
The Early Effects of Ontario’s
Administrative Driver’s Licence
Suspension Law on Driver
Fatalities with a BAC > 80 mg%
Robert E. Mann, PhD1,2

Reginald G. Smart, PhD1

Gina Stoduto, MEd1

Douglas Beirness, PhD3

Robert Lamble, PhD4

Evelyn Vingilis, PhD5

ABSTRACT

Background: On November 29, 1996, Ontario introduced an Administrative Driver’s
Licence Suspension (ADLS) law, which required that anyone charged with driving with a
blood alcohol concentration (BAC) over the legal limit of 80 mg% or failing to provide a
breath sample would have their licence suspended for a period of 90 days at the time the
charge was laid. This study evaluates the early effects of Ontario’s ADLS law on alcohol-
involved driver fatalities.

Methods: Interrupted time series analysis with ARIMA modelling was applied to the
monthly proportion of drivers killed in Ontario with a BAC over 80 mg% for the period
Jan. 1, 1988 to Dec. 31, 1997.

Results: A significant intervention effect was found, with ADLS being associated with an
estimated reduction of 17.3% in the proportion of fatally injured drivers who were over
the legal limit.

Conclusion: These data provide an early indication that the law resulted in some success
in reducing alcohol-related driver fatalities.

According to Transport Canada,
about 1,350 people die in alcohol-
related collisions in Canada every

year.1 Drinking-driving collisions are one
of the leading causes of person-years of life
lost in Canada, and among adolescents
and young adults are one of the leading
causes of death and serious injury.2-4

Several federal and provincial legislative
initiatives have been directed to reducing
this serious problem in recent years, with
strong support from health and advocacy
groups (for example, refs. 5-7). In Ontario,
the government introduced an
Administrative Driver’s Licence
Suspension (ADLS) law which came into
effect on November 29, 1996. Prior to the
ADLS law, a driver in Ontario who was
charged under the Criminal Code of
Canada for driving a motor vehicle while
over the legal blood alcohol limit
(80 mg%) could have his or her licence
suspended for 12 hours at the time the
charge was laid. Under Ontario’s ADLS
law, drivers charged with refusing to pro-
vide a breath sample or driving with a
blood alcohol level over 80 mg% have
their driver’s licence suspended by the
Registrar of Motor Vehicles for a period of
90 days at the time the charge is laid.

Licence suspensions have important spe-
cific deterrent effects, in that they reduce
offenders’ driving and collisions during the
period that they are applied.8,9 However, a
desired impact of such a measure is a gen-
eral deterrent effect, where people who
might otherwise drink and drive are
deterred from doing so by knowledge of
the law.10,11 Research demonstrates that
legal initiatives can have important public
health effects that are more dramatic and
immediate than voluntary programs.12,13

Analyses of changes to drinking-driving
laws in several jurisdictions have reached
this conclusion, although the extent of
impact appears to depend on factors such
as type of change introduced, levels of
enforcement of the law and the public’s
awareness of and support for the law.10,14-16

Evaluations of the effects of administrative
suspension laws in the U.S. have found
some evidence for a general deterrent
effect, although only a small number of
investigations involving aggregate collision
and fatality data have been reported.17-19 In
the only Canadian data available, Beirness
et al.20 found that the joint introduction in
Manitoba in 1989 of laws permitting
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administrative suspensions and seizure of
vehicles (from drivers caught driving while
suspended) was associated with a 27%
reduction in drinking driver fatalities dur-
ing the 6 years following the law’s intro-
duction.

Previous research has suggested that a
specific chain of events, which requires
both publicity and law implementation, is
required to establish the potential for effec-
tive general deterrence.10,11,14,21,22 Public
awareness plays an important preventive
role. In order for drivers to modify their
behaviour, they must be aware of the new
law. In at least one previous instance, the
collision-reducing potential of an earlier
drinking-driving law in Ontario may have
been muted by low levels of public aware-
ness.14 The ADLS implementation plan
included major efforts to inform the public
of the new law, although government bud-
gets for advertising only allowed for free
public service announcements. In evalua-
tions of administrative suspension laws, the
present study is unique in measuring the
knowledge and behaviour components of
the causal chain, which are considered nec-
essary for general deterrence and hence
reduced collisions to occur. We previously
reported that the public’s awareness of
Ontario’s new ADLS sanction increased
and self-reported drinking-driving
decreased after the law was introduced.23

We thus predicted that, with public aware-
ness of the new law and a reduction in self-
reported driving after drinking, alcohol-
related collisions should decline in the
province over the year following imple-
mentation of the law. We describe here the
impact of the law in Ontario on fatally
injured drivers with a BAC over the legal
limit of 80 mg%.

