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ABSTRACT . _

A 0.08% maximum legal blood alcohol ievel (BAL) for
drivers in Queensland was replaced by a 0.03% BAL.
Asalcohol is especiaily likely to be a factor in night-time

* accidents, the evaluation focused on'the extent (¢ which
- night-time  accidents decreased in comparison te

daytime accidents. Tt appeared that most. if not all, of

- the significant 8.2% reduction in night-time hospitaliza-

tion and 5.5% reduction in property damage accidents
in the first year after the legislative change could be
attributed t6 the lower BAL, The evaluation showed
that the 0.05% BAL had an accident-reducing effective-
ness héyond its first year of operation, although some of

"the ccident feductions in the second and third years

may. have been parily the result. of -increased

enforcement.

INTRODUCTION
The Grand Rapids study (Borkenstein et al.,
1974) 'showed that drivers with a blaad alcohol
level (BAL) of 0.08% (80mg/10¢ ml) had an
- Accident Involvement [ndex of 33,02, compared
to only 6.99 for drivers with a BAL of 0.05%.
_Partly as a result of these findings, Queensland,
one af the six Australian stat_es; lowered its maxi-
mum  BAL from 0.08% to 0:05% as from
December 20, 1982. The purpose of this paper is
to evaluate the accident reducing effectiveness of
the lower BAL. Particular attention will be given
10 possible confounding variables, &s previous
studies of the introduction of lower BALs have
been difficult to interpret due to a concomitant
increase in enforcement (Noordzj. 1979), or the
occurrence of other relevant legislative changes in
close proximity (Warren et al., 1977).

Studies of the times at which people consume
alcoholic beverages.have shown that considerably
more alcohol is consumed at night-time than in

- the daytime. As a consequence, aleohol is espes
cially likely to be a factor in night-time traffic
accidents (Douglass, 1980). The comparisons

therefore focused on the extent to which night-

‘time accidents decreased in comparison to
daytime accidents after the new BALs became
operative. This type of analysis was suggested by
the study of Williams et al. (1983) in which the
effect on traffic accidents of raising the tegal
minimum drinking age was determined by using
daytime accidents as control data,

Where the necessary data were available. out-
of-State control comparisons were also made in
order to determine whether a decrease in the
nuinber of night-time accidents was restricted to’
the experimental State or part of a general
decrease in night“time accidents. ;

The study included property damage, injury .
and fatal accidents as the introduction of a 0.05%
BAL may have had varving effects for accidents
of different severity. For instance, due to the very
high BALs frequently found in drivers killed in
alcohol-related accidents, a 0.05% BAL may

“have had less effect on fatal than on injury

accidents,

METHOD

A three-year before period (1 January 1980-31 .
December 1982) and a three-year after period (1.
January 1983-31 December 1985) were used for
the analyses. Night-time (6 pm—6 am)/daytime 6
am~6 pm) comparisons for the before and after
periods were conducted for the number of (a)
fatal accideats, (b) accidents for which one or
more persons were admitted to hospital; (c) acci-
_dents in which one or more persons were injured.
but not admitted to hospital, and (d) reported
property damage accidents. As from 1 October
1978 &ll property damage accidents which.
resulted in damage of A$1000 or more were
required to be reported in Queensland. Inflation
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would' have decreased the real value of the
AS$1000 during the six years of the study, but the
effect should have been the same for daytime and
night-time accidents. For each of the four cate-
gories of accidents chi-square tests, with a correc-
tion for continuity (Siegel, 1956) were made. As

from 4 March 1985 a 0.02% BAL for drivers

under 1B years of age was introduced in
Queensland.

Western Australia was used as the out-of-State-

. control area as New South Wales, South Australia
and Victoria had random breath testing, and the
casualty accident numbers in the Australian
Capital Territory, Northern Territory and
Tasmania were too small for meaningful analysis,

A 0.02% BAL was introduced for first-year.

 drivers in Western Australia as from 9 December
1982 (Smith, 1986). Otherwise a 0.08% BAL
applied to all drivers in Western Australia from

1980 to 1985, Data for property damage accidents -

"hy time of day were ‘not obtained for Western
Australia as the reporting threshold was only
A$300. [ S

“The accident data for Quecnsland and Western
Australia were taken from published and unpub-
lished tables of the Australian Bureau of Statistics
in the two States.

Details were obtained of the breathalyser or

blood-alcohol analyses performed on road users

involved in road traffic accidents in Queensland
from 1 January 1980 to 31 December 1985, These
statistics included readings for persons killed. The
Australian Bureau of Statistics publication
containing the figures stated:

Where possible, blood analysis is carricd out on all
road users fatolly injured. while breathalyser or
blood tests may be conducted on drivers and riders
of vehicles whe were involved, but not fatally
injured, in accidents. Breathalyser tests are usually
conducted only after a preliminary test has indicated
the presence of atcohol.

