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Abstract

Background: After alcohol, cannabis is the recreational drug most often found among
dead or injured drivers. While the effects of alcohol on driving risks are well-described,
the effects of cannabis on driving risks are less well understood. We have observed, in
survey data, that the chances of past year collisions among drivers who report driving
after drinking alcohol (DUIA) are significantly increased, and similarly that the chances
of past year collisions among drivers who report driving after cannabis use (DUIC) are
also significantly increased. Recently, we examined drivers who reported both DUIA
and DUIC (DUIC+A) and found that the past-year collision risk in this group, at 30.5%,
was 2-4 times that seen among drivers who reported either behaviour by itself (Sayer et
al., in preparation).

Aims: This DUIA+C group may be an important risk group, and the purpose of this
study was to explore factors that might distinguish this group from other drivers.

Methods: Data were derived from the CAMH Monitor, an ongoing population survey of
Ontario adults (18 years and older). Data from 2002 to 2010 were merged for this study
(N=16,054). We compare the demographic, psychosocial, substance use and driving
characteristics of four groups of drivers: DUIA, DUIC, DUIA+C, and those who
reported no driving after drinking or cannabis use.

Results: The proportion of the population in the DUIA+C group is relatively small, at
about 0.9%. Preliminary analyses reveal important differences by age group, with
younger drivers being significantly more likely to report DUIA, DUIC and DUIA+C.
Drivers who reported any DUIC were also more likely to report DUIA+C than drivers
who reported any DUIA.

Discussion and conclusions: Our analyses provide further confirmation that individuals
who fall in this DUIA+C group are an important group from road safety perspectives.
Further analyses will consider the potential impact of frequency of substance use,
substance related problems, and indicators of mental health problems on the likelihood of
an individual being in the DUIA+C group.



Introduction

Alcohol and cannabis are two of the most commonly used psychoactive substances
(lalomiteanu, Adlaf, Hamilton, & Mann, 2012). The hazards of driving after drinking
have long been known. Alcohol impairs the behavioural and cognitive skills needed for
safe driving, and as Blood Alcohol Content increases, the risk of collision involvement
increases exponentially (e.g., Borkenstein, Crowther, Shumate, Ziel, & Zylman, 1974).
Over the past several decades, many programs and policies have been directed towards
preventing driving after drinking and the resulting collisions, injuries and deaths, with
important success (e.g., Wickens, Butters, Flam-Zalcman, Stoduto, & Mann, 2013).

Much less is known about the effects of cannabis on driving. For many years, it has been
recognized that cannabis does affect psychomotor and cognitive skills in the laboratory,
but the impact of cannabis on collision risk has been much less clear. Early
epidemiological studies seemed to suggest that driving under the influence of cannabis
(DUIC) had little or no effect on collision risk (Bates & Blakely, 1999). However, these
findings may have been due in part to methodological difficulties in conducting this
research, and more recent studies are providing stronger evidence that DUIC is associated
with significant increases in collision risk (e.g., Mann, Stoduto, lalomiteanu, Asbridge,
Smart, & Wickens, 2010;Asbridge, Hayden, & Cartwright, 2012).

Research on DUIC has noted that drivers who report DUIC often report DUIA as well
(e.g., Walsh and Mann, 1999; Fischer, Rodopoulos, Rehm, & lvsins, 2006). A small
number of laboratory and epidemiological studies have suggested that the combination of
alcohol and cannabis could by itself could result in effects that are larger than the effects
of either drug individually (e.g., Biecheler, Peytavin, the SAM Group, Facy, &
Martineau, 2008). However, there is little that is currently known about the combined
effects of cannabis and alcohol on driving performance or collision risk. As well, while it
is known that some drivers report both DUIA and DUIC (hereafter referred to as
DUIA+C), the characteristics of these drivers and the collision risks they experienced are
not well understood.

Recently, we examined self-reported collision risks in a sample of drivers who report
DUIA+C drawn from a large representative sample of the Ontario adult population
(Sayer, lalomiteanu, Stoduto, Wickens, Mann, Le Foll, & Brands, submitted). The
results suggested that those who report DUIA+C may be a particularly important group
from a road safety perspective. Self-reported collisions in the past year varied
substantially among drivers who report no driving after using substances (6.7% reported
a collision in the past year), DUIA only (collision reported by 8.5%), DUIC only
(collision reported by 14.0%) and DUIA+C (collision reported by 30.5%). We are not
able to determine from these survey data if the drivers who report DUIA+C drive after
using both substances on the same occasions, but nevertheless their odds of collision
involvement were significantly higher than those in known higher risk groups (DUIA and
DUIC).



The purpose of this study was to explore factors that might be related to the much higher
collision risk seen in the DUIA+C group. We compared the DUIA+C group to drivers
who report DUIA only, DUIC only, and no driving after substance use on demographic
factors, substance use factors, and mental health factors.

Methods

Data were derived from the CAMH Monitor (CM), an annual repeated cross-sectional
survey of Ontario adults. The CAMH Monitor is an addiction and mental health
surveillance survey using an anonymous random-digit-dialing telephone survey of the
Ontario population aged 18 and older, administered by the Institute for Social Research,
York University. The CAMH Monitor is continuously conducted on quarterly samples
and employs a stratified (region) two-stage (telephone number, respondent) list-assisted
probability sample design. The following 6 regional strata are used: Toronto, Central
East, East, Central West, West, and North. Sample sizes have averaged between 2,005
and 3,039 respondents. Response rates varied between 58% and 51%. The weighted
sample is considered representative of the Ontario general adult population. For purposes
of the current study, data from 2002 to 2012 were merged. Our analysis is based on a
subsample of respondents who reported having a valid driving license at the time of the
survey (N=22,106). All survey estimates were weighted, and variance and statistical tests
were corrected for the complex sampling design.

Groups and Measures

We constructed four groups for purposes of these analyses: (1) Neither DUIA nor DUIC
— participants who reported no driving after drinking alcohol and no driving after
cannabis use in the past year; (2) DUIA — participants who reported driving after drinking
alcohol only in the past year; (3) DUIC — participants who reported driving after use of
cannabis only in the past year; and (4) DUIA+C — participants who reported driving after
drinking alcohol and reported driving after cannabis use in the past year.

We included measures of gender and age in these analyses. We also included the
following measures of substance use, substance problems, and mental health:

Current cigarette smoker. A current cigarette smoker was defined as someone who: 1) has
smoked over 100 cigarettes in his/her lifetime, 2) is a daily or occasional smoker, and 3)
has smoked in the past 30 days (yes=1).

Weekly binge drinking. Weekly binge drinking was defined as drinking five or more
drinks on a single occasion at least once a week during the past 12 months (yes=1).
AUDIT (8+). Hazardous or harmful drinking was measured with the Alcohol Use
Disorders Identification Test (AUDIT), a 10-item instrument designed to detect
hazardous or harmful drinking at the less severe end of the spectrum. The percentage
reported here is based on a score of 8 or more out of 40, which represents an established
high-risk pattern of drinking that increases the likelihood of future medical and physical
problems, or indicates harmful consequences of use already experienced. The reference
period for the AUDIT is the past 12 months before the survey.



Cannabis use. We defined cannabis use as (1) reported using cannabis monthly or more
often in the past 12 months; (2) reported using cannabis less than monthly in the past
12months; (3) never used in the past 12 months

ASSIST (4+). Cannabis use problems were measured with the Cannabis Involvement
Score on the ASSIST screener, which consists of 6 items assessing cannabis
consumption and past-3-month cannabis-related problems. The percentage reported here
is based on a score of 4 or more out of 39.

GHQ (3+). Elevated psychological distress was measured with the 12-item version of the
General Health Questionnaire (GHQ), a screening instrument used to assess current
mental health problems. The items assess the recent frequency of experiencing 12
symptoms (e.g., stress, depression, problem making decisions). Elevated psychological
distress is defined as experiencing 3 or more of the 12 symptoms.

Poor mental health. This measure is defined as responses of “fair” or “poor” to the
question, “In general, would you say your overall mental health is excellent, very good,
good, fair or poor?”

More information on the CAMH Monitor survey, these measures and others included can
be found in lalomiteanu, Adlaf, Hamilton and Mann (2012).

Results

The differences among groups were explored with % analyses. All analyses are based on
the weighted sample size, using STATA software. The findings are summarized in Table
1.

Table 1. Substance use and mental health and demographic and driving
characteristics reported by Ontario licensed drivers, aged 18+, CAMH Monitor,
2002-2012

Total No driving Driving Driving Driving after
drivers after after alcohol after cannabis use and
cannabis/ use only cannabis driving after
alcohol use (DUIA) use only alcohol use
(DbUIC) (DUIA+DUIC)
Total N 22106 20524 1190 242 150
% % % % %
Gender ol
Men 50.1 475 80.9 747 83.1
Women 49.9 525 19.1 25.3 16.9
Age *k*k
18-34 27.7 26.3 34.5 64.6 66.3
35-54 42.6 42.9 42.6 30.3 28.3
55+ 29.8 30.8 22.9 5.1 5.4
Current smoking kel
Yes 19.8 18.3 27.6 58.6 58.6
No 80.2 81.7 72.4 414 414
Cannabis Use il
Monthly+ 6.1 4.0 7.2 89.6 87.9
Less than monthly 6.6 5.8 17.9 104 121
Never past 12m 87.3 90.2 74.9 - -




ASSIST (4+) ok

Yes 5.2 3.3 6.2 87.0 84.6
No 94.8 96.7 93.8 13.0 154
Alcohol use - weekly binge Fkx

drinking

Yes 9.5 7.2 35.5 28.7 57.7
No 90.5 92.8 64.5 71.3 42.3
AUDIT (8+) ok

Yes 13.3 10.1 47.2 44.6 82.4
No 86.7 89.9 52.8 55.4 17.6
GHQ (3+) Fxx

Yes 12.7 12.2 155 214 27.3
No 87.3 87.8 84.5 78.6 72.7
Self-Rated Mental Health faed

Fair/Poor 5.2 4.9 6.8 9.6 121
Good 94.8 95.1 93.2 90.4 87.9

Note: Significant difference - design based chi-square: **p<.01; **p<.001

Substantial differences among the four groups are observed, and differences are
statistically significant for all measures. Drivers in the three groups that report substance
use and driving are much more likely to be male than drivers who do not report driving
after substance use. The three substance use and driving groups are also more likely to
be younger. The two youngest groups are the DUIC and DUIA+ C groups, while the
DUIA group includes more middle-aged drivers. Similarly, the DUIC and DUIA+C
groups are much more likely to be tobacco smokers than the other two groups. The
DUIC and DUIC+A groups are also much more likely to be cannabis users than the other
two groups. There also appears to be a strong association of cannabis problems with
driving after using cannabis. Over 80% of both the DUIC and DUIA+C groups scored in
the problem range on the ASSIST, compared to 7.2% among DUIA drivers and 3.3%
among those who reported no driving after substance use. Interestingly, alcohol use and
problem measures appeared to differentiate the DUIC and DUIA+C groups; 57.7% of the
latter group compared to 28.7% of the former reported weekly binge drinking, and 82.4%
of the latter group compared to 44.6% of the former fell into the harmful/hazardous
drinking range on the AUDIT. It is also interesting to see that the DUIA+C group are
also more likely to report binge drinking and hazardous/harmful alcohol consumption
than the DUIA group. Finally, similar patterns were also observed on mental health
measures, although differences were not so pronounced. The three groups reporting
substance use and driving show more evidence of mental health problems than those who
did not report any driving after substance use. The DUIA+C group demonstrated the
highest levels of psychological distress as measured by the GHQ12, and were most likely
to report fair or poor mental health.



Discussion and conclusions

While these exploratory findings are interesting, it is important to keep in mind the
limitations of this research. The findings are based on self-reports and while the response
rate of the Monitor is considered good, nevertheless nonresponse and other forms of bias
may be affecting these results. As well, we cannot determine whether or not those who
reported DUIA+C combined alcohol combined use of alcohol and cannabis on individual
driving occasions.

Nevertheless, the results are of substantial interest and provide additional confirmation
that individuals who report both driving after drinking and driving after using cannabis
may be an important group from a road safety perspective. The high rates of collisions
reported by the DUIA+C group (Sayer et al, submitted) may be influenced by several
factors known to affect driving safely. This group consists of predominantly young male
drivers who are known to have higher collision rates and to show higher levels of risk
taking and related characteristics that enhance collision risk (e.g., Mann, Stoduto,
Vingilis, Asbridge, Wickens, lalomiteanu, Sharpley, & Smart, 2010). Substance use
and problem measures also appeared to characterize the DUIA+C group. Interestingly,
while their rates of cannabis use and cannabis problems (as measures by the ASSIST)
were similar to those seem among the DUIC group, their rates of heavy drinking and
drinking problems appeared much higher than those seen among the DUIA group. Heavy
substance use and substance problems are known to be associated with increased
collision risk and collision-related mortality rates (e.g., Mann et al, 2010; Callaghan,
Gatley, Veldhuizen, Lev-Ran, Mann, & Asbridge, 2013). As well, since these drivers
already appear to be combining heavy alcohol and cannabis use, they may be more likely
to use other collision-enhancing substances as well. Finally, the DUIA+C group was also
characterized by highest levels of mental health concerns, which are increasingly being
linked to elevated collision risk (Wickens, Mann, Stoduto, lalomiteanu, & Rehm, 2013).
The remarkably high rates of collisions seen in the DUIA+C group may thus be related to
many factors, and more research to identify those most salient to increasing their collision
risk is needed.

