fatality rates of all road users between 1970 and 1990
a. per 10° persons with fitted linear and quadratic trends
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2.1 Fatality rates between 1870 and 19290

Ovarall

Fatality rates in Australia have fallen from 28.8 deaths/100,000 persons in 1970 to 13.5
deaths/100,000 persons in 1990 (Figure 2.1.la; the actual yearly fatality rates with their 95%
confidence intervals are shown by the unbroken line with the short perpendiculars). The
average % decrease in the rate was 3.3% each year, giving an estimated decrease over twenty
years of 49%. A 95% confidence interval for the average annual % change is 3.1 to 3.5%.

The average % change is a summary of the trend over the twenty year period. On the
logarithmic scale, a constant percentage change results in a straight line (the dashed line in
Figure 2.1.l1a). For 1870 to 19%0 overall, the description of the total fatality rate as
decreasing by an average of 3.3% annually can be seen to provide an acceptable fit to the
data.

This did not necessarily apply for shorter time periods. For example, there was little change
between 1983 and 1989. Modelling the annual % change as a smoothly varying curve gave a
closer fit, but not markedly so (see the estimated gquadratic curve in Figure 2.1.1la).

Compared with both the linear and quadratic curves, 1950 had an unexpectedly low fatality
rate.

he fatality rates in Figure 2.l.1a are deaths/108,000 person-years. Figure 2.1.1b shows this
fatality rate, together with fatality rates expressed as deaths/10,000 registered vehicles and
deaths/100 million vehicle kilometres of travel. The average annual & decrease is similar
(4.8% and 4.%% respectively) for these last two rates, and is greater than for the population
based rate {3.3%). This means that even though the number and use of vehicles grew between
1970 and 1990, the total fatality rate decreased over this period. Table 2.,1.}1 also gives the
number of deaths included in the analysis for each year. This is always less than the actual
number of fatalities for the year because some fatality records had migsing information.
Further, for scme States data were not available for all years {(see Section 1.2)}.

Table 2.1.1 Total fatality rates between 1970 and 1998, classified by type of rate (/105
perscns, /10* registered vehicles and /10% vehicle kilometres).

Fatality rate denominator - Deaths
Persons vehicles Rilometres Analysed Total
28.8 5.62 4.10 2816 3798
25.9 5.78 3.59 2575 3590
23.9 6.10 3,81 2403 3422
25.1 5,22 3,29 2553 3679
24.9 5.82 3.72 25563 3572
26.3 5,88 3.84 3278 1694
25.3 5,42 3.53 3394 3583
25,2 532 3.44 1116 3578
25.6 5.17 3.39 3595 3705
24.3 4.81 1.14 3479 3508
22.3 a.34 2.8 3234 3274
22.13 £.22 2.74 3276 3321
21.5 3.91 2.58 1218 izs2
17.% 3.22 2.11 2714 2785
18.1 3,20 2.08 2778 2821
1B.6 3,23 2.10 2916 2941
8.0 3,11 1.98 2HBL 2B88
16.9 2.95 1.81 2511 2772
17.5 1,06 1.85 2655 2888
16.6 2.86 1.73 2793 2802
13.5 2.30 1.3€ 2072 2328

Years of data: All road deaths in New South Wales (1970-90), Victoria (1970-1990), Queensland
{1975-195%0), South Australia (1970-198% except 1977, 1987 and 1988), Western Australia
{1976-1990), Tasmania (1970-90), Northern Territory (198%-1990) and the Australian Capital
Territory (19B5-1989),

At-risk information is from sources described in Section 1.2.

Trends in road crash fatality rates in Australia 1970-1990: All rcad users 15.



The population rate does _not take into account the amount of travel undertaken. For example,
the fatality rate per 10” persons could be decreasing because the average distance travelled
by each person is decreasing, resulting in a lower average risk of being killed in a road
accident. In fact, both the number of vehicles and the distance travelled have more than
doubled between 1970 and 1990. The estimated average distance travelled per vehicle has
increased slightly. from 16,200 km to 17,100 km.

Since there has not been a large change in average vehicle kilometrage, the trends in the
fatality rate should be similar whether it is expressed as a vehicle or a distance rate. In
the same period, the population of Australia has increased by a third from 12.8 million to
17.1 million. Vehicle travel per person has thus increased and this appears to be mostly due
to an increase in vehicle ownership from 36% in 1970 to 57% in 1990. This means that the
estimated decline in population based fatality rates is less than that for the other two
rates.

For each year, there are estimates available of the number of vehicles and the number of
kilometres travelled, but this information is classified by State only. Therefore, further
analysis can use only the population rate. Examination of the vehicle and distance rates for
Australia and for each State can be useful in comparing the linearity of trends at this level.
It is still not possible, however, to determine the extent that changes for fatality rates for
other groupings of the population (for example, by sex and age) are being affected by changes
in travel patterns. Further, there are no estimates over the twenty years for bicycle and
pedestrian travel.

States and Territories

Population rates for total road deaths are higher in the Northern Territory than elsewhere,
and may be lower than elsewhere in the ACT (Figure 2.1.2a). ©Of the States (Figure 2.1.2b},
Queensland had high rates, while Victoria had low rates.

There was statistically significant variation between States in the average annual ¥ change
(Fg 1714 = 9.7, P < 0,001). The largest % decreases were for Queensland and Western Australia
(4°9% ‘and 4.8B% respectively}, and the least was New Scuth Wales {2.8%). The other States were
similar and intermediate in the size of the decrease in their fatality rates,

These patterns are broadly similar when the rates are expressed as deaths per 10,000
registered vehicles (Figures 2.1.3a& and 2.1.3b). The relative ordering ¢f rates between the
States is almost the same, although the amount of variation between them is reduced. The
percentage decreases for Queensland and Western Australia are closer to those of most of the
other States. The percentage decrease for Victoria is much lower, mainly due to some
comparatively low rates in the early 1970's.

Trends in road crash fatality rates in Australia 1970-199%0: All road users 17,



Figure 2.1.2 Population fatality rates of all road users between 1970 and 1990
a. for each State and Territory
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Figure 2.1.3 Vehicle fatality rates of a!l road users between 1970 and 1980
8. for each State and Territory
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2.2 Variaticn in fatality rates

Gender
Over the twenty year period, male fatality rates were nearly three times those for females.

The annual % decrease was 3.6% for males and 2.6% for females. While these decreases are
similar, the male & change was statistically significantly greater (F; ;315 = 243, p < 0.001;
estimated difference of 1.0% with a 95% confidence interval of D.6% to'1.5%). The description
of the changes for males and for females as an average constant % change between 13870 and 1990
provides an acceptable fit to the data (Figure 2.2.1).

Age group

Fatality rates are highest for 17 to 19 year olds. The age-specific rates for adults are
lower for each age group between age groups 17-19 and 40-49% and are then successively higher
for each older age group. The rates for persons aged 70 or older are similar to those for
persons in their twenties. The rates for children aged 16 or younger are lowest of all.
Except for the relative position of the 30 to 39 age group these patterns held throughout the
period from 1970 to 1990 (Figures 2.2.2a and 2.2.2bh; the 30 to 39 year age group is on both
graphs to facilitate compariscn).

Persons in their 50's and 60's had the greatest average annual % decreases (§.5%), whereas
persons in their 20's and 30's had the lowest average annual % decreases (2.3% for the three
groups combined). All other age groups had average annual decreases between 3% and 4%.
Fatality rates for the four age groups between 30 and 69 years have become more similar over
the twenty year period. Of these four groups, the 30-39 age group has the highest estimated
fatality rates in recent years although it had the lowest rates at the beginning of the
periocd, This is due to the relatively low average % annual decrease for this group. The
variation in % changes between all age groups was statistically significant (Fg q110 = 89, P <
0.0013. :

Figure 2.2.1 Population fatality rates of all road users between 1970 and 1990
for males and females
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Figure 2.2.2 Population fatality rates of all road users between 1870 and 1990
a. for persons aged O to 38 years (in 6 age groups)
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Figure 2.2.3 Population fatality rates of all road users between 1970 and 1990
a. during the week
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Time of weak

For each time of day except 6am to l0lam, fatality rates are lower during the week (Figure
2.2.3a) than at the weekend (Figure 2.2.3b}. However, the average annual % decreases were
greater at the weekend than during the week.

During the week, greater % decreases occurred for the evening (4pm to midnight; 4.0%) than at
the other times (midnight to 4pm; 1.3%). This means that the degree of variation between all
periods, except midnight to 6am, has lessened considerably over the twenty years. The
fatality rate in the day (l0am to 4pm} has changed from being about half the late evening (8pm
te midnight) rate in 1970 to having a greater rate than this period by 1850.