Details of the number of drink-driving convic-.
tions in Queensland and Western Australia were
obtained for the period 1 July 1980 to 30 June
1985. These data were avaitable only for the years

_ended 30 June rather than for calendar years.

" RESULTS

‘I'abile 1 shows that in comparison to Queensland
daytime accidents, after the introduction of the
0.05% BAL in Queensiand there were significant

- reductions of 11.3% in night-time accidents in

which at least one person was admitted to
hospital, and 15.9% in night-time injury accidents
not resuiting in a hospital admission. In compar-
ison to Western Australian night-time injury acci-
dents, only the admitted to hospital analysis gave
a significant result (Table II), Neither of the fatal
accident comparisons in Tables I or Il gave a

Table | Number of daytime and night-time traffic accidents in Queensiand
before and after the Introduction of a 0.05% BAL as from 20 Decembar 1982

) Night-time Daytime .
Type of accident {6 pm — & am) (6 am - 6 pm) »*
Before Aftar Before After
Fatal ] 780 663 760 674 0.281
. Admitted to hospital - 4722 - 3832 (-11.3%) 6202 6732 20.795'**
lnjured, but not ad- "~ '
: mitted to hospital - 3393 3160 (—156.9%) 7092 7732 28.020%***
Property damage 9341 8900{-11.5%) 17060. 18215 3B.847%**

»eE < 0,001 -

Before period: 1 January 1980 ~ 31 December 1982
After period: 1 January 1983 — 31 December 1585

Figures in hrackets are the annual percentage decraases, after allowing torthe’
changes in the number of daytime accidents.
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ueensland

85, These Table /i Number of night-time fatal and injury traffic accidants in Queaensland

and Western Australia bafore and after the (ntroduction of 2 0.05% BAL in

accident variable (1983: x*=15.478, df=1. p
<0.001; - 16.7%; 1984: % =14.289, df=1, p

<0.001, - 15.9%; 1985: »*=11.968, df=1, p
- <0.001, - 15.0%). The percentages were calcy-

lated as the decrease in the number of night-time

‘accidents in the yéar in question as compared 1o

the annual mean of the before period, and after
allowing for the change in the number of daytime
accidents,

The number of property damage night-time
- accidents in Queensland during the three-year
after period was 11.5% less than expected (Table
-1} In comparison to the three-year béfore period.

for 1983 the reduction was only 5.5% (x?=~4.826,
df=1, p <0.05. By contrast, for 1984 the reduc-

 tion was 13.8% (x’=28.158, df=1, p <0.001). and .
- for 1985'15.1% (x’=30.875, df=1, p <(.001).

Using a two-sample, two-tail Kolmogorov--

Smimov test (Siegel, 1956) it was found that the
BAL distribution of all drvers and motorcyclists

involved in"accidents in Queenstand during the

three-ycar after period was significantly different

from that of the before period (D=0.0441,

dlled. 'I.'he Quaenaland as from 20 Decembasr 1982

ublllcatmn . Queansland Waest Australia

| nﬁt on alt Type of accident {6 pm -8 am) (6am - 8 pm) »?

thalyser or . Before After ) Before Aﬂer.

+and ridors Fatal 780 663 . 349 313 0274

ot fatally Admitted to hospital 4722 3832 (~8.1%) 2793 2498  7.254%*

i?i:(l;rcl::ec’; Injured, but not ad- ‘

mitted to hospital 3393 3160 3333 3317 3582

i@ convie. '

1alia were

2 30 June e 00

the years Before period: 1 January 1980 — 31 Decernber 1982

years. - After period: 1 January 1983 - 31 Decamber 1986

':;"e ?:f“::: significant finding, - p <0.001). The maximum differcnce between the
significant Additional analyses revcaled that for cach of  two distributions in Table Il occurred at a BAIL

- dents in the three years in the after pericd, the number of  of 0.08%. Further analyses rcvealed that the
'm.“ ed to Queensland night-time accidents resulting in a BAL distribution for 1983 was not significantly
. accidents hospital admission was signliﬁcantly less than for  different _from tl}at for 1?84‘ { D_=0.0293) or 1985
veo mpar- the total of the before period (1983: x?=5.651, (D=0.0350). while the distributions for 1984 and -
1ju:;v acei- df=1,p <0.05, - 8.2%: 1984: x2=11. 164, df=1, p 1985 were also  not sigpiﬂcantly dlf_ferent
ysis gave <0001, - 12.0%; 1985: «*=13.669, df=1, p  (D=0.0360). However. the distributions for each
+f the fatal <0.00l, - 13.6%). A similar comment also  of the three alter years were significantly different
Al gave a applies to the other Queensland night-time injury- . from those of the total before period (1983:

D=0.0417, p <0.05: 1984; D=0.0475. p <0.01;

. 1985: D=0.0507, p <0.01). ‘
From Table IV it can be seen that during the -

middle two years of the after period there was a
22.1% increase in the mean annual number of

drink-driving convictions in Qucensland, in

comparison to the middle two vears of the before
period. For Western Australia the corresponding
increase was 6.9%. .