References

Asbridge, M., Hayden, J.A., Cartwright, J.L. (2012). Acute cannabis consumption and
motor vehicle collision risk: systematic review of observational studies and meta-
analysis. BMJ. 344:e536.

Bates, M.N. & Blakely, T.A. (1999). Role of cannabis in motor vehicle crashes,
Epidemiologic Review, 21, 222-232.

Biecheler, M.B., Peytavin, J.F., SAM Group, Facy, F., Martineau, H. (2008). SAM
survey on “drugs and fatal accidents”: Search of substances consumed and
comparison between drivers involved under the influence of alcohol or cannabis.
Traffic Injury Prevention, 9, 11-21.



Borkenstein, R.F., Crowther, R.F., Shumate, R.P., Ziel, W.B., Zylman, R. (1974). The
role of the drinking driver in traffic accidents (the Grand Rapids Study).

Blutalcohol. 11 (Suppl. 1), 7-13.

Callaghan, R.C.,Gatley, J.M., Veldhuizen, S., Lev-Ran, S., Mann, R.E., Asbridge, M.
(2013). Alcohol- or drug-use disorders and motor vehicle accident mortality: a
retrospective cohort study. Accident Analysis and Prevention, 53, 149-155.

Fischer B, Rodopoulos J, Rehm J, lvsins A. (2006). Toking and driving: Characteristics
of Canadian university students who drive after cannabis use — An exploratory
pilot study. Drugs: Education, Prevention and Policy, 13, 179-187.

lalomiteanu, A. R., Adlaf, E. M., Hamilton, H., & Mann, R. E. (2012). CAMH Monitor
eReport: Addiction & Mental Health Indicators Among Ontario Adults, 1977-
2011 (CAMH Research Document Series No. 35). Toronto, ON: Centre for
Addiction & Mental Health [Available at:
http://www.camh.ca/en/research/news_and_publications/Pages/camh_monitor.asp

x].

Mann RE, Stoduto G, lalomiteanu A, Asbridge M, Smart RG, Wickens CM. (2010). Self-
Reported Collision Risk Associated With Cannabis Use and Driving After
Cannabis Use Among Ontario Adults. Traffic Injury Prevention, 11, 115-122.

Mann, R.E., Stoduto, G., Vingilis, E., Asbridge, M., Wickens, C.M., lalomiteanu, A.,
Sharpley, J. and Smart, R.G. (2010). Alcohol and driving factors in collision risk.
Accident Analysis and Prevention, 42, 1538-1544.

Sayer, G., Stoduto, G., lalomiteanu, A., Wickens, C.M., Mann, R.E., Le Foll, B. and
Brands, B. (Manuscript submitted for publication). Collision risk associated with
self-reported driving after drinking and driving after cannabis use.

Walsh, G. and Mann, R.E. (1999). On the high-road: Driving under the influence of
Cannabis in Ontario. Canadian Journal of Public Health, 90, 260-263.

Wickens, C. M., Butters, J., Flam Zalcman, R., Stoduto, G. & Mann, R.E. (2013).
Alcohol control measures and traffic safety. In P. Boyle, P. Boffetta, W. Zatonski,
A. Lowenfels, O. Brawley, H. Burns, & J. Rehm (Eds.), Alcohol: Science, Policy
and Public Health, (378-388), Oxford University Press, Oxford, England.

Wickens, C.M., Mann, R.E., Stoduto, G., lalomiteanu, A. and Rehm, J. (2013). The
impact of probable anxiety and mood disorder on self-reported collisions. Journal
of Affective Disorders, 145, 253-255.


http://www.camh.ca/en/research/news_and_publications/Pages/camh_monitor.aspx%5d.
http://www.camh.ca/en/research/news_and_publications/Pages/camh_monitor.aspx%5d.

Influencing Behavioral Intentions toward Texting and Driving: Lessons
Learned from a Multifaceted Prevention Campaign

Michael Aguilar and Megan N. Shoji
Innocorp, Itd.
Journalism and Mass Communication, Sociology, University of Wisconsin-Madison

Abstract

Context

Impaired and distracted driving among youth is a serious national issue which results in
numerous fatalities and injuries each year. According to the Centers for Disease Control, car
crashes are the leading cause of death among people ages 16 to 21. On average, eight young
people die every day due to car crashes. Contributing to the carnage is the growing problem
of distracted driving. Drivers who frequently engage in inattention-related activities are more
likely to be involved in inattention-related crashes and near-crashes. Drivers who are
engaging in moderate to complex non-driving tasks are between 1.6 and 5.5 times as likely to
be involved in a crash or near-crash (Klauer, S.G. et al., The Impact of Driver Inattention

On Near-Crash/Crash Risk, April 2006)

Objectives

This project implements a distracted and impaired driving prevention campaign targeted at
teenagers (aged 16 to 19) in two U.S. rural community high schools. Known as
M.E.T.H.O.D. (Mind, Eyes, Two Hands On Driving), this teen-led campaign was designed
by U.S. based company, Innocorp, Itd., to reduce behavioral intentions toward impaired and
distracted driving by addressing their multifaceted determinants. These include self-efficacy,
response efficacy, threat and coping appraisal, barriers and benefits to change, subjective
norms and public commitment toward change. The research-based campaign activities were
designed to be hands-on, fun, and engaging for youth. We analysed survey data on 100
students to illuminate behavioral intentions toward impaired and distracted driving.

Key Outcomes

Using a youth-led multifaceted campaign, incorporating a definitive call-to-action, and
involving school and community leaders in the initiative proved crucial for program success.
The survey analysis indicates that students’ disproportionate belief that they are effective
drivers even when distracted was a key predictor of distracted driving among the students we
surveyed.

Discussion and conclusions

A call to action must be easy to understand, easy to commit to doing, relevant to addressing
the problem of distraction, and relevant to the individuals committing to the action. Programs
may need to tailor their interventions to their targeted populations and forms of distracted
driving.

Introduction
In 2011, 3,331 people were killed in crashes involving a distracted driver, compared to 3,267
in 2010. An additional, 387,000 people were injured in motor vehicle crashes involving a

distracted driver, compared to 416,000 injured in 2010. (Key Facts and Statistics, Retrieved
April 20, 2013 from http://www.distraction.gov/content/get-the-facts/facts-and-
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statistics.html). The problem of distracted driving is compounded as new communications
technology, GPS, mobile phones, and other devices that call for our attention are introduced into the
driving environment. In 2008, an estimated 28% of all crashes, or 1.6 million, on U.S. highways are
caused by drivers using cell phones (National Safety Council White Paper, 2010). In fact, using a cell
phone while driving increases one’s crash risk by a factor of 23 (Virginia Tech Transportation
Institute, Retrieved April 22 from http://www.vtti.vt.edu/featured/0413-distracted-driving.html).

Federal observational data from the NHTSA 2010 study shows that about 5 percent of drivers
in 2009 were talking on hand-held phones at any moment during the day. This equates to
about 672,000 passenger vehicles on the road at any moment during the day were driven by
people talking on hand-held phones.

In this age of limited resources and shrinking budgets, it is imperative that social scientists
continue to develop theories and approaches for message construction and prevention
campaigns to ensure these are both effective and efficient (Fishbein, M. et al., 2006). To
reduce crash risk and the injuries and fatalities that result, it is important to identify
interventions that encourage drivers to turn off their cell phones while driving. Research is
needed to identify methods for influencing the behavioral intentions of drivers who intend to
use a cell phone while driving. This paper addresses this need by exploring teens’ behavioral
intentions toward using cell phones while driving through the implementation of a distracted
driving prevention campaign. We present findings on the behavioral intentions of distracted
driving as well as lessons learned from the implementation of the campaign in two high
schools in a suburban U.S. community.

Behavioral Intentions toward Distracted Driving

Distracted driving involves the diversion of a driver’s attention away from activities critical
for safe driving and toward a competing non-driving task (Regan et al., 2009). It is not
unusual to see drivers simultaneously engaging in distracting activities while driving. This
may include reading a book or a map, interacting with the GPS, eating, putting on makeup, or
talking or texting on a cell phone while driving. Research suggests two key mechanisms
through which teens’ develop behavioral intentions to drive while distracted: sensation-
seeking and perceived self-efficacy.

Sensation-Seeking

Sensation-seeking is the “seeking of varied, novel, complex, and intense sensations and
experiences, and the willingness to take physical, social, legal, and financials risks for the
sake of such experience” (Zuckerman, 1978, p. 139-149). Sensation-seeking tendency has
been positively linked to participation in a number of risky behaviors, such as smoking,
heavy drinking, drug abuse, and driving under the influence of alcohol (Curran, M.F. et al.,
2010, The Association of Sensation Seeking and Impulsivity to Driving while under the
Influence of Alcohol). Therefore, high sensation-seeking teens may have strong behavioral
intentions to drive distracted regardless of whether they believe they are equipped to do it
well.

Perceived Self-Efficacy

Perceived self-efficacy refers to confidence in one’s ability to complete a given task. In many
domains, people’s sense of self-efficacy is optimistically biased. That is, they tend to
overestimate the probability of positive events and underestimate the probability of negative
ones (Sharot, 2011). A consistent finding in cognitive science is that attention has a limited
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capacity (Fougnie et al., 2006). Nowhere are these limitations more evident than in situations
in which people attempt to multitask, that is, perform two or more attention-demanding tasks
concurrently. Ironically, a recent study looking at multitasking ability found that individuals
who report multitasking more frequently (as it relates to multimedia consumption from
multiple sources) multitask /ess well than those who are multitasking less frequent (Ophir et
al., 2009).

With regard to driving, people tend to mistakenly believe they can simultaneously engage in
non-driving related tasks, like texting on a cell phone, without affecting their driving
performance. In other words, drivers have a blind spot for loss of attention due to cell phone
use, and thus they are unaware of their own driving impairments (Strayer & Drews, 2007).
Rather, many people insist that they are not impaired when they use a cell phone while
driving, despite readily admitting that they have seen others who drive erratically when they
use their cell phones (Watson et al., 2003). This optimistic bias may give people a false sense
of control over driving while distracted.

In a modern context in which teens are increasingly accustomed to multitasking, they may be
particularly at risk for optimistic bias in their perceptions of their ability to safely drive while
using a cell phone. Teens are especially likely to underestimate their susceptibility to harm or
the severity of potential negative consequences of some behaviour, and this belief increases
the likelihood that they will engage in the behavior (Sharot, 2011). Greater perceived self-
efficacy to multitask while driving (or in general) may increase the likelihood that teens will
use their phones while driving.

Approach

The aim of this paper is two-fold: (1) to ascertain the degree to which perceived self-efficacy
and sensation-seeking are associated with behavioral intention to drive while distracted; (2) to
report lessons learned from implementing an intervention designed to address behavioral
intentions toward distracted driving among teens. We implemented a distracted and impaired
driving prevention campaign targeted at teenagers (aged 16 to 19) in two U.S. rural
community high schools. Known as M.E.T.H.O.D. (Mind, Eyes, Two Hands On Driving),
this teen-led campaign was designed by U.S. based company, Innocorp, Itd., to reduce
behavioral intentions toward impaired and distracted driving by addressing multifaceted
potential determinants. These include self-efficacy, response efficacy, threat and coping
appraisal, barriers and benefits to change, subjective norms and public commitment toward
change.

The M.E.T.H.O.D. campaign is collaboratively implemented by students, school resource
officers, and administrators. Teen leaders work with school and community leaders to engage
peers in activities that promote responsible driving. The research-based campaign activities
are designed to be hands-on, fun, and engaging for youth. These include educational activities
that provide evidence-based and locally-specific information to the community, and
experiential activities that demonstrate our susceptibility to the serious consequences of
driving while distracted. This non-authoritarian approach is designed to allow people to come
to their own, well-informed conclusions about adopting responsible driving behaviors. The
campaign culminates in a concrete call-to-action, a teen-led initiative asking peers and
community members to commit to specific responsible driving behaviors.

A key component of the program is the “multitasking demonstration,” which is designed to
create cognitive dissonance between people’s optimistically biased beliefs about their self-
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efficacy and a direct experience demonstrating their actual ability to multitask. In the
multitasking demonstration, students are asked to do two tasks: counting backward from 100
as far as they can without missing numbers, and correctly matching as many differently
colored shapes as possible without making mistakes. Students first complete these tasks
separately for 30 seconds each. Students are then asked to guess how well they will do on
each task if they do them simultaneously, after which they complete the tasks simultaneously
for 30 seconds. At the end of the demonstration, students are faced with concrete dissonance
between their perceptions and direct evidence of their ability to multitask.

As part of the campaign, we also collected survey data on 100 students to illuminate their
behavioral intentions toward distracted driving, which was measured using the prompt:

You are driving in your vehicle down a road in town. There are some shops and parked
cars. It is about 2 o’clock on a fine dry afternoon. You hear your cell phone ring in the
seat beside you.