METHODS

Data on fatally injured drivers in Ontario
between Jan. 1, 1988 and Dec. 31, 1997
(n=6486) were obtained from the Traffic
Injury Research Foundation (TIRF). The
TIRF Fatality Database has been widely
recognized as among the most complete
for alcohol in the world. Drivers of off-
road vehicles, motorized snow vehicles,
farm tractors, construction equipment,
trains, streetcars, bicycles, and other non-
motor vehicles or unknown vehicle types
were excluded. Also, drivers who died and

from whom a sample was drawn more than
6 hours following the collision were
excluded from the dataset. The overall rate
of testing of alcohol was 80.1% and the
drivers not tested (16.1% who were untest-
ed and 3.8% for whom the result could
not be determined) were excluded from
analyses, resulting in a total sample of
5,198 drivers. These data were aggregated
by month of collision with a mean number
of fatalities per month of 54.1 (SD=13.3,
range 24-95). For each month of data, dri-
vers were classified as BAC � 80 mg% ver-
sus BAC > 80 mg%.

RESULTS

Figure 1 presents the monthly proportions
of fatally injured drivers with a BAC > 80
mg% in Ontario. Across months, the aver-
age proportion of fatally injured drivers
with a BAC over the legal limit was 33.6%
(SD=9.4). There is a clear pattern of sea-
sonal variation in the data. For both mea-
sures, the level of alcohol involvement
tends to be lowest in December and
January, and highest in the spring and
summer months. As well, some tendency
for changes over time is observed. Thus,
any estimation of the impact of ADLS
must consider variation due to these
sources.

Interrupted time series analysis, with
ARIMA (auto-regressive integrated moving
average) modelling, has been developed for
use with these forms of data.24,25 Time
series analysis offers a statistical procedure
with very high levels of internal validity
approaching that of randomized trials26,27

for isolating the critical effects of an inter-
vention and for ruling out a number of
rival hypotheses, such as changes due to
instability of data, seasonal variation or to
long-range trends already occurring prior
to the intervention.28,29 A non-stationary
series involves trends or components which

may be unrelated to the effect of interest
and which, if not taken into account, can
cause a spurious estimation of the effect of
an intervention like ADLS. ARIMA mod-
elling involves an iterative process to
achieve a stationary series, by taking into
account noise parameters such as auto-
regressive and moving average terms in the
data.30 The estimated attributable fraction
corresponding to significant intervention
effects can be calculated using a formula
derived by Norström ((eß-1)100).30

The fatal collision series of percent of
drivers with BACs > 80 mg% was seasonal-
ly differenced and log-transformed. These
data were then subjected to interrupted
time series analysis with ARIMA model-
ling. The results of this analysis are sum-
marized in Table I. In the final model, a
significant seasonal moving average para-
meter was observed and incorporated. The
step intervention function for the intro-
duction of ADLS was tested and found to
be significant (p < 0.01). Analysis of the
residuals is a diagnostic step to determine if
the final model is subject to potential bias-
ing effects of autocorrelation in the data.
Application of the Durbin-Watson test for
autocorrelation to the residuals resulted in
a nonsignificant value (1.91), which indi-
cates that no significant autocorrelation
could be detected in the residuals. Based
on the estimated etiological fraction for the
intervention effect, introduction of the
ADLS law was associated with a reduction
of 17.3% in the proportion of driver fatali-
ties with a BAC over 80 mg% in the peri-
od between Dec. 1, 1996 and Dec. 31,
1997.

This intervention effect is illustrated in
more detail in Figure 2. This figure con-
tains the observed proportion of drivers
with a BAC over 80 mg% after ADLS was
introduced, along with the proportion that
would be projected if no intervention had
occurred. This figure shows that the effects

TABLE I
Summary of Interrupted Time Series Analysis of Percent of 
Fatally Injured Drivers with a BAC Over 80 mg%†

Coefficient (SE)
Noise Parameter:

Seasonal Moving Average 0.728 (0.104)*
Step Intervention Effect:

Introduction of ADLS -0.190 (0.074)*
Durbin-Watson 1.91
Attributable Fraction 0.173

* p<0.01
† Dependent measure was log-transformed and differenced.
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of the law varied over months. In some
months, the effect was very large; for
example in December 1996, February
1997 and December 1997, the proportion
was reduced by about 40%. In other
months, a smaller reduction was observed,
and in still other months, little or no
impact is apparent (such as in January,
October and November 1997). There does
not appear to be any consistent pattern in
these differences between observed and
projected data, such as would be expected
if previous findings of a large initial effect
followed by a gradual decline in general
deterrent effects were replicated here.10,14