During the weekend, fatality rates are lowest in the morning (6am to 10am). In 1970, rates in
the evening (4pm to midnight) were higher than those for the night (midnight to 6éam) and day
(10am to 4pm), but by 1930 these rates were similar. The greatest annual % decrease was for
the evening {4{pm to midnight), and this change {5.7%)} was greater than that for the same
period during the week (4.0%). The % decrease for the other times during the weekend
(midnight to 4pm; 2.5%) was also greater than for the same peried during the week (1.3%).

The variation between times of the week in % decreases was statistically significant (Fg ;499 =
42, p <« 0.001).

Month

l.:.thly fatality rates feor males and for females show considerable variation about the long-
term trend (Figure 2.2.4). There is statistically significant variation in the average annual
% decrease in road fatality rates with month (Figures 2.3.4a and 2.3.4b; between months
F.. 2a¢g = 3.1, 0.001 < p « 0.01; seasonal sinuscidal variation F; 3¢ * 3.6, 0.01 < p < 0.05).
The Eighes: decreases are for April and August (4.2%) and the lowest are for January and
September (2.6% and 2.8% respectively} with the other months ¢lustered arcund the average of

3.3%.

Figure 2.2.4 Population fatality rates of all road users between 1970 and 1990
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Figure 2.3.1 Average annual X change in population fatality rate of all road users
a. for males and females by age group
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2.3 Average annual % decrease in fatazlity rates

The average annual % decrease in fatality rates differed for males and females (Figure 2.2.1)
and by age group (Figures 2.2.2a and 2.2.2b). However, it appears that the gender difference
varies with age group (Figure 2.3.la; Table 2.3.1; interaction Fg jgps = 3.2, 0.001 < p <
0.01).

Males aged 17 to 24 showed 2 much greater annual % decrease (3.6%) than similarly aged females
(0.8%). For O to 16 year olds and 25 to 39 year olds, the average annual % decrease was
aimilar for males and females, while males again showed a larger decrease than females in the
older age groups.

Male-female differences in the pattern of average annual & decrease in fatality rates with
time of week were not statistically significant {Fy, 1005 = -3, p » 0.05; Figure 2.3.1b: Table
2,3.1). Figure 2.3.1b plots the decreases for each time of the week. The definition of times
cf week (see Section 1.3) means that Monday, Tueaday, Wednesday and Thursday have the same
weekday estimates. The figure shows Thursday to Monday for ease of comparison. The shaded
area for each day is from épm to 6am.

Table 2.3.1 Average annual % decrease in road fatality rates (deaths per person) between 1970
and 19920, classified by gender, by gender and age group, by gender and time of
week, and by gender and State.

Gender
Group Males Females Perschns
Total 3.6 2.8 3.3
Age group
G- 4 3.4 3.9 3.6
5-1¢ 3.4 2.8 3.2
17-19 4.3 1.7 3.8
20-24 2.9 0.1 2.4
25-29 1.8 1.2 1.5
30-39 2.6 2.6 2.6
40-49 4.1 3.1 3.8
50-59 4.7 3.1 4.2
69-69 5.5 3.8 4.8
70+ 3.7 2.9 3.4

Time of waak
Weekday

0000-0600 2.7 +0.3 2.2
0600-1C00 1.3 0.1 1.0
1000-18600 1.4 0.7 1.1
1600-2000 3.9 3.3 3.7
2000-2400 4.6 3.5 4.4
Weekend

0o00-0600 3.3 3.4 3.3
0600~1000 2.1 1.4 1.9
1000-160C0 2.5 2.6 2.8
1600-2000 5.4 5.4 5.4
2000-2400 6.4 5.3 6.1
State
Western Australia 4.8 4.3 4.8
Queensland 5.3 3.1 4.7
Tasmania 4.3 2.9 4.0
Victoria 3.9 2.5 3.5
South Australia 3.3 3.4 3.3
New South Wales 3.0 2.2 2.8
Notes: All changes are decreases, except those marked '+4°'

See Appendix 1 for data details

Trends in road crash fatality rates in Australia 1970-1990: All road users 25,



Figure 2.3.2 Average annua! X change in population fatality rate of all road users
a. for males and females by State
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Male-female differences in the pattern of variation with State were nominally statistically
significant (Fg g9; = 2.4, 0.01 < p < 0.05; Figure 2.3.2a; Table 2.3.1}. (Queensland has a
larger difference and South Australis a smaller difference between males and females than the
other States. State differences in the age-related variation in the average annual % change
in passenger fatality rates were also nominally statistically significant but it is difficult
to discern any clear pattern {Fg5,951 = 1.6, 0.01 < p < 0.05; Figure 2.3.2b; Table 2.3.2).

Table 2.3.2 Average annual % decrease in road fatality rates (deaths per person) between 1%70
and 1990, classified by age group, by age group and State, and by age group and
time of week.

Age group
Group 0-4 5-16 17-19 20-24 25-29 30-39 40-4% 50-59 60-65 70+ all
Total 3.6 3.2 3.8 2.4 1.5 2.6 3.8 4.2 4.8B 3.4 3.3
Btats
Western Rustralia 4.5 4.5 4.3 3.4 1.3 5.9 5.4 7.1 7.4 6.1 4.8
Cueensaland 5.2 5.1 5.9 4.4 3.2 3.3 6.5 5.4 5.4 2.7 4.7
asmanlia +1.4 3.6 6.9 3.9 0.4 0.0 4.4 3.6 7.1 3.5 4.0
Victoria 4.5 3.7 4.0 2.8 1.2 2.8 4.1 4.0 4.8 2.9 3.5
South Australia 2.8 2.5 4.1 1.3 +0.1 1.3 5.7 4.3 7.6 4.2 3.3
New South Wales 2.9 2.5 3.0 1.8 1.6 2.3 2.7 i.B 4.2 3.6 2.8
Time of week
Weekday
0000-0600 +3.4 2.4 3.3 2.2 1.8 1.0 1.8 1.9 4.6 1.1 2.2
0600-1000 2.8 1.1 0.7 0.0  +0.7 1.6 1.2 1.0 2.2 0.6 1.0
1000-1600 1.7 0.5 1.0 0.9 0.0 1.0 1.0 1.2 2.1 1.2 1.1
1600-2000 3.7 3.3 3.1 2.1 1.4 2.8 5.0 4.4 &.3 4.1 3.7
2000-2400 4.6 3.3 §.9 3.1 1.2 3.2 5.0 7.0 6.7 7.6 4.4
Week end
0000-0E00 7.6 4.0 3.3 2.3 2.0 3.0 5.0 7.5 4.1 9.3 3.3
0600-1008 4.8 1.8 1.5 0.9 i.8 3.1 2.4 1.6 1.9 1.9 1.9
1000-1600 3.1 4.2 2.8 0.3 1.5 2.1 3.1 3.8 i.B 2.6 2.8
1600-2000 7.8 4.6 5.9 4.1 2.6 3.3 5.7 7.6 8.5 6.4 5.4
2900-2400 5.1 6.6 5.5 4.9 3.4 5.0 6.7 7.3 5.0 5.0 6.1
Notes: All changes are decreases, except those marked '+°*

See Appendix 1 for data details
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Figure 2.3.3 Average annual X change in population fatality rate of all road users
a. for selected times of the week by age group
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The age-related variation appears to differ according to the time of week (Fg gg¢ = 1.4, 0.001
< p < 0.01; Figures 2.3.3a and 2.3.3b; Table 2.3.2). Figures 2.3.3a and 2.3.3% show the
patterns for some combinations of time of week and age group. For adults, it appears that the
decrease in nighttime fatality rates is least for the 25 to 29 age group but then is greater
for each older age group and greatest for persons aged 50 vears and older. By contrast, the
daytime fatality rates showed less variation in their average percentage decreases.

This interaction between age and time of day occurred during both the week and the weekend.

It also appears that the 5 to 16 year olds have a larger difference between the decrease for
the week and the decrease for the weekend than the other age groups.

Trends in road crash fatality rates in Australia 1970-19%0: All road users 29.



Figure 2.3.4 Average annual X change in population fatality rate of all road users
a. for maies and females by month
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There is no statistically significant difference with month in the gender or age-related
variation in the average annual % change in road fatality rates (sex x month interaction
Fi1,1234 1.6, p » 0.05; age x month interaction F99.1234 « 1.0, p > 0.05; Table 2.3.3; Figures
2.3.4a and 2.3.4b}.

Table 2.3.3 Average annual % decrease in road fatality rates (deaths per person) between 1970
and 1990, classified by month, by month and gender, and by month and age group.