Students were then asked how likely they would be to use their cell phone in the hypothetical
situation and, if they used it, how likely different consequences would be (e.g., “T would find it
difficult to pay attention to the road”). In addition, students responded to 10 items designed to
measure their sensation-seeking tendency by indicating their level of agreement with statements
such as, “I enjoy the feeling of fast driving or riding in a speeding car.”

Evidence about Behavioral Intention to Drive while Distracted

As shown in figure 1, high school students in the target community have high behavioral
intentions to use a cell phone while driving, where the majority of students reported they
would be likely or very likely to answer their cell phone (67%) or to check the phone (84%).
Conversely, less than 10% reported these behaviours were “not at all likely.” Figures 2 and 3
demonstrate that students disproportionately believe that they are effective drivers even when
distracted or using a cell phone and that they are less susceptible than others to distraction.
Students varied more widely in their sensation-seeking, with a mean of 2.5 (Std. Dev.=0.53)
on the 10-item scale ranging from 1 (not at all sensation-seeking) to 4 (very much).

| would answer my cell phone. I would check my cell phone to see who is calling.
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Fig. 1 Distribution of Behavioral Intention to Use Cell Phone while Driving
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Fig. 2 Distribution of Perceived Self-Efficacy when Using Cell Phone while Driving

Distraction Affects Me Less Better at Multitasking
G0 501
50
40
40
2 307
a
Q
3 307
53% 44%
207
204
29%);
10 25% 10
13%
0 T T T T 0 T T T T
strongly disagree  disagree agree strongly agree strongly disagree  disagree agree strongly agree

Fig. 3 Distribution of Perceived Self-Efficacy toward General Multitasking

Correlational analyses indicated that the behavioral intention to use a cell phone while
driving (i.e., would answer phone, would check phone, would not let phone go to voicemail)
is positively associated with perceived self-efficacy but not sensation-seeking. The 10 survey
measures on sensation-seeking were not significantly related to student reports about the
likelihood that they would use a cell phone in the hypothetical scenario. Measures of self-
efficacy (i.e., better than others at multitasking, less affected than others by distraction, have
effective ways to drive and use phone, drive quite well using phone) were positively and
significantly associated with students’ behavioral intentions to drive while distracted,
regardless of whether the items were treated separately or combined into composite scales
(Cronbach’s a > .80). The association was consistently positive, statistically significant (p <
0.01), and moderately sized (0.314 < Pearson’s r < 0.668). The correlation coefficient for the
association between the scaled items was 0.640 (p < 0.01).

Lessons Learned from Implementation of M.E.T.H.O.D. Campaign

Three aspects of the program stood out as particularly crucial for the success of the
campaign: use of a youth-led multifaceted campaign, incorporating a definitive call-to-action,
and involving school and community leaders. A youth-led and multifaceted campaign was
important because research suggests youth have more influence among their peers in
promoting positive driving behaviours. It was also important that the call-to-action was easy

Influencing Behavioral Intentions toward Texting and Driving



to understand, easy to commit to doing, relevant to addressing the problem, and relevant to
the individuals committing to the action (Fishbein, et al., 2006).

Conclusion

The goal of this study was to identify variables that impact teens’ behavioral intentions to text and
drive, and to ascertain lessons learned from a distracted driving prevention campaign that was
successfully implemented in two U.S. rural community high schools. As the National Transportation
Safety Board noted in their recent call for a ban on all cell phones in cars, laws alone will not solve
the problem of distracted driving. It will take aggressive (and effective) educational campaigns and
enforcement.

Our survey analysis suggests that optimistic bias about self-efficacy to drive while using a phone
indeed is a strong predictor of students’ behavioral intentions to drive distracted. This suggests that
our campaign, which provided information and experiential activities, created dissonance between
teens’ naive beliefs about their ability to multitask and their actual ability to do so. The identification
of behavioral intentions improves our ability to intervene on them in ways that deter the use of a cell
phone while driving.

Future research should explore whether the behavioral intentions are the same for other forms of
distracted driving (e.g., due to eating, listening to music, talking in the car) or other populations (e.g.,
the elderly, the general population). Programs seeking to reduce crashes and injuries caused by
distracted driving may need to tailor their interventions to their targeted populations and
forms of distraction.
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The “Cheese Ball” Killer — The Car as a Murder Weapon

William J. Allender and Judith Perl
Forensic Services Group
New South Wales Police Force

“Before you embark on a journey of revenge, dig two graves.”
~ Confusius, China’s most famous Teacher, Philosopher and
Political theorist (551 — 479 BC)

Background

The incidence of violent crime in the community is an issue of on-going concern,
particularly in cases of murder and manslaughter. The weapons and methods used in
the commission of murder in Australia have remained relatively unchanged over the
years. The most common types of weapons used in murder (homicide) are generally
weapons of opportunity, such as knives or sharp instruments and hands/feet, with a
firearm becoming the third most common weapon for male victims/perpetrators.
Other methods included blunt instruments, fire, hanging or strangulation. The use of
an automobile as a murder weapon is quite rare.

Aims

To present a case where an automobile was used as a murder weapon. This case was
unusual as the series of events which unfolded were captured on a closed-circuit
television (CCTV) camera.

Methods

This case was drawn from our day to day forensic casework. The CCTV footage
derived from the crime scene was converted to real time and 'burnt' to a DVD. Blood
samples were taken from both the victim (at post-mortem) and the female perpetrator
of the crime when she was taken into Police custody. These blood samples were then
analysed by a NATA accredited laboratory.

Results

Both the victim and the perpetrator presented high range readings for alcohol.
However, the perpetrator also had other drugs in her system namely, cannabis,
diazepam and 'ecstasy’ (3,4-methylenedioxymethylamphetamine). Also, the CCTV
footage proved to be useful evidence as it clearly showed intent by the female
perpetrator.

Discussion and conclusions

The victim, an intoxicated young man in a boisterous gesture, threw some cheese
balls into the young woman's motor vehicle. In a fit of rage, the perpetrator whilst
intoxicated with cannabis, 'ecstasy' and alcohol, sought the ultimate revenge and used
her motor vehicle to end the young man's life.

Introduction/background

The victim, Eli, a young man of 21 years was drinking and socialising with friends at
home on the night of the 6 June, 2008. Around 2.30 am the next morning they



attended a tavern where they continued drinking. They were walking home just after
4 am when they went into a store where his older brother purchased a packet of
cheese and bacon balls.

On that same night the female perpetrator, Sarah, was drinking with friends. She
consumed a bottle of wine, smoked two cones of cannabis and took four 5 mg tablets
of Valium (her regular dose was only 2 tablets) at home. Around 11 pm she attended
a bar where she took an “ecstasy” tablet washed down with a glass of wine. She then
returned home with friends and consumed another bottle of wine before getting in her
car with a friend around 4 am allegedly intending to go to a shop to buy cigarettes.

Around 4.20 am Sarah was driving down a street when she encountered the victim
and his friends. The victim in a playful mood, threw some cheese balls into the air
and shouted “happy honeymoon!” and the couple in the car. Some of the chesses
balls landed onto the car. Sarah got out and appeared “very aggressive” and she tried
to kick and punch one of the males in the group who cried out “Settle down, it’s just
chips. What are you doing?” The group thinking that was the end of the matter
walked down an alleyway away from the vehicle.

Sarah got back in her car, sat in the seat and said to her passenger “I have had enough
of these guys” and then she accelerated the vehicle into the alley. She drove towards
the group hitting the victim Eli on the legs and he tried to get out of the way. He
limped away. One of the males in the group yelled “Run, let’s get out of here. This is
crazy” and they hid behind some industrial skip bins. Sarah then reversed, turned off
the car’s lights and waited. After a short time the victim and his friends, thinking the
danger was over, emerged and were greeted by the headlights on high beam and the
car lunging forward at them. The car drove onto the kerb colliding with one of the
males who fortunately only suffered minor injuries but the victim was not so lucky
and he was knocked down and pinned under the car as it then careered down some
stairs at the entrance to a gym. Sarah’s friend left the vehicle and ran off however she
remained at the scene. Police and ambulance officers attending did not realise for
some time the victim was still under the car.

Blood and Breath Results

Sarah was breath tested at the scene on a screening device indicated a positive result
(0.196 g/100ml). She underwent a breath analysis at a later time indicating the
equivalent of a blood alcohol concentration of 0.145 g/100ml of blood. She was later
taken to a hospital where a blood sample was also taken at 6.30 am. The results are
indicated in Table 1.

Table 1: Blood results for the driver.

drug detected concentration
Alcohol 0.140 g/100ml
3,4 methylenedioxymethylamphetamine | 0.07 mg/L
delta-9-tetrahydrocannabinol 0.005 mg/L
delta-9-THC acid 0.023 mg/L
diazepam 0.22 mg/L




nordiazepam 0.07 mg/L

temazepam <0.01 mg/L

venlafaxine <0.1 mg/L

The perpetrator’s BAC was estimated by Dr Allender to have been most likely to be
0.171 g/100ml at the time of the incident. An expert called by the defence estimated
her BAC at the time of the incident to have been most likely 0.176 g/100ml.

The victim, Eli, suffered multiple injuries including severe head injuries. The
victim’s post mortem sample results are indicated in Table 2.

Table 2 : Post mortem sample results for the victim

sample type drug and concentration

blood (femoral, preserved) | alcohol 0.186 g/100ml

urine alcohol  0.242 g/100ml

vitreous humour (preserved) | alcohol 0.219 g/100ml

No other drugs were detected in the victim.
Discussion and Conclusions

The perpetrator, Sarah, underwent an electronically recorded video/audio interview.
She stated that she consumed a bottle of wine at home, a glass of wine at a bar and
then another bottle of wine at home. She also stated she took an ecstasy tablet,
smoked some cannabis and took some Valium (diazepam). She stated she often binge
drinks and can get “emotional and fight” after consuming alcohol. She stated that
when she and her friend went to the shop to get cigarettes the group of males near the
shop were fighting and she tried to drive away in panic. She also stated her passenger
had grabbed the steering wheel causing her vehicle to collide with one of the males on
the road.

Sarah seemed unable to provide a satisfactory explanation as to how the vehicle ended
up in the street where the incident took place.

The CCTV footage became a major factor in the trial. The defence alleged Sarah was
highly intoxicated , she had difficulty reversing and accelerated in a state of panic and
the passenger pulled the steering wheel. However the CCTV footage showed the
vehicle “stalking” the group of males, including the victim, then driving towards the
group, up onto the footpath, hitting the victim , reversing and then driving onto the
footpath again towards the victim.

The jury, by majority verdict, found the driver Sarah guilty of murder and she was
sentenced to a maximum of 25 years gaol with a non-parole of 20 years.

The Judge in summing up stated:

“I have no doubt that she waited on the street until the deceased ventured out of hiding”



“She was aware that, when affected by alcohol, she acted impulsively, toward things that
irritated her... and that it was a senseless act of anger.”

He continued “She clearly wanted to teach the young man a lesson.” “It was an intention to
inflict very serious injury and the risk of death was very high.”

A young life snuffed out in ~ ““...a senseless act of anger.”

This headline appeared in the ‘Daily Telegraph’
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Abstract

Context

Although Brazil has made important attempts to change drinking and driving legislation over
the past few years, with the aim of strengthening the punishment for drunk drivers, the
burden of road traffic accidents in the country remains one of the highest in the world. The
most notable example was the new traffic law introduced in 2008, which lowered the blood
alcohol concentration (BAC) limit for drivers from 0.06% to 0.02%. This law resulted in
significant reductions in traffic accident rates but also revealed the limitations of using
research-derived evidence to guide policy changes in developing regions.

Objectives

This paper analyses the current situation regarding drinking and driving policies in Brazil
based on the most recent research conducted on this topic. Data obtained from peer-reviewed
journals and public discussions since the main enactment implemented in 2008 were
reviewed and compared to similar strategies that were demonstrated to be effective in
reducing alcohol-related traffic accidents in developed countries.

Outcomes

Lowering the BAC limit for drivers, which is a well-known effective evidence-based policy
change, reduced the number of traffic accidents and the frequency of driving under the
influence (DUI) of alcohol in Brazil. However, policy makers have ignored relevant features
concerning the effectiveness of this type of policy, such as the level of enforcement and the
perceived risk of DUI sanctioning. Additionally, the lack of evidence able to support the
creation and maintenance of drinking and driving policies is considered a great barrier to
enhancing the effectiveness of these policies.

Conclusions

Further investigation into the effects of measures derived from high-income countries to
control alcohol-impaired driving should be promoted in developing countries. Moreover,
searching for the best way to translate evidence into policy should be a priority in these
countries, where policies emerging from research may hold the key to improving the
effectiveness of actions aimed at reducing alcohol-related traffic accidents.

Introduction

Currently, eighty per cent of all road traffic fatalities occur in middle-income countries such
as Brazil, which, more often than not, have lower levels of motorization than high-income
countries (World Health Organization, 2013). This uneven distribution of the burden
attributed to traffic accidents between developing and developed countries clearly indicates
that the risk of being involved in a traffic accident varies according to the socioeconomic
level of the population.