DISCUSSION
Many factors can influence the number of traffic

‘accidents which occur and are subsequently
‘tecorded by the traffic authorities. Before consi-

dering the results, the methodology of the study

will therefore be reviewed with the aim of deter- -
mining the degree to which the experimental’

design permits one to agtribute causality for the
decrease in night-time accidents during the after

- period to the introduction of the 0.05% BAL.

When evaluating the effect of an alcohol-
related legislative change, some researchers have
used a within-State control area. Others have

#
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Tabig ii! Blood alcohol Ievels of drivers and motorcyclists involved in traffic
accidents In Queensiand 1980 to 1986 : .

BAL (%) 1980 - 1982 1983 - 1985
0.0 542 (3.8%) 636 {12.3%)
0.01-0.04 177 {3.2%} 243 (4.7%)
0.06 87 (1.6%) 76(1.5%)
0.06 103 (1.9%} 106 {2.0%)
0.07 163 (3.0%) 130 {2.6%)
0.08 106 {1.9%) 145 {2.8%) —
0.09 - 0.10 L372(6.7%) 308 (6.9%)
0.1 -0.12 479 (8.7%) 426 18.2%)
0.13-0.14 581 (10.1%) 623 (10.1%) .
0,15+ 2929 (63.1%] 2592 {60.0%)
6184 (100.0%)

Yotal -

5519 (100%)

Table IV Numbar of drink-driving convictions in Queensland and Wastern

Austral:a from 1 July 1980 to 30 June

1985

Year o ” Queensland . Western Australia

11980 - 81 | 17650 10626

1881 - 82 18942 - ‘11809

1982 - 83 19048. 11648

1983 -84 23178 . 11081

1984 - 86 21370 . 12911

: Maan per year for the two years ended:

30 June 1982 18246 - 1217

~ 30 June 1385 | 22274(4221%) . 11996 {+6.9%)

S Figures in brackets are the parcentage increaaos fram the two years anded
v : 30 June 1982 to the two yedrs ended 30 June 1985 ’

used a similar out-of-State area. Only occusion-
ally has a researcher used both types of control, as
was the case for this study. The use of a within-

State control area enabled a wide variety of pos-

sible confounding factors. such as changes in the

weather. economic conditions and numnber of

vehicles to be monitored (Reichardt, 1979). The
out-of-State control area permitted any general
change in the number of night-time accidents to

- be'controlled for (Campbell and Stanley, 1966).

The simultaneous use of both types of confrol in

- traffic accident studies can provide the necessary.

information to cffectively rule out alternative
explanations of qngmﬁcunt changes in dependent

pl

variables (Wagenaar, 1983}

While it is true that most alcohol-related acei-
dents occur at night-time, not all do. The 0.05%
BAL could therefo_re have been expected to
slightly reduce daytime accidents, in addition to
its main effect on night-time accidents. This
means that the night-time—daytime comparisons
would have been slightly conservative as the
decreasc in night-time accidents had to be over
and above any decrease in daytime accidents in
order to give a significant finding.

Following the introduction of the 0.05% BAL
in Queensland there was an immediate reduction
of 8.2% in night-time hospitatization accidents. In

[r—
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the following. years the percentage decreases
became 12.0% and 13.6%. a factor possibly
related to the increased aumber of drink-driving
convictions in these years (see Table {V), ‘The
number of daytime hospitalization accidents for
the after period was slightly less than for the
period before (Table I), meaning that the above
reductions in night-time accidents were over and
above the daytime reductions. Also, the out-of-

‘State comparison gave a significant reduction of

B.1% for.the three years of the after period (Table

). : :
* For non-hospitalization accidents the percent-

age_ reductions for each of the three after years
were all highly significant and of approximately

the same magnitude (1983~ 16.7%; 1984 - 15.9% ; .

1985 - 15.0%). However, the significant resuits
were as much due to an increase in daytime
accidents in Queensland for each of the three
after years as a decrease In night-time accidents
(Table I). The importance of this was shown in

. Table I where the result of the out-of-State night-

time comparison only. occurred with a probability

 of less than (.10. Some idea of the extent to which

the above three percentage decrcases were pos-

sibly inflated is to be gained from a comparison of
* the number of night-time accidents in Queensiand

during the three-year before and after periods
(Table [). The reduction from 3393 to 3160 repre-

sented only a 6.9% decrease.