Month
Group Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec All
Total 2.6 3.0 3.2 4.2 3.5 3.2 3.3 4.2 2.8 3.1 3.4 3.1 3.3
Gandar
Males 2.8 3,0 3. 4.5 3.6 3.6 3.2 4.5 2.8 3.5 3.5 3.7 3.6
Females 2.2 3.0 2.2 3.2 3.1 1.% 1.9 3.4 2.7 2.@ 3.1 1.6 2.5
Jge group
.: ; 3.5 2.8 8.8 5.4 2.2 4.2 2.6 1.6 0.5 3.4 6.8 4.3 3.6
E-18 1.4 3.4 2.7 4.7 4.1 3.4 3.0 3.9 2.% 3.8 3.3 2.7 3.2
17-159 i.4 3.4 4.B 3.% 3.9 .6 3.7 4.6 2.5 3.3 4.1 4.5 3.7
i0=24 Z.& 1.6 2.3 2.7 2.4 2.7 1.7 3.0 1.0 1.3 3.5 3.0 2.3
25-29 0.2 1.3 +0.,2 3.4 2.5 2.4 0.9 3.3 1.8 1.7 1.1 1.3 1.6
30-3¢9 2.1 3.4 1.6 3.5 1.6 3.2 2.4 3.4 2.4 3.3 2.5 2.2 2.6
40-49 3.5 3.4 4.0 4.5 3.4 3.5 5.3 4.3 2.8 3.3 4.4 3.1 3.8
50-59 4.6 2.6 4.3 4.6 4.1 3.4 4.6 5.6 4.9 5.0 3.6 3.3 4,2
60-69 3.6 4.7 4.3 6.8 6.6 4.6 5.5 6.2 4.9 2.8 3.6 4.0 4.8
70+ 1.9 3.4 2.7 4.3 3.8 2.8 3.0 5.0 3.8 4.1 2.6 2.3 3.4
Neotes: All changes are decreases, except those marked '+'

See Appendix 1 for data details
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3.

Drivers

Fatality rates, per 100,000 persons, for drivers have fallen by an average of 3.0% each
year between 1970 and 1990.

Of the six States, Westérn Australia and Queensland had the greatest average annual %
decreases and New South Wales, Victoria and Tasmania had the least.

The fatality rate for males decreased by an average of 3.8% each vear, while that for
females increased by an average of 0.5% each year.

Overall, the average percentage decrease did not vary greatly with age.

- the difference between males and females was generally less at older age groups (except
for 70 vears and over}.

The average percentage decrease was greater for the weekend than for during the week,

For weekdays, evening (4pm to midnight) had the larger decrease, followed by nighttime
{midnight to 6am), with daytime (6am to 4pm) having the smallest decrease.

For weekends, evening and night (4pm to fam) had the largest decrease, followed by morning
{6am to l0am}, with the rest of the day (l0am to 4pm} having the smallest decrease.

The average percentage decrease did not vary statistically significantly with month or
season. :

The above results are for fatality rates calculated as the number of driver fatalities per
person. The average annual decrease was greater when the fatality rates are calculated as
the number of driver fatalities per registered vehicle or per kilometre of travel. The
overall average percentage decreases in the latter rates were 4.9% and 5.1%, respectively,
for each year between 192970 and 1%90.
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Figure 3.1.1 Fatality rates of drivers between 1970 and 1990
a. per 10° persons with fitted linear and quadratic trends
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3.1 Fatality rates between 1970 and 1930

Ovarall

Driver fatality rates have fallen from 11.9 deaths/100,000 persons in 1970 to 5.%
deaths/100,000 persons in 1990 {Table 3.1.1; Figure 3.1.1a). The average % decrease in the
rate was 3.0% each year, giving an estimated decrease over twenty years of 46%. A 95%
confidence interval for the annual % decrease is 2.8 to 3.3%.

For 1970 to 19%0 overall, the description of the driver fatality rate as decreasing by an
average of 3.0% amnually is reasonable. This did not necessarily apply for shorter time
pericds. For example, there was little change between 1983 and 1989. However, modelling the
annual % change as a smoothly varying curve did not give 2 markedly better description of the
data (see the estimated guadratic curve in Figure 3,1.l1a}.

The fatality rates in Figure 3.l1.la are deaths/100,000 perscn-years. Figure 3.1.1bh shows this
fatality rate, together with fatality rates expressed as deaths/10,000 registered vehicles and
deaths/100 million vehicle kilometres of travel. The average annual % decrease is similar
{(4.9% and 5.1% respectively) for these last two rates, and is greater than for the population
based rate (3.0%). That is, even though the number and use of vehicles grew between 1%70 and
1990, the driver fatality rate decreased over this period. Except for analyses by State,
later analyses are of the population based rate only (eee Sections 1.2 and 2.1).

Table 3.1.1 Driver fatallty rates between 1970 and 1990, classified by type of rate t/le
persons, /104 registered vehicles and 7/10% vehicle kilometres).

Fatality rate denominator

Year Persons Vehicles Kilometres Deaths
1970 11.% 3.04 1.87 €73
1971 10.8 2.68 1.65 23
1972 5.2 2.19 1.3¢ 838
1973 10.1 2.33 1.46 585
1974 10.0 2.20 1.37 933
1975 10.8 2.29 1.45 1221
1976 10.4 2.13 1.35 1270
1977 10.6 2.12 1.34 1187
1978 10.8 2.08 1.33 1391
1879 10.2 1.93 1.2 1346
1980 9.2 1.71 1.08 1228
1981 5.3 1.70 1.07 1268
1982 B.% 1.56 1.00 1224
1983 7.3 1.27 .81 1023
1984 7.2 1,24 .78 1027
1985 7.B 1.31 .B3 1140
1986 7.6 1.27 .79 1131
1967 7.3 1.21 ik 997
1968 7.8 1.25 .74 1053
C L] 7.2 1.18 .70 1123
5.9 .55 .55 835

l'na:

Years of data: Driver deaths in New South Wales {1970-90), Victoria (1972, 1974-1950},
Queensliand (1975-199%0), South Australia {(1970-19BS except 1977, 1987 and 1988), Western
Australia (1976-1990), Tasmania {1970-195%0), Northern Territory {(1989-1950) and the
Australian Capital Territory (1985-1989).

At-risk information is from sources described in Section 1.2.

gtates and Territories

Population rates for driver deaths are higher in the Northern Territory than elsewhere, and
may be lower than elsewhere in the ACT (Figure 3.1.2a}, Of the States (Figure 3.1.2b}, in
1990 Tasmania had the highest rate and Western Australia the lowest.

There was statistically significant variaticn between States in the average annual % change
(Fg q12 = 6.4, p < 0.001). The largest % decreases were for Queensland and Western Australia
(4. 5% and 5.2% respectively). These two States had the highest fatality rates in the 1970's
but declined to be among the lowest rates in the 1980's. The least % decreases were for
Tasmania (2.2%), Victeria (2.5%) and New South Wales (2.7%}.

These patterns are similar when the rates are expressed as deaths per 10,000 registered

vehicles (Figures 3.1.3a and 3.1.3b). The relative ordering of rates between the States is
the same, although the differences between States are not as large.
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Figure 3.1.2 Popuiation fatality rates of drivers between 1970 and 1990
a. for each State and Territory
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3.1.3 Vehicle fatality rates of all road users between 1870 and 1990
for each State and Territory
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Figure 3.2.1 Population fatality rates of drivers between 1970 and 1990
for males and females
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3.2 Variation in fatality rates

Gandar

The average annual % decrease for male drivers was 3.8%. By contrast, fatality rates for
female drivers are estimated to have increased over the 20 years by +0.5% per year (Figure
3.2.1). This has meant that the ratioc of the male fatality rate to the female fatality rate
has declined from about 7 to 1 in 1970 to about 3 to 1 in 19%0. This difference in % change
was statistically significant (Fy q9¢ = 174, p < 0.001; estimated difference of 4.3% with a 95%
confidence interval of 3.6% to 4.5%). The description of the changes for males and for
females as an average constant % change between 1970 and 1990 provides an acceptable fit to
the data (Figure 3.2.1). It is possible that some of the variation from an average constant %
change in the overall driver fatality rate (Figure 3.1.1) igs due to the different trends for
males and females.

Ags group

Driver fatality rates are highest for 17 to 19 year olds. The age-specific rates for adults
are lower for each successive age group, except for the 70+ age group.

"Ignoring the oldest age group this pattern held throughout the period from 1970 to 1990 as the
other eight age groups all had similar average annual % decrease close to the overall average
of 3% (Figure 3.2.2). One exception is that 60-69% year olds had a slightly higher decrease

(3.6%) which resulted in their rates declining from being similar to the 40 year olds in 1570

to below the 50 year olds in 1990.
The 70+ age group had a smaller average annual % decrease (1.4%) and changed from having the

lowest fatality rate to one higher than the 40 to €9 year olds. However, the variation in %
changes between age groups was not statistically significant {Fg,909 = 1.5, p » 0.05}.

Trends in road crash fatality rates in Australia 1970-1990: Privers 39,



Figure 3.2.3 Population fatality rates of drivers between 1870 and 1990
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Time of waak

For evening and nighttimes (4pm to éam), driver fatality rates are lower during the week
{Figure 3.2.3a) than at the weekend (Figure 3.2.3b) and for daytime (fam to 4pm) the rates are
simiiar.