The rapid increase in the number of vehicles, together with the lack of adequate traffic safety
policies, are considered the main reasons for the growing health and social burden attributed
to road traffic injuries globally (Nantulya & Reich, 2002). For instance, only 7% of the
world’s population is covered by regulations addressing the main risk factors for traffic
accidents (e.g., excessive speed and drunk driving) (World Health Organization, 2013). In
this sense, it seems very plausible that enhancing efforts directed towards the implementation
of new road safety laws is necessary to control one of the leading causes of death in Latin
America, particularly legislation regarding the use of alcohol by drivers, which accounts for
20-50% of traffic accident deaths in the region (Pan American Health Organization, 2007).

However, many questions must still be answered when transposing strategies that have been
demonstrated to be effective in reducing alcohol-related traffic accidents from developed
countries to developing regions. Over the past few years, Brazil has made notable attempts to
change drinking and driving legislation with the main goal of strengthening the punishment
for drunk drivers; thus, Brazil serves as a good model for studying the issues involved in
using evidence to guide policy changes in social settings where resources for road
infrastructure and law enforcement are limited.

Therefore, the objective of the present paper is to present and discuss the main effects of the
changes to drinking and driving laws on the reduction of DUI occurrences in Brazil and to
identify the best policy approaches for following these enactments. This paper considers the
most up-to-date research findings on this topic and the distinct situation involving the control
of drinking and driving among Brazilians.

Outcomes
The Brazilian scenario: drinking and driving legislation

Brazil started to enforce its first drink-drive law based on BAC limits in 1998, when a DUI
offense was considered a BAC in excess of 0.06% (Federative Republic of Brazil, 1997). At
the time, a pre- and post-law comparison study conducted in a city in southern Brazil
demonstrated a reduction in the number of car (-20%) and motorcycle (-9%) accident-injured
victims after the law was implemented, including a significant decline in the proportion of
alcohol breath odour detected among motorcycle riders (Liberatti et al., 2001).

After a period of a relatively constant rate of traffic fatalities in Brazil since the first
enactment of this law (approximately 20 deaths per 100,000 inhabitants) (Bacchieri & Barros,
2011), the federal government introduced a new law in 2008 that reduced the BAC limit for
drivers from 0.06% to 0.02%, concurrent with a substantial rise in the penalties based on
BAC test results. Drivers caught with a BAC between 0.02-0.06% were subject to a fine of
approximately US$475 and the temporary suspension of their driver’s license, while those
with a BAC above 0.06% could face a full suspension of their driver’s license and a criminal
sanction of up to 36 months of imprisonment (Federative Republic of Brazil, 2008).

Previous studies conducted in Brazil have supported the effectiveness of such enactments, in
terms of the reduction of both traffic accidents and the frequency of DUI. These results are in
accordance with the findings from the worldwide literature, showing that lowering the BAC
limit for drivers is an effective way to diminish alcohol-impaired driving (Mann et al., 2001).
In Sao Paulo, the largest city in Brazil, it was estimated that the new traffic law was
responsible for a significant reduction in the monthly rates of traffic fatalities (-16%) and



injuries (-2.3%) (Andreuccetti et al., 2011), as well as a 45% decrease in the proportion of
positive breathalyser tests among randomly stopped drivers (Campos et al., 2013).

Despite the beneficial effect attributed to the new legislation, a driver’s right to refuse a BAC
test was noted as an important barrier to the application of criminal sanctions against drunk
drivers (Andreuccetti et al., 2010), given that the sanctions imposed on the 2008 legislation
were dependent on the BAC test findings. As a consequence, a new change in the previous
law that allowed police officers to use other evidence (e.g., clinical signs, videos or
witnesses’ reports) to support a DUI offense - particularly when the driver refused to provide
a BAC sample - was approved in December 2012. This law also made it illegal to have any
measurable amount of alcohol in the blood and introduced a fine that was twice as high as it
had been in 2008 (Federative Republic of Brazil, 2012).

Is the zero tolerance law the best approach?

Although there is strong evidence supporting the beneficial impact of reducing the legal BAC
limit to 0.05% or lower (World Health Organization, 2013), the idea that implementing a zero
tolerance law will generate a general deterrence effect is still controversial, especially when
sanctions and punishment capacities are constrained (Kleiman & Kilmer, 2009).

In fact, there is little support for the argument that countries that have lower BAC limits for
drivers also demonstrate smaller proportions of road traffic deaths attributable to alcohol. For
example, when the association between BAC limits and alcohol-related traffic deaths was
tested among 85 countries for which these data are available, a weak and non-significant
correlation was found (Figure 1). Moreover, this association did not vary significantly, even
accounting for the countries' income levels, although it is known that the burden of road
traffic fatalities is shared disproportionately by low- to middle-income countries (Nantulya &
Reich, 2002).

This finding is of great interest for developing countries such as Brazil, where the main goal
of the drastic changes in drinking and driving legislation over the past years was to increase
the general deterrence effect of these laws and thus augment the perceived risk of DUI
sanctioning, which would result in a decrease in the rate of alcohol-related traffic accidents.
However, it has been shown that the decrease in the prevalence of drivers who reported
driving after binge drinking in Brazil observed right after the 2008 enactment, which
increased the severity of sanctions for drivers who consumed any amount of alcohol, was
sustained for less than four months after this law was put into practice (Moura et al., 2009).

Contributing factors to the effectiveness of DUI laws

Another interesting finding from the recent research conducted in Brazil regarding the
effectiveness of reducing the driver BAC limit was that a stronger impact of the new traffic
law was observed for traffic fatalities than for traffic injuries and in regions with greater DUI
enforcement (Andreuccetti et al., 2011; Neves Nunes & Costa Nascimento, 2012). Thus, it
seems that both the severity of traffic accidents, which might be related to a different effect of
this type of law on drunk-driving populations with diverse drinking patterns (Mann et al.,
2003), and the level of police enforcement are relevant to consider when analysing the
differential deterrence effect of drinking-driving legislations.



In addition, road traffic accidents influenced by alcohol suffer seasonal variation and depend
on a series of social behaviours and mass media strategies, including but not limited to
drinking frequency, motor vehicle utilization rates and media coverage (Mann et al., 2001;
Moura et al., 2009; Pechansky et al., 2012). Therefore, the full amount of data on the
variation of these characteristics must be evaluated before directing efforts towards specific
policies that address only one contributing factor, which usually do not consider the whole
picture of the drinking and driving behaviour in each locality.

Research gaps and future directions

Although research on drinking and driving in Brazil has advanced over the last decade, one of
the major gaps that hampers the establishment of an evidence-based prevention and
enforcement law against drunk drivers is the lack of a systematic collection of data on road
traffic injuries and fatalities (Pechansky & Chandran, 2012), including information on BAC
levels from drivers and victims, at both the national and state levels.

It also should be noted that any public health policy trying to achieve successful outcomes
should not ignore the socio-cultural barriers that are specific to each region. Because the
public in the Brazilian scenario seems to favour a more severe punishment for convicted
drunk drivers rather than a stricter DUI law for everyone (Andreuccetti et al., 2012), the
desired general deterrence effect expected of such laws may rely on a higher capacity of
putting DUI sanctions into effect and of improving resources for police enforcement, instead
of constantly changing laws that are not based on the most informed evidence of the
effectiveness of reducing alcohol-related traffic accidents.

Conclusions

Policy makers and traffic safety stakeholders should be aware of the limitations involved in
the implementation of zero-tolerance drinking and driving laws, especially in low- to middle-
income countries where resources for the enforcement of these laws are scant. In view of the
findings from the present review of the effectiveness of the strategies used in Brazil aimed at
reducing alcohol-impaired driving, a full assessment of the infrastructure and supporting
measures of such laws should be offered before implementing drastic changes in legislation.
Furthermore, the combination of different strategies that account for the various factors
contributing to the effectiveness of DUI laws, together with the involvement of several
government sectors and the support of the public, sounds far more reasonable than appealing
to the general deterrence effect of stricter DUI laws.

In conclusion, the idea of implementing traffic safety models from developed countries aimed
at reducing alcohol-related traffic accidents should be promoted in developing regions.
Nevertheless, the promotion of this idea should be followed by a simultaneous and rigorous
gathering of local evidence capable of guiding the creation and maintenance of effective
policies against drunk driving.
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Figure 1. Correlation between blood alcohol concentration (BAC) limits and the proportion of road traffic fatalities attributable to alcohol
use in 85 different countries. High-income countries are marked in blue, while low- to middle-income countries are in red. Spearman’s
correlation coefficient (rs=0.11; P=0.30). *Source: World Health Organization (2013). Global status report on road safety 2013: supporting a
decade of action. Geneva, Switzerland.
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Developments in Canadian community-based impaired driving initiatives:
MADD Canada’s “Campaign 911

Robert Solomon and Erika Chamberlain, Faculty of Law, Western University
Abstract

Context

Despite numerous legislative amendments, countless awareness programs and similar
initiatives, impairment-related crashes remain the leading criminal cause of death in Canada.
The progress made from the early 1980s until the late 1990s has almost stopped. Among
other problems, Canada’s charge rate for impaired driving offences per licensed driver is
relatively low, constituting less than 42% of the American rate as of 2010.

Various programs have been undertaken in Canada and the United States to encourage the
public to report suspected impaired drivers to the police. The elements of these programs
have varied, few programs were assessed, and the collected data were incomplete. In 2007,
MADD Canada launched its national “Campaign 911" to encourage the public to report
suspected impaired drivers. MADD Canada is the country’s largest grassroots anti-impaired
driving organization, giving its programs considerable reach.

Objectives
To review the pre-existing public mobilization programs, describe the key elements of
MADD Canada’s Campaign 911 and assess its reported impact.

Key Outcome

The results of MADD Canada’s Campaign 911 have been promising. The reported benefits
include: increased public perception of the risk of apprehension; increased public calls to the
police regarding suspected impaired drivers; and increased police vehicle interceptions,
provincial licence suspensions, federal impaired driving charges, and police follow-up with
the owners of reported vehicles that were not intercepted (MADD Canada, 2012, slide 6).

Discussion and conclusions

The elements of Campaign 911 are consistent with the research on effective media, traffic
safety and multi-component community campaigns (Babor et al, 2010, pp. 156-158, 200-202,
207-210; Elder et al, 2004; Phillips, Ulleberg & Vaa, 2011; Schults et al, 2009). Similarly,
the focus on increasing police interception and charge rates is consistent with deterrence
theory (Homel, 1993, p. 59; Nagin, 1998; Tay, 2005; Watson & Freeman, 2007). However,
the specific features, intensity and duration of the individual campaigns vary, and data on
these campaigns have not been collected on a consistent basis. Nevertheless, given the
promising results to date, MADD Canada’s Campaign 911 warrants a systematic review.

Introduction

Campaign 911 is not novel, as the public has been reporting suspected impaired drivers since
the establishment of the first police emergency call systems. Virtually all jurisdictions now
have a single dedicated phone number, such as 911, to receive public calls for emergency
services. Typically, the number is linked to a call centre that prioritizes the calls and, where
appropriate, dispatches the police, fire department and/or emergency medical services. The
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widespread use of cell phones has greatly increased the public’s capacity to report incidents
in a timely manner.

Campaign 911 builds on this existing infrastructure. It seeks to increase awareness of the
public’s role in detecting and apprehending suspected impaired drivers, the appropriateness
of calling 911 to report suspected impaired drivers, and the information that should be
reported. In turn, these measures should increase the number of public calls, the relevance of
the information reported, and the number of suspects intercepted and subjected to provincial
licence suspensions and criminal charges. In addition to the immediate removal of impaired
drivers from the roads, Campaign 911 seeks to deter impaired driving by increasing the
perceived risk of apprehension.

The pre-existing American and Canadian programs

There have been several initiatives in the United States to encourage reporting suspected
impaired drivers to the police. In 2007, the National Highway Traffic Safety Administration
(NHTSA) published a survey of these programs in 57 American states and territories. Of the
53 responding jurisdictions, 45 had a reporting program using the general emergency number,
and six had a reporting program with a dedicated emergency number (Fiorentino, Cure, &
Kipper, 2007, p. 2). In most cases, the public reports were directed to the appropriate police
agency, regardless of whether the jurisdiction had a general emergency number or a dedicated
number. Most of the jurisdictions simply noted that they had a reporting program and only
answered a few additional questions, leaving the majority of the survey unanswered.

Nevertheless, there were some trends in the responses. Most jurisdictions promoted their
programs using a combination of billboards, highway signs, patrol cars, television, and radio.
The most common problems included: too few patrol cars to respond to calls; inadequate or
incomplete information from callers; the time it took to find the reported vehicle; the lack of
probable cause to stop the reported vehicle; and inappropriate calls. Only Colorado, Idaho
and Washington reported evaluating their programs. However, the results of the evaluation
were unknown in Colorado and dated in Idaho. Washington indicated that its program had
resulted in an increase in arrests and a decrease in fatalities (Fiorentino, Cure, & Kipper,
2007, pp. 5-52).

The NHTSA study also sought detailed information on the impact of the specific programs,
but again the data reported were very limited. For example, only seven jurisdictions provided
information on three or more of the following questions, and only two jurisdictions provided
information on all five questions (Fiorentino, Cure, & Kipper, 2007, pp. 53-62):

() How often is a patrol vehicle actually dispatched?

(if) Awverage time between call and stoppage of vehicle?

(iii) Estimated percentage of calls resulting in arrest?

(iv) Estimated percentage of calls resulting in prosecution?

(v) Estimated percentage of calls resulting in conviction?