The significant decrease of 5.5% in night-time
property damage accidents during the first after
year in Queensland was considerably less than for
thesecond (13.8%) and third (15. 1%} after years,
The highly significant results for the latter two

* years were die more to an increase in daytime
. accidents, than to larger reductions in night-time

accidents. By contrast, the number of daytime

. property damage accidents in Queenstand during

1983 (5571) was slightly less than the annual mean

~ of the before period (5686.7, ‘Table I).

-One of the requirements for the attribution of

- causality in drink-driving studies is that there

should be a close temporal relationship between
the implementation of the legislation and the
change in the dependent variables. For both the
injury accident variables and the property
damage accident variable this condition was sutis-

fled, as the number of night-time accidents in 1983

was significantly Jess than for the before period.

_ wsing daytime accidents as the control data, From

Table 1V it can be seen that the change in the
number of drink-driving convictions did not

commence until some time after the 0.05% BAL
was introduced. It would therefore appear.
reasonabie to attribute most of the significan(
reduction in hospitalization and property damage

accidents in 1983 to the 0.05% BAL. The signifi-

cant result for nor-hospitalization accidents may
also have been due to the 0.05% BAL, but the

change in the number of daytime non-hospitaliza-
tion accidents means that some caution has to be

exercised in interpreting the apparent decrease,
Such a qualification is not applicable to the huspi-
talization and property damage accident variables
as the 1983 duytime data were approximately. the
same as the mean of the three-year betore period,
and so provided the basis for a valid comparison

-of the introduction of the 0.05% BAL.

From Table 1V it is apparent that the Queens-
land police increased the numiber of drink-driving

convictions during the after period, but that the .

increase was only approximately 12% more than
the police increased drink-driving enforcement in
Western Australia. The short-term effect of
traffic law enforcement blitzes on alcohol-related
accidents has been previously documented (Hurst
and Wright, 1981). Thus, if the significant decrea-
ses in hight-time injury and property damage
accidents in Queensland were due to increased
enforcement rather than to the introduction of
the 0.05% BAL, one would have expected the
accident reductions to be of relatively short
duration. This was clearly not the case, as for all
three of the after years the night-time injury and

property damage accident variables had signifi-

cant decreases in comparison to Queensland
daytime accidents. )

The greater percentage reductions in night-
time hospitalization and property damage acci:
dents in 1984 coincided with an increase in
daytime accidents, and causes one to question the

-extent to which the increased enforcement in

1983-84 (Table IV) did in fact influence night-
time accidents. If the numbers of daytime acci-
dents for 1984 had been the same as for the before
period and for 1983, the percentage reductions in
night-time hospitalization and propesty damage
accidents in 1984 would have been very similar to
those for 1983,

Additional support for the above conclusion of - -
the effectiveness of the 0.05% BAL in Queens- " ..

v
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land is to be found in Table 111, The BAL distribu-
tions of drivers involved in accidents for 1983,
1984 and 1985 were not significantly different, yet
" each of these three years was significantly differ-
ent to the before period, Exactly the same pattern
of results applies to the two injury accident vaH-
ables, and 5o highlights the finding of Borkenslein
‘et al. (1974) of how the probability of an accident
increases with the BAL of the driver. From Table

period only 14.6% of the drivers involved in

. accidents had a BAL of 0.05% or less. The corres-

ponding figure fof the after period was 18.5%. By
contrast, at the other end of the distribution. the
peicentage of drivers with a BAL of 0.15% or
‘more decreased from 53.1% in the before period
to 50.0% during the after period, The effect of the

* 0.05% BAL was to shifi the distribution towards

the lower BALs. Furthermore, as the total for the
after period was 335 less than for the before
" périod. it would seem that the BAL distribution

_was shifted to such an extent that there was a

reduction in the number of drivers involved in
‘accidents, as was shown in Tables [ and IL.

* Insignificant results were obtained for all the
fatal accident comparisons. This'is not really-a
- sutprising finding as many of the drivers and

motor¢yclists kitled in aicohol-related accidents in -

Australia have very high BALs. A 0.05% BAL
-may be ignored in much the same way as a 0.08%
BAL, although all the fatal accident comparisons
had a tendesicy to be in the predicted direction.
Possibly there was a modest deterrent effect for
fatal accidents, but the relatively small numbers

" in the fatal accident comparisons meant that the

analyses lacked thie power of the injury accident. .

' comparisons, especially as the percentage chan-

ges were noticeably sinaller for the fatal accident
analyses. . '

/I response to Hurst’s (1985) question ‘Blood
aleohol limits and detérrence: Ts there a rational

" . basis for choice?' it appears from the Queensland

~experience that a 0.05% BAL will significantly
" veduce injury and property damage accidents

over and above the presumed accident reducing

effectiveness of a 0.08% BAL. Furthermore, the
‘evaluation showed that in contrast to many other
alcohol-relitéd countermeasures, the 0.05%
BAL apparently had-an accident reducing effec-
_tiveness beyond its first year of operation. ‘
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