However, the average annual % decreases were all greater at the weekend than during the week.

During the week, driver fatality rates are higher in the day and evening (6am to midnight)
than at night {(midnight to 6am}. Greater % decreases occurred for the evening (4pm to
midnight; 3.6%} than during the day (6am to 4pm; 0.7%) with the night (midnight to éam; 3.2%)
being intermediate. This means that the fatality rate in the day (6am to 4pm} changed from
being intermediate between the evening {4dpm to midnight) and night (midnight to épm! rates in
1970 to being similar to the evening rates by 1990.

During the weekend, driver fatality rates are highest in the evening and night (4pm to &am)
and lowest in the morning (6am to lQam), with the daytime (l0am to 4pm) being intermediate.
In 1970, rates in the evening (4pm to midnight) were higher than those at night (midnight to
6am), but by 1980 these rates were similar.

The order of the five weekend periods for the size of the average annual % decrease is the
ame as that for the magnitude of the fatality rates. This means that the variation in
atality rate between all periods has decreased. The greatest annual % decrease was for the

evening (4pm to midnight; 5.5%), and the least for the morning (fam to 10am; 1.3%). For each

weekend period the % decrease was greater than for the corresponding period during the week.

This means that the difference between the weekend and the week has als¢c narrowed.

The variation between times of the week in % decreases was statistically significant (Fg ¢pg =
13, p < 0.001). '

Nonth
Monthly driver fatality rates for males and for females show considerable variation about the
long-term trend (Figure 3.2.4). There appears to be little systematic variation in the

average annual % decrease in driver fatality rates with month (Figures 3.3.4a and 3.3.4b:
between months Fq; gg¢ = 1.B, p > 0.05; seasonal sinusoidal variation Fy 996 = 1.0, P > 0.08).

Figure 3.2.4 Population fatality rates of drivers between 1970 and 1990
by month
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Figure 3.3.1 Average annual X change in population fatality rates of drivers
a. for males and females by age group
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3.3 Average annual % decrease in fatality rates

The average annual % decrease in driver fatality rates differed for males and females (Figure
3.2.1) but generally not by age group (Figure 3.2.2}. However, from Figure 3.3.1a it is
apparent, with the exception of females aged 70 years and over, that the trend with age for
males is opposite to that for females. This interaction between sex and a linear term for age
is statistically significant (Fy g»3 = 11, p < 0.001 for persons aged 17 to 69}.

For males the magnitude of the average annual % decrease in fatality rates declines with age.

Females aged 17 to 29 years showed an annual % increase of 1% or more, whereas those aged 30
to 69 years showed a slight decrease. Femazles aged 70 and over had an increase of 3.6%, but
there were cnly 244 recorded fatalities in this group over the 20 year period. This eatimate
is not reliable and in any case the increase in absolute terms is very small (iess than one
extra fatality per yearj.

Table 3.3.1 Average annual % decrease in driver fatality rates (deaths per person) between
1970 and 1990, classified by gender, by gender and age group, by gender and time
of week, and by gender and State.

Gender

Group Males Females Persons
Total 3.8 +0.5 3.0
Aga group

0- 2

&~16 2.2 2.4 2.2
17~1% 4.2 +1.5 3.3
20-24 4.2 +1.3 3.3
25-29 3.8 +1.0 3.1
30-39 3.6 0.5 3.0
40-49 3.7 0.0 3.0
50-59 3.1 0.1 2.6
60-69 §.0 1.6 3.5

70+ 2.5 +3.6 1.4

Tinme of weak
Weekday
0000-0600 2.9 +2.0 2.4
0600-1000 1.1 +2.9 0.2

000-1600 2.0 +1.6 1.0

600-2000 4.0 0.2 3.3
2000-2400 4.4 0.2 3.9
Weekend
0000-0600 4.1 +1.1 3.5
0600~10C00 1.8 +0.5 1.3
1000-1600 3.9 0.3 3.0
1600-2000 6.1 2.1 5.5
2000-2400 5.9 2.7 5.5
Btate
Western Australia 5.9 1.4 5.2
Queensland 5.8 +0.0 4.5
South Australia 4.3 +0.6 3.6
New South Wales 3.4 +0.6 2.7
Victoria 3.3 +0.6 2.5
Tasmania 3.0 +0.8 2.2
Notes: All changes are deCcreases, except those marked '+!

See Appendix 1 for data details
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Figure 3.3.2 Average annual X change in population fatality rate of drivers
a. for males and females by State
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Male-female differences in the pattern of average annual % decrease in driver fatality rates
with time of week were not statistically significant {Fg,ggs = 0.3, p > 0.05; Figure 3.3.1b;
Table 3.3.1). S8imilarly, male-female differences in the pattern of variation with State were
alsoc not statistically significant ‘Fs,soo = 0.7, p > 0.05; Figure 3.3.2a; Table 3.3.1). State
differences in the age-related variation in the average annual % change in driver fatality
rates were not statistically significant (Fgg,765 = 1.1, p > 0.05; Figure 3.3.2b; Table 3.3.2).

Table 3.3.2 Average annual % decrease in driver fatality rates (deaths per person) between
1970 and 1990, classified by age group, by age group and State, and by age group
and time of week,

Age group
Group 5-16 17-19 20-24 25-29 30-39 ¢&0-49 50-59 60-69 70+ All
Total 2.2 3.3 3.3 3.1 3.0 3.0 2.6 3.5 1.4 3.0
Btate
New South Wales 2.2 2.8 3.0 2.9 3.0 2.2 2.3 3.0 1.4 2.7
Victoria 1.5 2.8 3.0 2.4 2.2 3.0 2.1 3.1 1.0 2.5
‘.Queensland .9 4¢.6 5.2 6.2 3.8 5.7 4.7 3.3 +0.3 4.5
Scuth Australia +0.3 4.2 3.3 1.7 2.5 4.6 2.6 7.1 5.6 3.6
Western Australia 7.5 5.8 3.6 4.5 7.9 3.9 3.4 5.7 4.3 5.2
Tasmania 3.8 2.9 4.6 1.0 1.1 2.3 2.4 4.7  +2.7 2.2
Time of week
Weekday
¢000-0600 +1.2 3.6 2.6 4.3 1.6 1.0 +1.0 3.B  +6.4 2.4
0600-1000 +3.1  +0.3 0.7 0.4 0.5 +0.,6 +1.9 2.3 2.0 0.2
1000-1600 +4.2 0.2 2.0 0.8 1.4 0.6 0.9 2.1 0.0 1.0
1600-2000 +0.7 1.7 3.3 2.3 3.5 4.0 3.1 5.4 3.1 3.3
2000-2400 3.8 4.5 4.3 2.6 3.2 3.9 4.0 5.0 5.3 3.9
Week end
00048-0600 2.2 3.4 3.1 4.8 3.1 3.6 7.8 +«1.2 2.2 3.5
0600-1000 5.2 0.2 1.6 2.6 5.8 1.4 D.6 +5.6 +4 .8 1.3
1000-1600 2.1 1.7 2.3 3.4 4.3 4.3 4.5 1.9 2.2 3.0
1600-2000 7.6 6.2 5.6 3.4 4.9 6.0 5.6 8.2 3.2 5.5
2000-2400 B.5 5.8 5.1 5.1 5.0 6.2 5.9 6.4 4.0 5.8
Notes: All changes are decreases, except those marked '+

See Appendix 1 for data details
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Figure 3.3.3 Average annual X change in population fatality rates of drivers
times of the week by age group
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The time of week variation appears to differ according to age group {Figures 3.3.3a and
3.3.3b}. The oldest (60 years and over}, and to a lesser extent the youngest {24 and under)
age groups, tend to vary more with time of week than do the other age groups. However, this
variation is not statistically significant (Fqp g7 = 1.3, p > 0.05; Table 3.3.2).
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Figure 3.3.4 Average annua! X change in population fatality rate of drivers
a. for males and females by month
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There is no statistically eignificant difference with month in the gender (Figure 3.3.4a) or
age-related (Figure 3.3.4b) variation in the average annual % change in driver fatality rates
(sex x month interaction Fy; g74 = 0.6, p > 0.05; age x month interaction Fgg g9 = 0.8, p >
0.05; Table 3.3.3). '