In Canada, programs encouraging the public to report impaired drivers are also popular. For
example, a program called “Operation Lookout” began in the late 1980s and was sponsored
by a series of Ontario community-based impaired driving groups. In 2006, the Ontario
Community Council on Impaired Driving (OCCID), a charitable organization, assumed
responsibility for Operation Lookout (Leonard, slide 3). The program components typically
included road signs, billboards, PSAs, and ads in newspapers. The program provided
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information on how to identify and report a suspected impaired driver (Purnell, 2008, p. 6).
Operation Lookout has been run in approximately 50 Ontario cities, towns and counties, but
as in the United States, little information is available on the features, intensity or duration of
these initiatives.

Although OCCID suggests that Operation Lookout has had significant traffic safety benefits,
little supporting evidence is provided (Leonard, slides 2 and 14). A presentation on the
Belleville, Ontario area Operation Lookout program reported the number of provincial
licence suspensions and impaired driving arrests from 2000 to 2005, but did not indicate if or
how this information related to the program (Jianopoulos, 2008, slide 5). A 2007 Grey Bruce
Health Unit press release stated that public calls to the police concerning suspected impaired
drivers increased 71% after the 2000 launch of the local Operation Lookout program (Grey
Bruce Health Unit, 2007). A 1995 Peel Regional Police report indicated that public calls
reporting suspected impaired drivers increased by 70% and that impaired driving incidents
had decreased by 36% following the 1992 introduction of Operation Lookout (Peel Regional
Police, 1995, p. 5).

The authors have been unable to find any other information on whether the Operation
Lookout programs increased the number of public calls to the police, police interceptions of
suspected impaired drivers, provincial licence suspensions or criminal charges.

MADD Canada’s Campaign 911

Campaign 911 is a community partnership involving traffic safety organizations, the police,
emergency call centres, public health units, insurance companies, municipalities, and the
media. Campaigns have been initiated in communities in three provinces and one territory,
and there are five province-wide Campaigns. In total, approximately 60 Campaign 911
programs, albeit sometimes using a different name,” are currently operating in cities, towns
and communities across Canada (Kelly, 2013, pp. 3-4).

MADD Canada has released a guide on establishing an effective Campaign 911 program. The
guide addresses the need for the police and emergency call centres to coordinate their
activities and provide sufficient resources for the anticipated increase in calls concerning
suspected impaired drivers. It emphasizes engaging and educating the public to maximize the
number of helpful calls and the importance of large, high-visibility roadside signs and
ongoing media initiatives. The guide also includes: educational materials on 10 signs of
impaired driving; instructions on how to call safely and the information to be conveyed; and
sample road signs, billboards, promotional materials, and other resources (MADD Canada,
2012, slides 7-11).

The guide sets out the key responsibilities of the police and community partners. The police
responsibilities include: responding to 911 calls and intercepting reported vehicles; issuing
provincial licence suspensions, laying criminal charges and following up with the owners of
reported vehicles that were not intercepted; and collecting related statistics (MADD Canada,
2012, slides 9-10). The community partners are expected to undertake media campaigns,
raise funds for 911 billboards and road signs, and educate the public and encourage them to
view impaired driving as an emergency that warrants calling 911.

! These include the “Call-911 Campaign,” the “Curb the Danger Program” and the “Report Impaired Drivers
Program.”
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Unlike the American study and Operation Lookout, there is considerable information on the
impact of at least some of the Campaign 911 programs, including those in two of Canada’s
largest municipalities. Moreover, most of the information is current to 2010 or 2011.
However, there is only statistical information on nine of the programs, and the type of data
reported varies. For example, in Saskatoon, Regina, Camrose, and Edmonton, the information
is limited to the post-implementation period. In other cases, information is available on the
number of pre and post-implementation calls, and the resulting police interceptions,
provincial licence suspensions, criminal charges, and follow-up actions concerning vehicles
that were not intercepted.

In the 12 months following the initiation of the program in Saskatoon (pop. 231,900) in 2010,
the public made almost 3,000 calls to 911 concerning suspected impaired driving. The police
intercepted 616 of the reported vehicles, and these police stops resulted in 240 provincial
licence suspensions and criminal charges. The police also sent warning letters to the owners
of 1,121 vehicles that had been reported but not intercepted (MADD Canada, 2012, slides 23-
24).

Edmonton (pop. 730,000) initiated its Campaign 911 program in 2007. It generated 9,229
calls in 2010, which led to 3,392 vehicle interceptions, 1,174 provincial licence suspensions
and criminal charges, and 1,192 follow-up letters to the owners of reported vehicles that were
not intercepted (MADD Canada, 2012, slides 25-26). While calls (7,852), suspensions and
criminal charges (969), and follow-up letters (584) declined in 2012 (Edmonton Police
Service, 2013), the January to March 2013 statistics are somewhat more positive (Kelly,
2013, p. 5). In its first eight months beginning in October 2010, the Camrose (pop. 17,200)
program received 192 calls, resulting in 101 vehicle interceptions, 34 provincial licence
suspensions and criminal charges, and 23 follow-up letters (MADD Canada, 2012, slides 29-
30).

Following the York Regional Municipality’s implementation of the program in 2006/07, the
average annual number of 911 calls about suspected impaired driving and resulting criminal
charges increased by 59% and 81%, respectively (MADD Canada, 2012, slides 19-20). In the
year after the 2008/09 launch of Calgary’s program, 911 calls concerning impaired drivers
and resulting criminal charges rose by 80% and 28%, respectively (MADD Canada, 2012,
slide 22).

In Ottawa, 911 calls reporting suspected impaired drivers increased by 43% following the
December 2009 implementation of the program (MADD Canada, 2012, slide 28). In
Nanaimo, the 2009 launch of the program was credited with increasing 911 calls concerning
suspected impaired driving by 110% and resulting provincial licence suspensions and
criminal charges by 100% and 33%, respectively (Kelly, 2013, p. 2). In the year following the
2011 launch of the Brandon campaign, total calls (911 and general police number)
concerning impaired driving suspects increased 47%, vehicle interceptions increased 79%,
and provincial licence suspensions and criminal charges increased 48% (Kelly, 2013, pp. 10-
11).

Conclusion
MADD Canada’s Campaign 911 is not novel, but it appears to be comprehensive, integrated

and well resourced. It is currently operational in more and larger communities than Operation
Lookout, which is mostly confined to Ontario. Campaign 911 is consistent with the research
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on effective media, traffic safety and multi-component community campaigns. It stresses the
importance of using high-visibility signs, undertaking ongoing intensive promotional
activities, educating and mobilizing the public, establishing partnerships with senior police
officials, and building broad community coalitions. In accordance with deterrence theory,
Campaign 911 focuses on increasing the number of vehicle interceptions, provincial licence
suspensions, impaired driving charges, and police follow-up contacts with the owners of
reported vehicles that were not intercepted.

Following implementation of the Campaign 911 programs, the number of public calls
regarding suspected impaired drivers sharply increased, as did the number of resulting
vehicle interceptions, provincial licence suspensions, criminal charges, and police follow-up
actions. The large highway signs and related promotional initiatives have likely increased
public awareness of the impaired driving issue and the public’s perception of the risk of
apprehension. Similarly, the increases in vehicle interceptions, provincial licence
suspensions, criminal charges, and police warning letters have probably had a deterrent
impact.

However, there is statistical information on only nine of the approximately 60 Campaign 911
programs and, of these, only five include pre and post-implementation data. Moreover, the
statistics in these five campaigns have not been collected and reported in a consistent manner.
As indicated, the programs are initiated on a local level, and there is little information on their
specific features, intensity, costs, and duration. Most of the Campaign 911 programs are
relatively new, and it cannot be assumed that their current impact will be sustained.

While the information on Campaign 911 is limited, the results to date have been promising.
Consequently, in our view, MADD Canada’s Campaign 911 warrants a systematic review.
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Developments in Canadian community-based impaired driving initiatives:
The Ontario “Last-Drink Program”
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Abstract

Context

A disproportionate number of impaired drivers come from licensed establishments, as
opposed to their own homes or other private venues. “Last Drink” programs focus liquor
licensing enforcement on high-risk establishments in an attempt to reduce impaired driving
and other alcohol-related incidents. Pursuant to the program, the police ask impaired driving
suspects where they were drinking. If a licensed establishment is named, the information is
forwarded to licensing officials for follow-up action.

Objectives

This paper outlines the rationale for implementing Last Drink programs and summarizes the
limited research on their impact. It describes Ontario’s mandatory Last Drink program and
the preliminary results of the pilot project on which it was based.

Key outcomes

A large percentage of impaired drivers in the Ontario pilot project came from a small
percentage of the licensed venues. The Alcohol and Gaming Commission of Ontario (AGCO)
described the program’s preliminary results as “encouraging on multiple fronts,” and Mothers
Against Drunk Driving (MADD) Canada and other safety organizations endorsed it. Ontario
subsequently introduced a mandatory province-wide Last Drink program.

Discussion and conclusions

Last Drink programs appear to temporarily improve serving practices in the targeted venues.
However, it is unclear if these initiatives have a lasting impact on the targeted establishments,
the broader hospitality industry or the incidence of impaired driving.

Introduction

Licensed venues account for about 20% of total alcohol consumption in Canada (Babor et al.,
2010, p. 32), but play a far greater role in impaired driving. A similar pattern is evident in the
United States and Australia. For example, one American study reported that between two-
thirds and three-quarters of intoxicated drivers stopped by police had their last drink at a
licensed establishment (Stewart & Sweedler, 2007, p. 4), while another American study put
the figure at up to 50% (Moore, 2007, p. 177). In New South Wales, approximately 50% of
impaired driving offenders had been drinking in a licensed premise prior to the offence
(Rydon, Stockwell, Syed, & Jenkins, 1993, p. 339). Not surprisingly, licensed establishments
are similarly overrepresented in alcohol-related crashes (Willingham & Mosher, 2013, slide
31).

An early Ontario roadside survey reported that while only 6% of the drivers were coming

from bars or taverns, they accounted for 16% of the drivers with BACs between .05% —
.08%, and 16% of those with BACs above .08% (Single & McKenzie, 1992, p. 3). In a 2001
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Alberta nighttime roadside study, drivers coming from bars and taverns were five times more
likely to be legally impaired than drivers coming from all other locations (Belton,
Voaklander, MacDonald, & Jhangri, 2001, p. 3). Similar results were evident in the 2003,
2008 and 2010 British Columbia roadside surveys (Beirness & Beasley, 2011). Moreover,
binge drinking (i.e. consuming five or more standard drinks in a single sitting), which
strongly correlates with impaired driving, is commonplace in licensed establishments,
particularly bars and taverns (Rydon et al., 1993).

Enforcing liquor licence legislation

It has long been illegal in Canada for licensed establishments to serve alcohol to patrons who
are or appear to be intoxicated, or to permit “drunkenness” on the premises. These stringent
prohibitions date from colonial times and remain subject to potentially severe penalties.
Moreover, even in the absence of a charge, licensing officials have broad administrative
authority to suspend or revoke a licence if the licensee has breached the liquor act, its
regulations or any conditions of the licence. Finally, the police and liquor licence inspectors
are authorized to enter and search any licensed premises without a warrant, demand
documentation and seize evidence of any offence. Licensing officials clearly have broad
investigatory powers and ample legal authority to ensure compliance with the legislation.

Some studies indicate that increased enforcement in licensed establishments reduces the
number of over-served patrons and impaired drivers originating from these venues. A
Swedish project involving enhanced licensing and police enforcement increased the rate of
service denial to intoxicated patrons from 5% in 1996 to 47% in 1999, and then to 70% in
2001. Moreover, crimes in the intervention area fell an estimated 29% compared to a slight
increase in the control area (Wallin, Lindewald, & Andreasson, 2004, pp. 409 & 411).

Other studies on enhanced enforcement are more equivocal. For example, one study stated
that “targeted responsible beverage service programs combined with enforcement may have
an impact on traffic safety” (Stewart & Sweedler, 2007, p. 5). Another study reported that
“enhanced regulation and enforcement ... cannot be relied on to prevent all, or even most,
problems” (Mann et al., 2009, p. 12). A recent review concluded that “there is insufficient
evidence to determine the effectiveness of over-service law enforcement initiatives as a
means to reduce excessive alcohol consumption and alcohol-related harms” (Task Force on
Community Preventive Services, 2011, p. 345).

The alcohol industry and others have suggested various alternatives to enhanced enforcement,
such as self-regulation of marketing, industry accords and industry-sponsored responsible
consumption campaigns. These measures have either proven to be ineffective or there is little
evidence of their efficacy (Babor et al., 2010, pp. 159-162; Anderson, Chisholm, & Fuhr,
2009, pp. 2237-2239; Dejong, Atkin, & Wallack, 1992). While some research indicates that
responsible beverage service programs have a positive effect, particularly when coupled with
intensive enforcement (National Highway Traffic Safety Administration [NHTSA], 2013, pp.
1-46 & 1-47), other studies have not found these programs to be effective (Ker & Chinnock,
2008; Hughes, Furness, Jones, & Bellis, 2010, pp. 10-12).