DISCUSSION

While drinking-driving remains a serious
cause of injury and death in Ontario, the
results of this research suggest that some
success in reducing this problem has been
achieved with Ontario’s Administrative
Driver’s Licence Suspension law. However,
there are important restrictions to keep in

mind when interpreting these results. First,
these data are restricted to the effects of the
law in the first 13 months following its
introduction. Previous research has sug-
gested that the impact of legal initiatives
can be reduced over time,10,14 and thus an
evaluation of this initiative over a longer
period is necessary before we can deter-
mine whether any effects observed here are
sustained. Second, the research involves a
quasi-experimental design and so alterna-
tive explanations of the results cannot be
entirely ruled out. For example, we cannot
be certain that enforcement levels did not
increase with introduction of the new law.
However, the time series approach
employed here is considered to be the
strongest method for examining policy ini-
tiatives such as the ADLS law10,27-29 and
approaches randomized studies in the abili-
ty to rule out confounding.28 Third, these
data are derived from administrative data-
bases, and thus the quality of the data may
be influenced by factors not under the con-
trol of the researchers. Despite these limi-

tations, these data permit an evaluation of
the early effects of ADLS on alcohol-
related driver fatalities.

The results suggest that alcohol-related
driver fatalities declined significantly when
the Administrative Driver’s Licence
Suspension law was introduced. We previ-
ously observed a high level of awareness of
the law with its introduction, and also that
self-reported driving after drinking (in the
previous 30 days) declined by about 30%.23

These data thus provide support for the
deterrence model described earlier, in sug-
gesting that appropriate increases in knowl-
edge and changes in behaviour are impor-
tant prerequisites for collision reductions
due to general deterrence to occur.10,14-16

These data also support and strengthen
the results of other evaluations of adminis-
trative suspension laws. In the only previ-
ous analysis of an administrative suspen-
sion law in Canada, Beirness and col-
leagues20 observed that introduction of an
administrative suspension law in Manitoba
was associated with significant declines in

Figure 1. Percentage of Ontario driver fatalities with BAC > 80 mg%, before and after introduction of Administrative
Driver’s Licence Suspensions.
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alcohol-related driver fatalities. The smaller
reduction observed in Ontario compared
to Manitoba could be due to several fac-
tors. A law permitting vehicle impound-
ment was introduced at the same time as
the administrative suspension law in
Manitoba, and thus some effects of the two
measures could not be separated. In
Ontario in recent years, there have been
other legal initiatives to reduce drunk dri-
ving, but none occurred in the 16 months
prior to or following the introduction of
administrative suspensions. The two stud-
ies also differed in the length of the pre-
and post-intervention period examined
and the variable assessed, i.e., the number
of fatalities with any alcohol in Manitoba
versus the proportion of fatalities with
BACs over 80 mg% in our study.

It is important to note that there
appeared to be variation across months in
the effect of the law. In several previous
studies, the introduction of a legal initia-
tive resulted in a large initial reduction in
alcohol-related collisions followed by a
gradual reduction in the effect.10,14

However, this pattern does not seem to be
observed here, and instead no particular
pattern can be described as yet. This may
be due to the relatively short follow-up
interval examined here, and underscores
the need for continued evaluation of the
impact of this law.

These findings are early indications of
the success of Ontario’s ADLS law in
reducing drinking-driving and appear to
provide evidence of general deterrence.
Associated with public awareness of the law
and a reduction in self-reported driving
after drinking23 was a significant reduction
in driver fatalities with a BAC over the legal
limit. These data support the use of legisla-
tive initiatives to combat the problem of
drunk driving, and provide a valuable indi-
cation of the impact on this destructive and
deadly behaviour that can be achieved with
legislative change. It will be important,
however, to examine the effects of this law
over the longer term to see if these gains are
maintained. Further evaluations should also
assess the impact of enforcement levels and
the drivers’ characteristics associated with
response to this law. It is also important to
note that while a portion of the drinking-
driving problem in Ontario appears to have
been affected by this law, it still remains a
serious cause of injury and death.
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RÉSUMÉ

Contexte : Le 29 novembre 1996, l’Ontario déposait une réglementation sur la suspension
administrative des permis de conduire aux termes de laquelle toute personne conduisant un
véhicule automobile alors que son alcoolémie dépasse la limite légale de 80 mg/100 ml ou
refusant de fournir un échantillon d’haleine perdait son permis de conduire pour une durée de
90 jours, dès son inculpation. Cette étude évalue les premières répercussions de la réglementation
ontarienne sur la proportion d’accidents mortels liés à l’alcool.

Méthode : Une analyse interrompue des séries chronologiques à l’aide du modèle ARMMI a été
appliquée à la proportion mensuelle de conducteurs ayant été tués en Ontario entre le 1er janvier
1988 et le 31 décembre 1997 et dont l’alcoolémie dépassait 80 mg/100 ml.

Résultats : Les chercheurs ont constaté que la réglementation avait un effet significatif, car elle était
associée à une réduction approximative de 17,3 % des décès parmi les conducteurs ayant une
alcoolémie supérieure à la limite légale.

Conclusion : Ces données préliminaires indiquent donc que la suspension administrative des
permis de conduire peut réduire, dans une certaine mesure, le nombre d’accidents mortels reliés à
l’alcool.
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