Table 3.3.3 Average annual % decrease in driver fatality rates (deaths per perscn) between
15970 and 1990, classified by month, by month and gender, and by menth and age

group.
_ Month
Group Jan Feb Mar Apr May Jun Jul Aug Sep 0Oct Nov Dec All
Total 2.6 3.1 1.7 4.0 3.5 3.0 3.3 3.7 2.5 2.8 3.2 3.3 3.1
Gander
Males 3.4 3.6 2.5 4.7 4.1 3.6 4.3 4.3 3.3 3.3 4.0 4.3 3.8
Females +1.1 0.2 +1.8 0.6 0.6 +0.2 +0.9 0.8 +1.4 0.4 +0.7 +0.8 +0.4
5=16 +3.6 3.7 1.7 3.8 6.6 1l2.4 7.4 1.2 0.7 +1.5 +1.4 0.3 1.8
17-19 3.9 2.8 2.7 4.3 3,3 2.3 3.1 4.0 0.7 2.9 3.8 4.2 3.2
20-24 4.0 2.8 3,1 3.% 4.1 3.8 2.5 3.7 2.5 2.0 4.0 4.2 3.4
25-29 +0.5 3,7 0.1 5.1 3.8 3.8 2.9 4.8 3.7 2.5 2.1 4.3 3.1
30-39 2.4 5.0 0.7 3.8 2.4 3.8 2.3 3.9 3.5 3.7 3.2 3.1 3.1
40-49 1.7 2.2 1.7 3.3 3.1 1.9 4.8 3.2 2.7 3.6 4.1 2.9 3.0
50-59 1. 1.7 1.0 2.6 3,0 1.8 4.9 4.4 3.8 2.3 2.8 2.8 2.8
€0-69 4.4 3.7 3.2 4.9 5.8 3.3 5,5 3.6 2.4 0.7 3.0 1.5 3.5
70+ 2.3 1.6 0.1 4.0 2.8 0.7 0.1 1.5 1.0 3.6 1.2 +0.1 1.5
Notes: All changes are decreases, except those marked '+
See Appendix 1 for data details
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4.

Passengers

Fatality rates, per 100,000 persons, for passengers have fallen by an average of 3.9% each
year between 1970 and 1990.

Of the =ix States, Victoeria and Queensland had the largest average annual % decreasea and
Western RAustralia and New South Wales had the smallest.

The decrease for males (an average of 4.2% each year) was slightly greater than that for
females (an average of 3.5% each year).

The average percentage decrease varied with age. The 40 to ¢9 year age groups had the
greatest decrease (an average of 5.0% each year), followed by 17 to 19 year olds (an
average of 4.3% each year). The 20 to 24 year age group had the least decrease (an average
of 1.9% each year}.

- the difference between males and females was greatest for persons aged 50 and older.

The average annual percentage decrease was greater for the weekend than for during the
week.

For weekdays, evening (4pm to midnight) had a larger decrease {average of 4.4% each year)
than other times of the day (average of 1.9% each year}.

For weekends, evening (4pm to midnight) also had a larger decrease (average of £.2% each
year) than other times of the day (average of 4.4% each year).

The average annual percentage decrease in fatality rates did not wvary greatly with month or
season.

All the above results are for fatality rates calculated as the number of passenger
fatalities per person. The average annual decrease was greater when the fatality rates are
calculated as the number of passenger fatalities per registered vehicle or per kilometre of
travel. The overall average percentags decreases in the latter rates were both 6.5% for
each year between 1970 and 1990.



Figure 4.1.1 Fatality rates of passengers between 18970 and 1990
a. per 10® persons with fitted linear and quadratic trends
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4.1 Fatality rates between 1970 and 1990

Ovarall

Fassenger fatality rates have fallen from 9.4 deaths/100,000 persons in 1970 to 3.6
deaths/100,000 persons in 1990 (Table 4.1.1; Figure 4.1.1a). The average % decrease in the
rate was 3.9% each year, giving an estimated decrease over twenty years of 55%. A 95%
confidence interval for the annual % decrease is 3.6 to 4.2%.

Fer 1970 to 1990 overall, the description of the passenger fatality rate as decreasing by an
average of 3.9% annually provides an acceptable fit to the data. This did not necessarily
apply for shorter time pericds. For example, there was little change between 1983 and 1989.
However, modelling the annual % change as a smoothly varying curve did not give a markedly
better description of the data (see the estimated guadratic curve in Figure 4.1.1a).

The fatality rates in Figure 4.l1.la are deatha/100,000 person-years. Figure 4.1.1b shows this
fatality rate, together with fatality rates expressed as deaths/10,000 registered vehicles and
deaths/100 million vehicle kilometres of travel. The average annual % decrease is similar
{6.0% and 6.1% respectively) for these last two rates, and is greater than for the population
based rate (3.9%). That is, even though the number and use of vehicles grew between 1970 and
1990, the passenger fatality rate decreased over this period. Except for analyses by State,
all later analyses are of the population based rate only (see Sections 1.2 and 2.1).

Table 4.1.1 ©Passenger fatality rates between 1970 and 1990, classified by type of rate (/105
persons, /104 registered vehicles and /10" vehicle kilometres).

Fatality rate denominator

Year Persons Vehicles Kilcmetres Deaths
1870 8.4 2.59 1.58 [1:1]
1871 8.2 2.21 1.35 788
1972 7.2 1.87 1.15 705
1973 7.8 1.94 1.20 144
1974 6.8 1.68 1.04 696
1975 7.8 1.82 1.16 567
1976 7.1 1.57 -1 942
1977 6.8 1.49 .94 B4l
1978 7.% 1.97 1.00 1046
1579 6.7 1.39 .83 962
1580 5.9 1.1% .15 BS0
1981 6.1 1.19 .75 L]
1982 5.8 1.09 .70 E50
1983 4.6 .B6 .55 687
1984 4.9 .90 .57 T44
1985 4.9 B9 .56 770
1966 4.6 B2 .51 731
1887 4.6 B3 .50 &80
1888 4.9 .87 .52 727
15E5 4.7 B3 .48 M
1.6 64 . 556

Years of data: Passenger deaths in New South Wales (1970-90), Victoria (1970-1890},
Queensland (1975-1990), South Australia (1970-19%89 except 1977, 1987 and 1988), Western
Australjia (1976-1990), Tasmania (1970-1990), Northern Territory {1985-1990) and the
Rustralian Capital Territory (1985-1989).

At-risk information is from sources described in Section 1.2.

States and Territories

Population rates for passenger deaths are higher in the Northern Territory than elsswhere, and
may be lower than elsewhere in the ACT (Figure 4.1.2a). Of the States (Figure 4.1.2b).,
Queensland had high rates, while Victoria had low rates.

There was statistically significant variation between States in the average annual % change
{Fg 1054 = 3.0, 0.01 < p < 0.05). The largest % decreases were for Victoria and Queensland
(4.9% and 4.5% respectively), and the least were for Western Australia and New Scuth Wales

(both 3.4%).

These patterns are broadly similar when the rates are expressed as deaths per 10,000
registered vehicles (Figures 4.1.3a and 4.1.3b). The relative ordering of rates between the
States is almost the same as for the population ratea., One exception is that the percentage
decrease for New Scuth Wales is similar to those of mest of the other States.
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Figure 4.1.2 Population fatality rates of passengers between 1970 and 1890
a. for each State and Territory
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Figure 4.1.3 Vehicle fatality rates of passengers between 1970 and 1990

a. for each State and Territory
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4.2 variation in fatality rates

Gander
Male passenger fatality rates were about 20% higher than those for females.

The annual % decrease was 4.2% for males and 3.5% for females. while these decreases are
similar, the male % change was statistically significantly greater [F; jggg = 7-3. P < 0.001;
estimated difference of 0.8% with a 95% confidence interval of 0.2% to 1.4%), The description
of the changes for males and for females as an average constant % change between 1970 and 1990
provides an adequate fit to the data (Figure 4.2.1).

Age group

Passenger fatality rates are highest for 17 to 19 year olds. The age-specific rates for
adults are successively lower for each older age group between age groups 17-13 and 40-49, and
are successively higher for each older age group. The rates for perscns aged 70 or older are
gimilar to those for persons in their 20's. The rates for children aged 16 or younger are
similar to those of persons in their 30's and 40's. These patterns held throughout the period
from 1970 to 1980 (Figures 4.2.2a and 4.2.2b}.

Persons in their 40's, 50's and 60's had the greatest average annual % decrease (5.0%). The
17-1% year olds also had a high average annual % decrease (4.3%). Lesser decreases occurred
for the other age groups (3.3% overall). The 25 to 29 year age group hac the lowest decrease
{1.9%!. The variatien in % changes between age groups was statistically significant {Fy ;p5q =
4.0, p < 0.001).

Figure 4.2.1 Fatality rates of passengers between 1970 and 1990
for males and females
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Figure 4.2,2 Population fatality rates of passengers between 1970 and 1990
a. for persons aged O to 39 years (in 6 age groups)

.
30
)
& 20 -
o
T,
|
[
(=]
28 104
o o -
- -
=8 q
s$q sq*
L =]
[T = -.u.-
E _ * 5 T iy .l:.*,_‘-h"l;l‘.‘“=l'll'||1: 5-16 v
[* ] m x -.I”I“l"‘:‘:-u, & 0-4 A
= - e 30-39 4
m 5 =
LY
b
y
r~ ! T T ]
1970 1975 1880 1985 1990

b. for persons aged 30 years and older (in 5 age groups)

0

Fatality rate
(deaths/100,000 person—years)

f T T T 1
1870 1975 1980 1885 1890

Note: 30-39 age group is repeated in both graphs

Trends in road crash fatality rates in Australia 1970-19%890: Passengers 57.