Last Drink programs

Introduction
Last Drink programs can be designed to address various problems stemming from licensed
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establishments, including alcohol-related violence and impaired driving. For example, when
the police apprehend an impaired driver, they ask the driver where he or she had been
drinking. If the driver identifies a specific venue, that information is forwarded to the
licensing authorities for follow-up. This may range from issuing a warning letter and
increased visits by police and regulatory officials, to taking disciplinary action. These
measures serve to encourage or force licensed establishments to improve their serving
practices (Sim, Morgan, & Batchelor, 2005).

The international experience

There is limited research on the effectiveness of Last Drink programs. While there are some
positive results in terms of the immediate effects of these programs, their lasting impact on
hospitality industry practices and impaired driving remains to be determined.

Two American studies have reported positive short-term results. Washtenaw County,
Michigan, initiated a Last Drink program in 1990. Enforcement was increased for 12 months
and focused on the 10 most problematic establishments. The rate at which “‘pseudopatrons’
simulating intoxication” were refused service rose from 17.5% to 41.0% at the end of 12
months (McKnight & Streff, 1994, p. 82). The percentage of suspects arrested for impaired
driving who reported coming from licensed establishments fell from 31.7% to 23.3% one
year after the increased enforcement initiative began. This percentage remained largely
unchanged in three comparison counties (p. 83).

A study of the impact of intensified enforcement on Washington State’s Last Drink program
reported “mixed” results (NHTSA, 2008, p. 4). Although the authors detected no change in
retail practices, there were two promising findings. First, the monthly average number of
impaired driving arrestees who reported coming from a targeted venue decreased 36%
following the intensive enforcement period (p. 9). The comparable decrease in the non-
targeted (control) venues was 7% (p. 9). Second, the average BAC of arrestees originating
from targeted establishments decreased from .135% to .127%, while there was a modest
increase in the control establishments (p. 11).

In the mid-1990s, New South Wales implemented the “Alcohol Linking Program,” requiring
the police to determine if suspects arrested for any offence had been drinking. If so, the police
recorded where the suspect had his or her last drink and followed up with any named venues
(Wiggers et al., 2004). A study of this program reported that 10% of the establishments
accounted for 50% of the people involved in police-attended incidents arising from licensed
venues. Following the adoption of an enhanced enforcement program, the number of
intoxicated individuals coming from licensed venues who were arrested for an alcohol-related
crime fell by up to 22%. The enhanced program involved more intensive enforcement, an
audit of the establishment’s serving practices, individualized recommendations, and police
follow up (p. 360). This study did not address the impact of the program on impaired driving.

Wellington, New Zealand implemented an enforcement program based on Last Drink
information and police intelligence. A study on the impact of increased police and licensing
enforcement in licensed establishments reported that it “may have contributed to a reduction
intensified enforcement periods, disorder and violent offences decreased (p. 58). Again, the
study did not address the impact of the intensified enforcement program on impaired driving.
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The Canadian experience

In response to “unacceptably high” rates of impaired driving in the early 1990s, Peel

Regional Police and licensing authorities initiated what became known as the “Last Drink
Campaign.” Licensees named by intoxicated suspects were subject to closer scrutiny and
progressive disciplinary action, which included sending licensees advisory letters and
reference materials, conducting full investigations and initiating disciplinary action (Peel
Regional Police, 1996, p. 4). In praising the program, both the police and licensing authorities
noted that it allowed them to more efficiently use their resources and enforce liquor laws (p.
4). However, the program was not formally assessed, and no data were provided on whether
it reduced the incidence of impaired driving in the region or the percentage of impaired
drivers who were coming from licensed venues. Only one statement was made in this regard,
namely: 19 impaired driving arrestees reported coming from a particular venue, and this
number fell by 50% once the Last Drink program was fully implemented (pp. 4-5). While this
was cited as an achievement, one could draw the opposite conclusion and question why this
venue still had a liquor licence.

Several municipal police departments and the AGCO launched a large Last Drink pilot
project in 2012. During this period, 3.6% (7 of the 196) of the identified licensed
establishments accounted for 26.5% of the suspects who were either arrested for a federal
impaired driving offence or given a provincial administrative licence suspension for having a
blood-alcohol concentration (BAC) between .05% and .08% (O’Halloran, 2012, slide 8).
The named establishments were subject to escalating AGCO interventions.” As well, 22
establishments were added to the AGCO’s “Risk-Based Enforcement List,” resulting in
increased inspections (slide 9). As with the Peel program, the police and licensing officials
strongly endorsed the project without providing any data on its impact.

Based on the pilot project, the Ontario Chiefs of Police and the AGCO introduced a
mandatory province-wide Last Drink program. As of August 6, 2012, all police were required
to report to the AGCO any death or serious injury that could be linked to drinking at a
licensed establishment or event, whether or not it was traffic related. The police were also
encouraged to report to the AGCO any alcohol-related offence, such as impaired driving and
public intoxication, which could be linked to an identified licensee (AGCO, 2012).

Conclusions

In Canada, a disproportionate share of impaired drivers apprehended by the police are coming
from licensed premises, with much of the problem attributable to a small number of high-risk
licensees. Last Drink programs are designed to identify these high-risk venues and subject
them to increased scrutiny and enforcement. The limited research to date suggests that Last
Drink programs can temporarily reduce service of alcohol to apparently intoxicated patrons
and the number of impaired drivers leaving targeted establishments. It remains to be
determined whether these positive results are due to the Last Drink program itself or to the
intensive enforcement that accompanies it. Nor is it clear if Last Drink programs have an

! The numbers reported in the presentation are inconsistent. Consequently, the numbers reported on slide 8 and
11 cannot be reconciled with those on other slides.

2 On a first report, a liquor inspector meets with the licensee to inform him or her of the incident. On a second
report, an inspector meets with the licensee and reviews the prohibitions against permitting drunkenness and
over-serving patrons. On a third report, an inspector meets with the licensee, and explains that the venue is being
placed on the Risk-Based Enforcement List and will be subject to increased inspections. Moreover, a formal
warning letter is sent to the licensee.
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ongoing impact on the targeted venues, the broader hospitality industry or the incidence of
impaired driving. While Last Drink programs have intrinsic appeal, the critical issue appears
to be whether the police and licensing authorities are willing to use their broad enforcement
authority to compel compliance.

References

Alcohol and Gaming Commission of Ontario [AGCO]. (2012). Mandatory reporting by
police to ACGO in August. AGCO Licence Line, 12(2), 4.

Anderson, P., Chisholm, D., & Fuhr, D. C. (2009). Effectiveness and cost-effectiveness of
policies and programmes to reduce the harm caused by alcohol. Lancet, 373(9682), 2234-
2246.

Babor, T., Caetano, R., Casswell, S., Edwards, G., Giesbrecht, N., Graham, K., ... Rossow, 1.
(2010). Alcohol: No ordinary commodity (2nd ed.). New York: Oxford University Press.

Beirness, D. J., & Beasley, E. E. (2011). Alcohol & Drug Use Among Drivers: British
Columbia Roadside Survey 2010. Ottawa, ON: Canadian Centre on Substance Abuse.

Belton, K. L., Voaklander, D., MacDonald, S., & Jhangri, G. (2001). Rural Alberta Nighttime
Roadside Survey, 2001. Alberta Centre for Injury Control and Research.

Dejong, W., Atkin, C. K., & Wallack, L. (1992). A Critical Analysis of “Moderation”
Advertising Sponsored by the Beer Industry: Are “Responsible Drinking” Commercials Done
Responsibly? The Milbank Quarterly, 70(4), 661-678.

Hughes, K., Furness, L., Jones, L., & Bellis, M. A. (2010). Reducing harm in drinking
environments: Evidence and Practice in Europe. Liverpool, UK: Centre for Public Health.

Ker, K., & Chinnock, P. (2008). Interventions in the alcohol server setting for preventing
injuries (Review). Cochrane Database of Systematic Reviews, 2008(3).

Mann, R. E., Rehm, J. T., Giesbrecht, N., Room, R., Adlaf, E., Gmel, G, ... Roerecke, M.
(2009). Alcohol Distribution, Alcohol Retailing and Social Responsibility. Retrieved from
Ontario Ministry of Finance website: http://www.fin.gov.on.ca/en/consultations/basr/
basr_alcoholdistr_report.pdf

McKnight, A. J., & Streff, F. M. (1994). The effect of enforcement upon service of alcohol to
intoxicated patrons of bars and restaurants. Accident Analysis and Prevention, 26(1), 79-88.

Moore, A. J. (2007). Alcohol Enforcement: Agencies, Method, and Impact. Transportation
Research Circular, (E-C123), 169-180.

National Highway Traffic Safety Administration [NHTSA]. (2008). A Campaign to Reduce
Impaired Driving Through Retail-Oriented Enforcement in Washington State. Washington,
DC: Ramirez, R., Nguyen, D., Cannon, C., Carmona, M., & Freisthler, B.

NHTSA. (2013). Countermeasures that Work: A Highway Safety Countermeasure Guide For
State Highway Safety Offices (7th ed.). Washington, DC: Goodwin, A., Kirley, B., Sandt, L.,

Last Drink Program



Hall, W., Thomas, L., O’Brien, N., & Summerline, D.

O’Halloran, B. (2012). Last Drink Pilot: A Municipal Police & AGCO Program to Reduce
Overservice & Impaired Driving. [PowerPoint slides]. Received August 17, 2012 from A.
Murie.

Peel Regional Police. (1996). The Last Drink Program: Targeting licensed premises to
reduce impaired driving. Peel, ON: Author.

Rydon, P., Stockwell, T., Syed, D. A., & Jenkins, E. M. (1993). Blood alcohol levels of
patrons leaving licensed premises in Perth, Western Australia. Australian Journal of Public
Health, 17(4), 339-345.

Sim, E., Morgan, E., & Batchelor, J. (2005). The Impact of Enforcement On Intoxication and
Alcohol Related Harm. Wellington, NZ: Accident Compensation Corporation.

Single, E., & McKenzie, D. (1992). The Epidemiology of Impaired Driving Stemming from
Licensed Establishments. In Proceedings of the 18th Annual Alcohol Epidemiology
Symposium. Toronto, ON.

Stewart, K., & Sweedler, B. (2007). Alcohol Regulation: Impact on Traffic Safety. In B.
Logan (Ed.) Proceedings of the 18th International Conference on Alcohol, Drugs & Traffic
Safety, August 2007. [CD ROM]. Seattle, WA.

Task Force on Community Preventive Services. (2011). Recommendations on Dram Shop
Liability and Overservice Law Enforcement Initiatives to Prevent Excessive Alcohol
Consumption and Related Harms. American Journal of Preventive Medicine, 41(3), 344-346.

Wallin, E., Lindewald, B., & Andreasson, S. (2004). Institutionalization of a community
action program targeting licensed premises in Stockholm, Sweden. Evaluation Review, 28(5),
396-419.

Wiggers, J., Jauncey, M., Considine, R., Daly, J., Kingsland, M., Purss, K., ... Waites, R. J.
(2004). Strategies and outcomes in translating alcohol reduction research into practice: the
Alcohol Linking Program. Drug and Alcohol Review, 23(3), 355-364.

Willingham, M., & Mosher, J. (2013). Alcohol Server Liability: The State of Play

[PowerPoint slides]. In Proceedings of the 20th Annual Legal Symposium on Alcohol
Beverage Law and Regulation, March 2013. Alexandria, VA.

Last Drink Program



Are more city dwellers caught drink driving than country folk? An analysis
by random breath testing apprehension rates.

Dr Kerry Armstrongl, Dr James Freeman®, Mr Peter Barracloughl, & Professor Jeremy
Davey"

ICentre for Accident Research and Road Safety — Queensland, Queensland University of
Technology, Australia.

Abstract

Background

Random Breath Testing (RBT) remains a central enforcement strategy to deter and apprehend
drink drivers in Queensland (Australia). Despite this, there is little published research
regarding the exact drink driving apprehension rates across the state as measured through
RBT activities.

Aims
The aim of the current study was to examine the prevalence of apprehending drink drivers in
urban versus rural areas.

Methods
The Queensland Police Service provided data relating to the number of RBT conducted and
apprehensions for the period 1 January 2000 to 31 December 2011.

Results

In the period, 35,082,386 random breath tests (both mobile and stationary) were conducted in
Queensland which resulted in 248,173 individuals being apprehended for drink driving
offences. Overall drink driving apprehension rates appear to have decreased across time.
Close examination of the data revealed that the highest proportion of drink driving
apprehensions (when compared with RBT testing rates) was in the Northern and Far Northern
regions of Queensland (e.g., rural areas). In contrast, the lowest proportions were observed
within the two Brisbane metropolitan regions (e.g., urban areas). However, differences in
enforcement styles across the urban and rural regions need to be considered.

Discussion and conclusions

The research presentation will further outline the major findings of the study in regards to
maximising the efficiency of RBT operations both within urban and rural areas of
Queensland, Australia.

Introduction

Drink driving continues to be a major cause of death and injury on Australian roads. Analysis
of crash data from 2006 found alcohol to be a factor in approximately one-third of all road
traffic deaths (BITRE, 2011) and that alcohol and/or drug use was a factor in over half (52%)
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of fatal sole occupant, single vehicle crashes (BITRE, 2011). Internationally it has been
recognised that establishing Blood Alcohol Concentration (BAC) limits of 0.05g/dl or below
in combination with RBT operations are an effective method by which to reduce the number
of alcohol-related crashes (WHO, 2013). The use of checkpoints and RBT can lead to
significant reductions in alcohol-related crashes and have been shown to be very cost-
effective method to reduce alcohol related road trauma (WHO, 2013).