Figure 4.2.3 Population fatality rates of passengers between 1870 and 1990
a. during the week
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Tims of weak

For each time of day, passenger fatality rates are lower during the week (Figure 4.2.3a) than
at the weekend (Figure 4.2.3b).

However, the average annual % decreases were greater at the weekend than during the week

During the week, passenger fatality rates are highest in the day and evening {(l0am to
midnight) than in the night and morning (midnight to 10am). Greater % decreases occurred for
the évening (4dpm to midnight; 4.4%) than at the other times (midnight to 4pm; 1.9%). This
means that the fatality rate in the day (l0am to 4pm) changed from being intermediate between
the evening (dpm to midnight) and night/morning (midnight to 10am) rates in 1970 to being
similar to the evening rates by 19%0.

During the weekend, passenger fatality rates are lowest in the morning (6am to l0am). 1In
1970, rates in the evening (4pm to midnight) were higher than those for the day (l0am to 4pm)
and night (midnight to éam), but by 1990 these rates were simjlar.

The greatest annual % decrease was for the evening {4pm to midnight), and this change (6.2%])
was greater than that for the same period during the week (4.4%). The % decrease for the
other times during the weekend (midnight to dpm; 3.7%) was also greater than for the same
pericd during the week {1.9%).

The variation between times of the week in % decreases was statistically significant (Fy ypgp =
B, 0 o< 0.001).

Month

Monthly passenger fatality rates for males and for females show considerable variation about

the long-term trend !Fzgure 4.2.4). There appears to be little systematic variation in the

average annual % decrease in passenger fatality rates with month (between months Fiy 1935 =
1.6, p > 0.09; seasonal sinusoidal variation Fy 1128 = 6.3, p» 0.05).

Figure 4.2.4 Population fatality rates of passengers between 1970 and 1980
by month
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Figure 4.3.1 Average annual X change in population fatality rate of passengers
a. for males and females by age group
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4.3 Average annual % decrease in fatality rates

The average annual % decrease in passenger fatality rates differed for males and females
(Figure 4.2.1) and by age group (Figure 4.2.2). It also appears that the gender difference
varies with age group (Figure 4.3.la; Table 4.3.1; interaction F9.936 =- 2.7, 0.001 < p < 0.01}.

Males aged 50 or older showed a much greater annual % decrease (5.8%) than similarly aged
females (3.5%}. For children and teenagers, the average annual % decrease was slightly
greater for males than for females, while the converse held for persons in their 30's and
40's.

Table 4.3.1 Average annual % decrease in paasenger fatality rates (deaths per person) between
1970 and 19%0, classified by gender, gender and age group, gender and time of
week, and by gender and State.

Gendar

Group Males Females Persons

‘l'rotal 4.2 3.5 3.9
Age group

0- 4 3.1 3.0 3.0
5-16 4.3 2.9 3.7
17-19 4.8 3.5 4.3
20~-24 3.7 1.8 3.1
25-29 0.9 2.6 1.9
30-39 3.7 4.9 4.2
40-49 5.3 5.6 5.5
50-59 6.6 3.7 4.6
60-69 6.7 4.0 4.8
T0+ 4.0 2.9 3.2

Time of waak

Weekday
0000-0600 2.9 0.5 2.0
0600-1000 2.0 2.0 2.0
1000-1600 2.3 1.4 1.7
1600-2000 5.1 3.5 4.5
2000~-2400 4.2 4.5 4.3
Weakend
Q0000600 3.9 5.3 4.4
0600-10060 3.1 2.3 2.7
"000-1600 3.1 3.4 3.3
1600-2000 6.4 6.3 6.3
2000~2400 6.7 4.8 6.0
State
Queensland 5.8 3.6 4.7
Victoria 5.1 4.2 4.5
Tasmania 4.6 3.6 4.2
South Australia 3.7 4.4 4.0
Mew South Wales 3.6 3.1 3.4
Western Australia 3.3 3.4 3.4
Notes: All changes are decreases, except those marked '+

See Appendix 1 for data details
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Figure 4.3.2 Average annual ¥ change in population fatality rate of passengers
s, for males and females by State
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Male-female differences in the pattern of average annual % decrease in passenger fatality
rates with time of week were not statistically significant (Fg ¢3¢ = 1.5, p > 0.05; Figure
4,3.1b; Table 4.3.1). sSimilarly, male-female differences in the pattern of variation with
State were also not statistically significant (Fq g31 = 1.6, p > 0.05; Figure 4.3.2a; Table
4,3.1). state differences in the age-related variation in the average annual % change in
passenger fatality rates were not statistically significant {Fg5,591 = 1.3, p » 0.05; Figure
4.3.2b; Table 4.3.2).

Table 4.3.2 Average annual % decrease in passenger fatality rates (deaths per person) between
1970 and 1990, classified by age group, by age group and State, and by age group
and time of week.

Age group
Group 0-4 5-16 17-19 20-24 25-2% 30-39 40-49 50-59 .60-69 70+ All

Total 3.0 3.7 4.6 3.1 1.8 4.2 5.5 4.6 4.8 3.2 3.9

Btate

Queensland 5
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South Australia 2.

New Scouth Wales 2

Western Australia 2
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Figure 4.3.3 Average annual X change in population fatality rate of passengers
a. for selected times of the week by age group
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There was no statistically significant interaction between age and time of week (Fgy. g3 = 1.1,
p > 0.05; Figures 4.3.3a and 4.3.3b; Table 4.3.2). Evening (4pm to midnight) has the greatest
estimated decline for almost all age groups both at the weekend and during the week.
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Figure 4.3.4 Average annual X change in population fatality rate of passengers
a. for males and females by month
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There was nc statistically significant difference with month in the gender or age-related
variation in the average annual % change in passenger fatality rates (sex x month interaction
Fyi,995 = 1.0, p > 0.05; age x month interaction Fgg gg5 = 0.3, p > 0.05; Figures 4.3.4a and
4.3.4b; Table 4.3.3).

Table 4.3.3 Average annual % decrease in passenger fatality rates (deaths per person} between
1970 and 1990, classified by month, by month and gender, and by month and age

group.
Month
Group Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec All
Total 3.8 3.6 4.4 4.5 3.7 i.s 3.2 5.0 3.4 4.0 4.5 2.9 1.8
Gender
Males 3.4 4.0 5.7 4.6 3.5 4.6 3.8 5.5 2.8 5.2 4.4 3.3 4.2
Females 3.7 3.1 3.0 4.3 3.8 2.4 2.6 4.4 4.0 2.7 4.6 2.6 3.4
Age group
0- 4 0.6 0.2 4.2 4.1 2.1 4.6 3,0 2.9 0.6 3.4 5.9 4.6 3.1
5-16 4.0 4.0 3.1 3.9 3.4 4.9 3.5 4.6 3.1 4.2 4.9 1.9 3.7
17-1%8 3,3 3.9 7.1 4.5 5.0 2.4 3.4 6.2 3.5 4.2 2.5 4.8 4.3
20-24 2. 3,0 3,3 1.9 2.8 4.3 1.4 6.0 0.6 2,0 5.1 2.9 3.0
25-29 1.0 2.8 +0.2 2.4 2.8 4.4 5.1 0.5 2.0 4.3 1.8 +2.9 1.8
30-39 2.8 5.2 7.9 4.8 3.4 3.9 1.7 2.9 4.1 5.4 5.8 3.4 4.3
40-49 6.5 6.8 6.5 7.5 3.8 4.8 5.3 6.8 4.0 4.7 5.2 2.2 5.2
50-59 6.8 4.0 5.3 5.3 5.6 1.4 2.9 6.4 4.5 4.6 7.0 3.0 4.7
60-69 3.5 4.5 2.0 7.0 4.5 4.5 2.6 5.5 6.2 6.3 5.4 4.2 4.7
70+ 5.9 1.3 0.6 5.1 2.1 1.4 5.7 3.8 6.7 2.8 3.5 1.8 3.3
Notes: All changes are decreasas, except those marked '+'

See Appendix 1 for data details
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5.

Pedestrians

Fatality rates, per 100,000 persons, for pedestrians have fallen by an average of 4.0% each
year between 1970 and 1980.

Qf the aix States, Western Australia and Queensland had the greatest average annual %
decreases, and New South Wales and South Australia had the least.

Between 1970 and 1990, male pedestrian fatality rates remained about twice those of
females.

The average annual percentage decrease varied with age, The 40 to 69 year age groupsa had
the greatest decrease (an average of between 5 to 6% each year). Other ages had a lesser
decrease, except for 17 to 29 year olds for whom there was an average increase of 1.1% per
year.

- the difference between males and females was generally lesa at older age groups (except
for persons aged 70 years or older).

The average annual percentage decrease was greater for the weekend than for during the
week, except for the morning period {(6am to 1l0am).

For weekdays, evening (4pm to midnight) had a larger decrease (average of 5.1% each year)
than other times of the day {average of l.6% each year).

For weekends, evening {4pm to midnight) also had a larger decrease (average of 6.8% each
year) than other times of the day (average of 1.8% each year).

The average annual percentage decrease in fatality rates did not vary greatly with month or
3€330nN.

ARll the above results are for fatality rates calculated as the number of pedestrian
fatalities per perscn. The average annual decrease was greater when the fatality rates are
calculated as the number of pedestrian fatalities per registered vehicle or per kilcmetre
of travel. The overall average percentage decreases in the latter ratesa were 6.3% and
6.4%, respectively, for each year between 1970 and 1990.
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Figure 5.1.1 Fatality rates of pedestrians between 1970 and 1990
a. per 10° persons with fitted linear and quadratic trends
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‘.Table 5.1.1

®

5.1 Fatality rates between 1970 and 13990

Ovarall

Pedestrian fatality rates have fallen from 6.4 deaths/100,000 persons in 1970 to 2.5
deaths/100,000 persons in 1%%0 (Table 5.1.1; Figure S.1l.la). The average % decrease in the
rate was 4.0% each year, giving an estimated decrease over twenty years of 56%. A 95%
confidence interval for the annual % decrease is 3,7 to 4.4%,

For 1970 to 1990 overall, the description of the total fatality rate as decreasing by an
average of 4.0% annually provides an acceptable fit to the data. This did not necessarily
apply for shorter time periods. For example, there was little change between 1983 and 1988.

The fatality rates in Figure 5.1.l1a are deaths/100,000 person-years. Figure 5.1.1b shows this
fatality rate, together with fatality rates expressed as deaths/10,000 registered vehicles and

deaths/100 million vehicle kilometres of travel.

The average annual % decrease is similar

(6.3% and 6.4% respectively} for these last two rates, and ig greater than for the population
based rate (4.0%). Therefore, even though the number and use of vehicles grew between 1370
and 1990, the pedestrian rate decreased over this period. However, trends in the amount of

pedestrian travel are not known.

Fatality rate denominator

Pedestrian fatality rates between 1370 ang 1990, classified by type of rate (/10°
persons, /104 registered vehicles and /10

vehicle kilometres).

Year Persons Vehicles Kilometres Deaths
1970 6.4 1.74 1.07 624
1971 5.6 1.49 .92 559
1972 5.5 1.42 .89 553
1973 5.6 1.37 .86 571
1974 5.5 1.28 .82 567
1975 5.2 1.15 .75 641
1976 4.9 1.04 .68 651
1577 5.2 1.09 .10 638
1978 4.9 .99 .65 691
1579 4.5 .89 .58 544
1%80 4.4 .85 .55 637
1581 4.2 .BO .52 622
1982 3.9 .1 A7 588
1583 3.3 .59 .39 503
1984 3.5 .61 .40 532
1985 3.4 .59 .38 537
1986 3.4 .58 .37 538
1987 i .53 .33 454
1988 3.3 .58 .35 503
1989 3.0 .51 .31 500
1990 2.5 42 .25 382

Years of data: Pedestrian deaths in New South Wales (1870-%0), Victoria (1970-1899%0},
Queensiand (1975-1990), South Australia (1970-198% except 1977, 1987 and 1988), wWestern
Australia (1976-19%0), Tasmania {1970-1990), Northern Territory (1989-1990) and the

Australian Capital Territory (1985-1989).

At-risk information is from sources described in Section 1.2.

States ané Territories

Population rates for pedestrian deaths are higher in the Northern Territory than elsewhere,
and may be lower than elsewhere in the ACT (Figure 5.1.2a). Of the States {Figure 5.1.2bL),
New Scuth Wales had high rates during the 1980'e, while Queensland had low rates throughout

this period.

There was statistically significant variation between States in the average annual % change
) The largest % decrease was for Western
Australia (6.0%) which changed from having the highest fatality rate in 1976 to the lowest
fatality rate in 1989. Queensland had the next largest decrease (5.0%). The least %
decreases were for South Australia (3.4%) and New South Wales (3.6%).

(Fg 1014 = 2.7, 2.01 < p < 0.05; Figure 5.1.3).

These patterns are broadly similar when the rates are expressed as deaths per 10,000

registered vehicles (Figures S5.1.3a and 5,1.3b).

However, the differences between States are

not nearly as pronounced. In particular, percentage decreases for Queenslani and Western
Australia are much less and Queensland has one of the lowest decreases.
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Figure 5,1.2 Fatality rates of pedestrians between 1970 and 1990
a. for each State and Territory
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Figure 5.1.3 Vehicle fatality rates of pedestrians between 1970 and 1830
a. for each State and Territory
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5.2 Variation in fatality rates

Gander

Male pedestrian fatality rates have remained about twice those for females. The average
annual % decrease was similar for males {4.2%) and females {3.B%). The difference between the
genders is not statistically significant (Fy 1p18 = 1.1, p > 0.05}. The description of the
changes for males and for females as an average constant % decrease between 1970 and 1990 can
be seen to provide a good fit to the cGata (Figure 5.2.1).

Age group

Pedestrian fatality rates are highest for persons 70 vears or older. The age-specific rates
for adults are lower for each younger age group until the 30 to 319 year age group.

Each of the five age groups from 30 years and older has had a large annual average % decrease,
80 their relative ordering has remained the same throughout the twenty year period. However,
persons aged 40 to 6% years had the largest decreases of between 5% and 6%. This means that
although persons older than €% years had a decrease of 4.2%, in 189%0, the ratio of their
farality rate compared with that of the &0 to €5 year olds, has increased from about double to
about triple.

Persons aged 17 to 29 years had an annual average % increase in pedestrian fatality rates
{+1.1%}. This meant that they changed from having one of the lowest fatality rates in 1970 to
having rates similar to 50 yvear olds by 19%0.

Pedestrian fatality rates for children aged 16 or younger were similar te those of 40 year
olds, although their average annual % decrease is slightly lower {3.7%; Figures 5.2.2a and
5.2.2b).

The variation in % changes between age groups was statistically significant {Fg yg;p = 1%, P <«
0.001). :

Figure 5.2.1 Population fatality rates of pedestrians between 1970 and 1990
for males and females '
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Figure 5.2.2 Population fatality rates of pedestrians between 1970 and 1990
a. for persons aged 39 years and younger {in 6 age groups)
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Figure 5.2.3 Population fatality rates of pedestrians between 1870 and 1990
a. during the week
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Time of wesk

Pedestrian fatality rates are similar during the week and at the weekend for the day and early

evening periods (1Qam to 8pm). For late evening and night (8pm to 6am) they are higher at the
weekend while for the morning (6am to l0am} they are higher during the week (Figures 5.2.3a
and 5.2.3pb}.

Greater average annual % decreases cccurred for the evening (dpm to midnight) both during the
week and at the weekend (5.1% and 6.8% respectively!) than at the other times {(midnight to 4pm;
1.6% and 1.8% respectively). Weekday night (midnight te 6am) was the only weekday time which
had a greater average annual % decrease than the corresponding weekend period.

The highest rate during the week was for the early evening (4pm to 8pm) and the lowest is for
the night. The highest average annual % decrease during the week was for late evening (Bpm to
midnight). The fatality rate for this time changed from being intermediate between morning
and day (6am to 4pm), and early evening (4pm to 8pm) in 1970 to being lower than the two day
periods in 1990, The variation between these four pericds (ie except night; midnight to 6am)
has lessened considerably over the twenty years.

At the weekend, the highest rates were during the evening (4pm to midnight) and the lowest
rate in the morning (6am to l0am).

- With the exception of the morning period, the variation in fatality rates for the weekend
eriods has alsc decreased. The greatest average annual % decrease was for the evening (4pm
to midnight; 6.8%). This meant that, in 19870, rates in the evening (4pm to midnight) were

higher than those for the night (midnight to Sam} but by 1990 these rates were similar. The
daytime (l0am to 4pm; fatality rate was larger than that for night [(midnight to 6am) in 1870,
but had become less by 188%0.

The variation between times of the week in average annual % decreases in the pedestrian
fatality rate was statistically significant {Fg,1p10 = 24, P < Q0.001).

Month

Monthly pedestrian fatality rates for males and for females show considerable variation about
the long-term trend (Figure 5.2.4}). There appears to be little systematic variation in the
average annual % decrease in pedestrian fatality rates with month (Figures 5.3.4a and 5.3.4b;
between months Fy1,1148 = 1.4, p > 0.05; seasonal sinuscidal variation Fy 1148 = 1.2, p > 0.05).