RBT operations commenced in Australia when this approach was first introduced in Victoria
in 1976. Across Australia, a BAC of 0.05g/100mL (or 0.05 per cent) has been set as the legal
limit for full licence holders, with lower rates applicable for other drivers: zero for learner
drivers and provisional drivers. When conducting RBT operations, police officers randomly
stop motorists to obtain an initial analysis of their breath via a hand held device to determine
whether they have consumed more alcohol than is legally permitted to operate a motor
vehicle. Subsequent tests confirm the degree to which alcohol is present. Since the
introduction of RBT, a 55% reduction in the number of crash fatalities occurring in
Queensland has been observed despite the considerable growth in population during this time
(BITRE 2102). The use of RBT programs is regarded as contributing greatly to this decline.

In Australia there is general support for harsh penalties for drink drivers (AIHW, 2005;
AIHW, 2008; Hommel, 1990). However, for many motorists, possible apprehension by
police does not deter them from drink driving despite recent exposure to RBT operations
(Watson & Freeman, 2009). It is of interest to note that research has found that the drivers
most likely to believe that they have a low risk of being apprehended for drink driving are
males under thirty years of age and rural drivers (Harrison & Pronk, 1998). Indeed, drink-
driving offenders in rural areas have reported a preference for changing their driving habits
rather than change their drinking habits to avoid detection in the future (Ferguson, Schonfeld,
& Sheehan, 1999). In addition, surveys of drivers in rural areas indicate relatively low levels
of support in regards to the perceived effectiveness of RBT operations (Sheehan et al., 2008).

Generally driving behaviours in rural and remote regions have not received the same degree
of scrutiny as that of urban motorists, despite evidence that drivers in these regions have a
greater risk of involvement in a crash. A recent study from the United States found that fatal
crashes in rural areas accounted over half (56%) of all traffic fatalities in 2006 despite the fact
that at that time less than a quarter (23%) of the population lived in rural areas (population
centres below 50,000 inhabitants) (National Highway Traffic Safety Administration, 2007).
In Australia, the proportion road deaths occurring in rural and remote areas increased
noticeably in the period between 1992 and 2006 (FORS, 1996; Australian Transport Council,
2011). While a number of contributory factors may explain findings such as these, including
road conditions and higher speed limits, a greater willingness to engage in risk-taking
behaviours does appear to be a factor in the comparatively large proportion of crashes on
rural roads. Drivers in rural areas have been found to have strong associations with crashes
involving high levels of alcohol consumption, excessive speed and a failure to wear seat belts
(Pettitt, Baade, Low Choy, Darnell & Haynes, 1994; Sahai et al., Sahai, Pitbaldo, Bota &
Rowe, 1998; Hasson, 1999; Tziotis, Mabbott, Edmonston, Sheehan & Dwyer, 2005; National
Highway Traffic Safety Administration, 2008).

For many Australians, the consumption of alcohol is an integral part of their lives, with up to
ten percent of Queenslanders drinking alcohol daily (DTMR, 2010). In fact the rate of alcohol
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related deaths and hospitalisations are higher in Queensland than in most other parts of
Australia (DTMR, 2010). Regular and excessive drinking of alcohol can be particularly
prevalent in many rural communities (Sheehan, Schonfeld, & Davey, 1995; Sheehan et al.,
2008). In a major study of crashes, driver attitudes and behaviours in rural and remote areas
in North Queensland (Sheehan et al., 2008) problem drinking and alcohol involvement were
found to be a major contributor to crashes in this region. Driver related factors were found to
contribute to crashes to a much greater extent than environmental factors, with a majority of
crashes involving single vehicles and occurring in relatively good road and climatic
conditions (Sheehan et al., 2008). Alcohol was deemed to be a contributing factor in fatal
crashes at approximately twice the rate of that recorded for other serious crash types
(Sheehan et al., 2008). In addition, contrary to the commonly held views, the large majority
of crashes involved (and caused) by locals rather than by tourists or visitors to the region
(Sheehan et al., 2008).

Differences can exist between rural and urban areas in the prevention, detection and
intervention of drink driving (Harrison, 1996; Sheehan et al., 2008; DTMR, 2010) with a
range of social, environmental and geographical factors reflected in drink driving behaviours.
These factors include: perceptions of a lower probability of detection in rural areas; a higher
degree of social solidarity in many smaller rural communities; a relative scarcity of traffic
enforcement personal and related support available in rural areas; traffic law enforcement
tends to be more expensive on low traffic volume roads and; less alternatives to drink driving
(such as public transport) are present (Elliott & Shanahan, 1983; Harrison, 1996; Travelsafe,
1999). In rural areas, police can also face problems in transporting a detained or arrested
drink driver to a location with suitable breath analysis device within the two-hour time frame
as required by existing protocols (DTMR, 2010).

Method and Results

The dataset contained information for all drivers stopped and processed as part of the
Queensland RBT legislative framework from 1 January 2000 to 31 December 2011. The data
collected occurred within the state’s eight defined police regions, covering the total
Queensland population of 4,349,631 (Australian Bureau of Statistics, 2011).

In the period, 35,082,386 random breath tests (both mobile and stationary) were conducted in
Queensland which resulted in 248,173 individuals being apprehended for drink driving
offences. Examination of data across the eight police regions over the twelve-year period
shows that the prevalence of drink driving detection rates rose steadily across time, peaking
in 2008 and 2009, before slightly declining. This decline was observed across all Queensland
regions with any increase in annual figures reflecting the introduction of new offence types.

The highest rate of detections per number of interceptions over the period 2000 to 2011 was
observed in the Northern (1:83) and Far Northern (1:85) police regions respectively (rural
areas). Conversely, the lowest rate of detections was observed in the Metropolitan South
(1:149) police region (urban area) (see Table 1).

Table 1: Roadside breath tests and offence detections by Queensland police region,
1January 2000 to 31 December 2011.
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Police No. Tests | % total | No. RBT | % total RBT Qld % of Qld
Region tests offences RBT Detection | Population | Population
offences rate (as at 30
June 2011)

Far Northern 2,759,187 8% 32,639 10% 1:85 276,515 6%
Metropolitan
North 4,918,340 | 14% 44,016 14% 1:112 656,725 15%
Metropolitan
South 5,368,599 | 15% 36,146 11% 1:149 724,089 17%
North Coast 6,705,895 | 19% 57,152 18% 1:117 848,544 20%
Northern 2,343,446 | 7% 28,342 9% 1:83 282,306 7%
South
Eastern 5,511,400 | 16% 57,624 18% 1:96 842,057 19%
Southern 4,041,794 | 12% 31,355 10% 1:129 513,191 12%
Central 3,433,725 | 10% 32,759 10% 1:105 206,204 5%
Total 35,082,386 | 100% 320,033 | 100% 1:110 4,349,631 100%
Discussion

Examination of offences by number of tests conducted revealed that regional areas such as
Northern and Far Northern shows a detection rate far in excess of that observed in the far
more populist, urban areas in the south east corner of Queensland such as Metropolitan
South, Metropolitan North and the North Coast areas. It is of interest to further examine why
the rate of detection in rural areas is higher and determine appropriate countermeasures to
reduce the incidence and severity of drink driving in these communities.
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Methodology

Overall, 409 French drivers from Haute-Savoie were included in this study. All of them were
caught by police forces while driving with a Blood Alcohol Content exceeding 0.8 g/l
between 2006 and 2011.

Experimental group: 175 drivers (12% women, mean age: 38.8) participated to a 6 month
rehabilitation program and constituted our experimental group. The possibility to be included
in the program was offered by the prosecutor to some offenders only. The prosecutor decided
to offer the possibility to participate in the program according to the following criteria: were
excluded from the program those who were recidivists (for years 2007-2010), were caught
with a very high B.A.C. (over 2g/l), didn’t own their vehicle, were caught committing
multiple offenses (run away, outrage, no driving license, attempted bribery, etc.), were in their
driving license probation time, were caught after they caused an accident. Indeed, drivers
whose offense was associated with such aggravating circumstances were judged unfit to
benefit from this measure, seen as too merciful for them by the prosecutor.

Some offenders rejected the offer, most often because of financial motives: they were indeed
required to pay 1200 Euros for the interlock device.

Control groups included all the drivers (n = 234) arrested for an alcohol offense during the
month of February of the corresponding year (see table 2). In order to avoid potential bias in
this sample, we checked for drivers origins and found that they were all locals from Haute-
Savoie. Although control and intervention groups were not perfectly matched, the differences
regarding key demographics were small (13.2% women, mean age: 36.9).

Table 2. Number of participants for each group
Experimental

Year Control group

group
2006 19 31
2007 30 39
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2008 39 49

2009 37 41
2010 31 36
2011 19 38
Total 175 234

Results

There were less drivers aged between 18 and 24 years old (x> = 8.05, p < .05) in the interlock
program group (8.6%) than in the control group (18.5%). This may be due to the program cost
(1200 Euros) which may be less affordable for the youngest offenders and to the fact that
young offenders were more likely not to own their car.

The proportion of women in any group was by far lower than men’s and no difference was
found between experimental and control groups (x> = .14, p = .71). This is a predictable
outcome if one considers the literature on gender differences and compliance to gender
stereotypes, particularly in regard to alcohol consumption and drunk driving (Assailly, 2012).
By cons, when committing the offense, the B.A.C. of women were very important (1.7 g/liter
in average for the 2011 control group), as important as those of men (F(1,400) = 1.41, p =

24).
We saw no difference in the proportion of women between 2006 and 2011 in our sample (y* =
3.32, p =.65).

We observed in our sample that the B.A.C. at the arrest (M = 1.53) were well above the legal
limit in France (0.5 g/l). The B.A.C. was not an inclusion criterion for the interlock program
(except for very high B.A.C. over 2 g/l of blood) and we see average B.A.C. ’s are not
different (F(1,400) = 1.5, p = .22) between the experimental (M = 1.5) and control (M = 1.56)
groups.

Table 3. Descriptive variables of samples.

Mean %
B.AC. % women Meanage previous
g/l recidivism

Year/Group AIP ctrl AIP ctrl AIP ctrl AIP ctrl
2006 158 1.62 5% 16% 37.2 37.2 21% 29%
2007 139 156 7% 20% 40.9 38.7 0% 33%
2008 1.47 1.46 15% 6% 40.2 351 10% 31%
2009 156 1.61 8% 14% 35.5 38.2 13% 45%
2010 148 158 16% 6% 40.2 39 21% 37%
2011 159 156 21% 18% 37.8 33.5 21% 32%

Total 150 1.56 12% 13% 38.8 36.9 13% 35%

Note: AIP: Alcohol Interlock Program, ctrl: control group.

We assessed two kinds of recidivism:



- Recidivism obtained prospectively: one (or several) alcohol violation(s) has been committed
again after the year of the driver’s cohort;

- Recidivism obtained retrospectively: we discover in the files that one (or several) alcohol
violation(s) had been committed before the year of the driver’s cohort;

Recidivism is by nature a phenomenon very difficult to observe, in fact the “real” recidivism
rate will never be known as it would suppose to monitor permanently all the drivers in their
vehicle, whether in interlock programs or in control groups. Repeat offenders are those who
have not changed their behaviour, at least not enough to avoid recidivism.

The probability of detection every time some of us are committing the drunk driving offense
is always rather low, so we can only approach the phenomenon.

The recidivism rate of interlock program participants increases with the number of years of
follow-up (see table 4); this is logical, as the probability of detection being low, the more
years the more probability of being caught again. We must mention here that the legal
definition of recidivism in France is a reoffending in the 5 years following an offense. We saw
that for the year 2006, for which we had a follow-up on 5 years, the difference between the
experimental (26%) and the control group (35%) was small. Nevertheless we should note that,
taken as a whole, recidivism is lower in experimental group than in control group (¥?=13.7,
p<.001).

The main difference between the interlock group and the control group is for the recidivism
rate obtained retrospectively (table 3): nearly null in the interlock program, whereas it reaches
approximately one third for the control groups. However, this only reflects a selection bias as
the prosecutor was not proposing the program to drivers having already committed this
offense in the past.

The retrospective recidivism rate of 30% obtained on this population is a result which seems
in line with those reported by Robertson et al (2009): “unfortunately, determining the number
of repeat offenders with any precision is not possible. Data indicate substantial variation in
repeat offender rates, from about 20% to almost 50%. On average, about one-third of drivers
arrested for DUI have a prior DUI conviction”.

We see also that with the long follow-up of 5 years, prospective recidivism is close to
retrospective recidivism and around 30%. For control group in 2006, only 15 drivers out of 31
had neither retrospective nor prospective recidivism, that is to say that the global recidivism
rate is 48.4%.

Table 4. Prospective recidivism rate for each group (measured in December 2011).

Alcohol
Year Interlock Control group
Program group

2006 26% 35%
2007 8% 33%
2008 7% 2%
2009 4% 2%
2010 5% 3%
2011 0% 3%

All 3% 12%

Table 5 shows that there are some differences in recidivism according to participants’
occupation. It seems that manual workers and unemployed are more prone to
recidivism than other occupational categories. Manual workers also seem to resist



more to the program effects since a large proportion of them (38%) are still
reoffending after the program. However, samples for each category are small and this
result would need confirmation by further studies.