Figure 5.,2.4 Population fatality rates of pedestrians between 1970 and 19890

by month
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Figure 5.3.1. Average annual X change in population fatality rate of pedestrians
a. for males and females by age group
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5.3 Average annual % decrease in fatality rates

The average annual % decrease in pedestrian fatality rates does not differ between males and
females (Figure 5.2.1), but does differ by age group (Figure 5.2.2}. Figure 5.3.la suggests
that there may be a gender difference for some age groups but this is not statistically
significant (see also Table 5.3.1; interaction Fg ggg = 1.8, p > 0.05).

Males and females aged 16 years and under, or 30 years and older, showed an average annual %
decrease of over 3%. Overall, 17 to 29 years olds had an average annual % incresase. However,
for 17 to 24 vear olds, this increase was apparent for females (increase of 2.6%) but not
males (0.1% decrease), whereas for 25 to 29 year olds, the ocpposite was true (male increase of
4.0%, female decrease of 2.2%).

Table 5.3.1 Average annual % decrease in pedestrian fatality rates (deaths per pexson}
between 1970 and 1930, classified by gender, by gender and age group, by gender
and time of week, and by gender and State.

Gender
Group Males Females Perscns

ll.':'ut.il 4.2 3.8 4.0

Age group
bD- 4
5-16

17-1%

20-24

25-29

30-39

40-49

50-59

60-69

70+
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Time of weak
Weekday
0000-0600 2.5 1
0600-1000 1.9 0
1000-1600 1.4 1.
1600-2000 4.5 4
2000-2400 6.7 6
Weekend
0000-0600 0
0600-1000 3
1004-1600 2.
6
7

Th o= =
Mndsthnw

1604-2000
2008-2400

[FUR R P
=) O B
T s e s e
© NN O
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e = m W

State

Western Australia 5.6 7
Queensland 4.7 5
Victoria 4.9 3,
New South Wales 3.6 3
South Australia 3.2 3
Tasmania 3.3 2

Bt A
Ve UmoWw

Notes: All changes are decreases, except those marked '+'
See Appendix 1 for data details
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Figure 5.3.2 Average annual X change in population fatality rate of pedestrians
a. for males and females by State
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Male-female differences in the pattern of average annual % decrease in pedestrian fatality
rates with time of week were not statistically significant (Fg ggg = 0.7, p > 0.05; Figure
5.3.1b; Table 5.3.1). Similarly, male-female differences in the pattern of variation with
State were also not statistically significant (Fg gg; = 0.7, p > 0.05; Figure 5.3.2a; Table
5,3.1). State differences in the age-related variation in the average annual % change in
pedestrian fatality rates were nominally statistically significant (Fyg gg; = 1.8, 0.001 <« p <
0.01; Figure 5.3.2b; Table 5.3.2). Western Australia, and to a lesser extent, Queensland
appear to have a different pattern with age compared with the other States.

Table 5.3.2 Average annual % decrease in pedestrian fatality rates {deaths per person)
between 1970 and 19980, classified by age group, by age group and State, and by
age group and time of week.

Age group
Group 0-4 5-16 17-19 20-24 25-29 30-35 40-49 50-59 60-69 70+ all
Total 4.5 3.4 +0.9 +0.2 +2.8 3.5 5.4 5.9 6.0 4.2 4.0
State
Western Australia 7.8 0.3  +7.9 7.7 +7.1 4.9 10.4 13.2 14.0 8.4 6.3
Queensland 5.7 3.2 +1.3 +5.1 +1.3 5.0 9.4 9.0 10.0 4.6 5.0
Victoria 5.2 4.6 0.6 2.3 +2.% 5.6 6.5 5.7 6.3 3.6 4.5
New South Wales 4.1 2.8 +2.5 +0.9 +2.8 2.0 3.9 5.9 5.1 4.5 3.6
South Australia 2.5 3.3 2.6 +4.5 +2.2 2.2 8.2 1,5 5.2 4.1 3.4
Tasmania +0.1 3.6 2.8 0.7 +7.3 13.9 2.7 7.5 5.0 5.8 2.9
Time of waak
Weekday
0000-0600 +0.3 1.5 +3.3 +2.3 +1.9 +0.2 7.3 8.1 6.3 6.6 2.2
0600-1000 5.9 3.2 +8.3 +4.6 +11.5 2.9 2.2 2.9 1.4 0.2 1.5
1000-1600 3.1 0.8 +4.,8 +3.9 +5.0 2.7 2.2 2.0 1.1 1.9 1.5
1600-2000 4.0 4.0 +0.1 0.6 +2.5 3.0 5.7 5.0 6.6 4.3 4.4
2000-2400 5.6 5.8 +2.1 2.6 +1.9 6.1 7.9 8.9 7.4 9.0 6.5
Week end
0000-0600 7.0 2.1 +2.5 +4.2 +6.6 1.6 3.2 5.8 6.6 11.7 0.3
0600~-1000 7.5 3.7 +0.8 4.5 1.5 3.9 2.7 2.3 3.5 1.8 2.8
1000-1600 3.6 4.6 +2.8 1.7 1.9 0.5 +0.6 2.9 4.8 1.7 3.2
1600-2000 8.1 4.3 3.0 0.9 +1.1 1.3 3.2 8.9 7.8 7.0 6.1
2000-2400 §.6 5.2 5.0 3.8 1.0 5.7 8.2 7.3 10.7 10.5 7.4
Notes: All changes are decreases, except those marked '+*

See Appendix 1 for data details
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Figure 5.3.3 Average annual X change in population fatality rate of pedestrians
a. for selected times of the week by age group
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There was no statistically significant interaction between age and time of week (Fg; gog = 1.2,
p > 0.05; Figures 5.3.3a and 5.3.3b; Table 5.3.2). However, the large average annual %
decreases in pedestrian fatality rates at night appeared to be small or absent for young
adults {aged 17 to 29 vears) and particularly marked for older adults {(aged 30 or older). By
contrast, the average annual % decrease in pedestrian fatality rates during the day showed
much less variation with age group.
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Figure 5.3.4 Average annual X change in popuilatiom fatality rate of pesdestrians

2. for males and females by month
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There are nominally statistically significant differences with month in the gender and age-
related variation in the average annual % change in pedestrian fatality rates (sex x month
interaction Fl%‘m“ = 2.5, 0.001 < p < 0.01; age x month interaction Fgq, 614514 = 1.4, 0.0l < p <
0.05; Table 5.3.3).

Table 5.3.3 Average annual % decrease in pedestrian fatality rates {deaths per person)
between 1970 and 1990, classified by month, by month and gender, and by month and

age group.
Month
Group Jan Feb Mar Apr May Jun Jul - Aug Sep Oct Nov Dec All
Total 3.9 3.6 4.4 4.2 4.5 3.6 4.1 5.6 3.4 4.2 3.9 3.3 4.1
Gander
Males 3.9 2.6 4.9 4.% 4.5 4.3 4.4 6.1 2.9 4.6 3.3 3.7 4.2
Females 4,1 5.6 3.6 3.5 4.4 2.1 3.6 4.6 4.6 3.5 5.1 2.5 3.9
'.Me group
a- 4 6.5 5.1 8.3 6.3 3.4 5.8 2.2 +0.5 1l.6 3.3 6.B 1.8 4.4
5-16 3.9 3.2 3.0 3.1 5.4 3.3 3.3 4.9 3.8 4.4 2.4 3.2 3.6
17-19 +0.1 +3.4 +1.9% 2.3 +2.5 +2.0 +1.3 2.0 +3.8 6.6 +0.3 +3.1 +0.7
20-24 2.3 0.4 +1.6 +4.7 0.4 0.2 +0.1 +2.9 0.3 +3.6 4.9 0.4 +0.1
25-29 5.4 +3.3 +2.2 +6.4 0.0 +4.3 +6.1 1.4 +1.1 +2.5 +4.0 +2.7 +2.2
30-3% 5.5 1.9 2.0 4.1 4.1 4.5 4.4 4.4 1.0 2.2 2.% 3.9 3.4
40-49 g.1 3.8 7.0 5.8 50 4.3 7.4 6.4 0.B 3.8 7.4 5.6 5.3
50-59 7.9 4.4 5.0 4.9 4.2 5.0 5.1 7.6 7.4 1.1.7 6.2 3.7 5.8
60-69 3.6 5,1 5.8 7.7 8.1 5.2 7.8 7.6 5.0 2.9 3.7 6.3 6.0
704 1.2 S5.2 5.5 3.6 4.7 3.1 3.3 6.7 4.3 4.7 3.7 4.6 4.4
Notes: All changes are decreases, except those marked '+

See Appendix 1 for data details
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