Table 5. Recidivism rate by occupation (years 2006 and 2007).

All AIP Control
recidivism  recidivism  recidivism
noO yesS no yes no  Yes

Artisans, merchants N 11 2 7 0 4 2
and entrepreneurs % 85% 15% 100% 0% 67% 33%
Managers and N 16 3 15 1 1 2
Lﬁfg‘:gfgﬁ; % 84% 16% 94% 6% 33% 67%
Intermediate N 7 2 3 1 4 1
occupations % 78% 22% 75% 25% 80% 20%
Employees N 22 3 6 0 16 3

% 88% 12% 100% 0% 84% 16%
Manual workers N 19 16 10 6 J 10

% 54% 46% 63% 38% 47% 53%
Retirees N 4 0 0 0 4 0

% 100% 0% 0% 0% 100% 0%
Other persons N 7 6 0 0 7 6
without occupation %  54% 46% 0% 0% 54% 46%
Total N 86 32 41 8 45 24

% 73% 27% 84% 16% 65% 35%

Data on the evaluation of the course (only for 2011 subjects)
The participants included in the alcohol interlock program in 2011 showed very little
difference in their evaluation of the program as well as in their scores on the questionnaire.
They all claim a positive attitude and a favourable orientation regarding Prochaska’s
processes of change. These results are very close to those found within the DRUID project

(Bukasa et al, 2009).

Some slight differences have been found (see table 6) for some variables such as education
level, gender and car habitual use (for commuting, professional journeys or both). The
variable which seems to discriminate the most between the participants’ scores on the
questionnaire is their attitude regarding what was the most useful factor in the program.
However these effects don’t follow a clear pattern and may be linked to the small sample size

for each condition of this variable.

Table 6. Mean scores for each processes of change.

Consciousness
raising

Dramatic relief
Environmental
reevaluation

Self liberation

Stimulation

control
Counter
conditioning

Helping
relationships
Reinforcement
management

Which aspect did  The recall of the law 15

1,43

.!A
~
©
[E=N
(o]
[e°]

[N

‘u1| Self reevaluation

w

[N

™| Social liberation

0

153 1,23 1,33

1,07

2,00



you found to be  The interlock equipment 11 1,32 1,61 215 1,73 155 168 1,36 1,64 1,27 1,82

the most useful?  pg course 16 1,38 150 1,90 1,50 1,75 141 153 150 1,31 2,00
The follow-up 10 1,40 1,60 2,00 2,00 1,30 170 1,30 1,70 1,50 2,00
The fear of sanction 6 133 1,39 161 1,50 1,67 1,42 142 1,17 1,67 2,33
Why do you need Commuting 10 147 150 1,90 180 150 135 135 1,30 1,30 2,40
to drive the Professional trips 26 1,35 1,58 192 1,65 154 1,50 144 158 1,27 1,65
equipped car?  Both 20 1,38 1,47 202 1,77 141 1,68 130 145 1,36 223
Men 49 139 154 197 159 151 155 1,39 149 133 192
Gender Women 9 131 141 185 1,89 133 1,50 128 1,44 122 244
Age under 35 ans 19 134 160 2,02 168 1,58 150 1,32 147 1,37 2,05
35 ans and more 39 140 149 192 162 144 156 1,40 149 128 197
High school or lower 34 1,40 1,60 194 171 153 154 141 153 1,35 1,88

Education level
HCaHONIEVEL Bachelor or higher 24 135 142 197 154 142 154 131 142 125 2,17

Total 58 1,38 152 195 164 148 154 137 148 1,31 2,00

Notes: Grey shade indicate a significant y* at p<.05. A low score indicates a high level of agreement.

Discussion and conclusion

Our study is the first evaluation of the first interlocks program in France.
Some of our results confirmed previous ones in the literature. Indeed,

- The male vulnerability concerning alcohol-related violations;

- The very high B.A.C. ’s of the hard core of drunk drivers

We have seen that female B.A.C. were as high as male offenders' ones. Two factors may
determine this last phenomenon:

- a given consumption produces higher blood alcohol levels in women than in men;

- subjects that do not express the typical behaviour of their sex (here, in this case drunk
driving, or just drink large amounts of alcohol for women) express it strongly, up to exploit
(for sport) or deviance (for addictions or transgressions).

robust phenomenon observed in Australia where the traditional gender-related difference
concerning alcohol use, alcohol violations and alcohol-related accidents is decreasing at the
moment (Abbott-Chapman, Denholm & Wyld, 2008); this phenomenon was for the moment
much less visible in Latin countries.

So, it seems that once the rule about alcohol is not respected, there is no limit to the
transgression ... The question remains of course to know if these very high B.A.C.’s indicate
a chronic use of alcoholics or an unusual excessive drinking of non alcoholic subjects.

Other results bring new lights:

- The study of recidivism is a complex one, as we have seen it depends if you look
“backward” or “forward”. Concerning the evaluation of this first French interlock program,
we could say that the benefit of the interlock in terms of reduction of recidivism is not very
obvious on these populations; however, as the literature has shown, “dry” interlock programs
— with the device installation but without a medical/psychological monitoring — produce an
effect only while the device is installed, otherwise the recidivism rate becomes again similar
to the control group’s one. Here, the monitoring was probably insufficient (the usual 2 days
awareness courses of the demerit point system) to create a significant difference between
interlock program participants and control subjects.



So, the future work of traffic safety research in this domain will be to study more precisely the
subgroups among these populations and to see how they react to the interlock programs: what
kind of “matching” will be necessary between type of offender and type of program; we
should not probably propose the same type of programs to young and old people, to alcohol
dependent drivers and to exceptionally excessive drinkers, to “multi-type” offenders and to
“alcohol only” offenders, etc.

What makes the programs work? Under the same title of “interlock program”, we have seen
that various factors are equally important: some of the drivers said the device in itself may be
the cause of improvement, others evoke the recall of the law, others have been more swayed
to the 2 days driver improvement course, and finally some others liked the monitoring by
program leaders. We have seen also that these variables are maybe those which are the more
associated with the Prochaska’s factors of change. So, then again, we should in the future
compare subgroups to see how these factors interact.

Though this was not in the initial focus of this study, we have mentioned to aspects of risk
evaluation and perception by alcohol offenders which should be important to tackle in future
prevention and education programs:

- The self evaluation of B.A.C. , the under-estimation and the defense mechanisms;

- The biased risk perception of detection circumstances.

The application of the DRUID methodology to the evaluation of this program is only here in a
very preliminary phase; we may suggest the following hypotheses:

- With a 2 days only course, some processes of behaviour modification may appear sooner
than others: for example, consciousness raising can be more rapidly obtained, whereas
environmental reevaluation may be slower (to realize that our own use of alcohol has negative
consequences around us needs a bit of empathy!); in the same way, reinforcement
management may be even slower: to change of friends and to socialize with people who find
positive not to drink and drive takes even more time! This is what scores seem to indicate.

- Whatever is the behaviour modification process, several factors impact on their effects: age,
gender, dependence to car, academic level, etc.

The application of the Prochaska et al’s model will be probably more fruitful in the future
with psychologists more involved in the accompaniment of interlock programs.
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Worldwide trends: France 2010/2012 and the PERLE Study
Dr. J.P. Assailly and Julien Cestac (IFSTTAR)

Background

Recent trends in France

Preliminary note : French data about the presence of alcohol in casualties is classified into 3
categories :

.accidents with a positive BAC (at least one of the drivers is over the legal limit of 0.05%)
.accidents with a known legal BAC (all the drivers have a known and legal BAC)
.accidents with an unknown BAC

In 2010, unknown BAC's were for 20% of casualties and 22% of fatalities; in 2011 of 20,4%
of casualties and 20.7% of fatalities. The situation is not improving on this point !

Methods

In the rest of this paper, statistics are produced in France only on accidents with a known
BAC and exclude also drunk pedestrians (as screening by police is far from systematic).

Results

In 2011, 30% of fatal accidents are .accidents with a positive BAC (at least one of the drivers
is over the legal limit of 0.05%), compared to 11% of casualties. This confirm as every year
the link between alcohol and accident severity (for example, illegal BAC's are present in 9%
of light injuries and 15% of severe injuries).

There is only a decrease of 1% between 2010 and 2011, and as the proportion was already
30% in 2000, we see clearly that we have made no progress since all these years concerning
alcohol : it is always present in 30% of accidents, but, as we have progressed since 2000 from
8000 fatalities to 4000, alcohol related fatalities now represent one third of 4000 instead of
one third of 8000. In fact, we have impacted on alcohol related accidents with a measure
which is not all specific to drinking : speed cameras ! With the same number of alcohol
offenders, they drive more slowly in order not to get speed tickets, which means that they will
be more able to recuperate a driving mistake. As we will not always be able to rely on this
speed related measure to improve the situation, next step in France will be to come back to
more alcohol-specific measures like the development of interlocks programs.

To be more accurate, there have been also alcohol-specific measures since 2000 (increase of
demerit points in 2003, specific BAC of 0.02% for collective transport drivers in 2004), but
these measures apparently did not impact on the general prevalence of alcohol.

Of course, this average of 30% covers important and well known discrepancies : illegal
BAC's are present in 47% of fatalities in the night-time, and in 58% of the weekend nights.
Lifestyles are underlying this distribution. Differences between regions may be important,
with West regions more concerned (they are also the higher alcohol use regions).



Illegal BAC's are present in 24% of 0-17 years-old, 38% of 18-24 years-old, 40% of 25-44
years-old, 31% of 45-64 years-old and 8% of over 65 years-old. They are also present in 20%
of severe injuries of 25-44 years-old, and in 21% of severe injuries of 18-24 years-old. So,
we see that young road users are part of the problem of drunk driving, but they are not the
only part of it.

The typical alcohol-related fatality is a single vehicle accident, on a small rural road, out of
the crossroads.

In alcohol-related fatal accidents, 69% of the killed are the driver, 17% their passengers and
4% pedestrians hit.

Two wheels vehicles are also at risk : 37% of moped drivers and 25% of motorcycle drivers
had an illegal BAC in fatalities. On the contrary, in 2011 fatalities, no truck driver and no
collective transport had an illegal BAC! Cyclists are also less at risk (6%).

Gender is still a massive risk factor: 87% of illegal BAC's in casualties and 92% in fatalities
are of male drivers. This constitutes a difference with Anglo-Saxon or Scandinavian countries
where female drivers are more catching up with the male statistics. This may reflect the
agenda of feminism, which is still less developed in the Latin countries of the South of
Europe.

Alcohol offenders commit also other violations, which will increase even more the risk of
fatal accidents: for example, in 11% of casualties and in 30% of fatalities, the illegal BAC
drivers did not also put their seatbelt on.

The BAC's distribution was for casualties : 12% of 0.05 to 0.08, 34% of 0.08 to 0.14, 25% of
0.15 to 0.2, 24% of 0.2 to 0.3 and 4% of over 0.3. For fatalities, it was 8% of 0.05 to 0.08,
32% of 0.08 to 0.14, 24% of 0.15 to 0.2, 29% of 0.2 to 0.3 and 7% of over 0.3. So, we
observe again the very high BAC's in accidents, compared to the legal limit of 0.05. This
means that when people decide to violate the 0.05 limit (which we estimate around 3 unit
standards for men and 2 for women), there is no limit precisely to their transgression, as these
very high BAC's indicate very important consumptions!

Discussion and conclusions

So, to conclude on this statistical description, alcohol still constitutes a massive risk factor in
France, especially since the speed cameras improved the speed situation here, and still
represents a share of 1100 lives which could be saved.

The PERLE study
Background

We have recently launched a new study, the PERLE study, which aims at: a better
understanding of the attitudes related to drinking and DUI of French teenagers; an evaluation
of drunk driving preventive measures, of their impact according to the personality profiles of
young people, in order to see what may improve the alcohol problem.

Methods



Methods

We have surveyed all over France 6080 subjects from 16 to 20 years-old (0,3% of the target),
57 % were girls.

Results

Boys declare to have drunk alcohol 5 times in the last month and girls 3 times. Boys declare
to have smoke cannabis 3 times in the last month and girls one time. Boys declare to have
done binge drinking 3 times in the last month and girls 2 times.

To the question, how many days did you binge, the answers were: 0 for 57%, 1 for 12%, 2 for
7%, 4% for 3 and 17% for 4 times or more.

30% of boys and 10% of girls acknowledged having already driven after drinking more than 3
glasses (illegal BAC). Smoking cannabis before driving was less quoted, but still by 15% of
the boys. Speed and telephone violations were much more frequent (70% and 40% of boys
respectively).

We asked them to estimate the riskiness of various behaviors : for example, 85% of boys and
90% of girls scored as "very risky" to smoke cannabis before driving; conversely, only 50%
of boys and 60% of girls scored as "very risky" to speed over the limit. Alcohol was in
intermediary position as 75% of boys and 90% of girls scored as "very risky" to drive after
having drunk more than three glasses. So we have clearly here an objective for prevention: to
convince 25% of the millions of young French males that drinking more than 3 glasses before
driving is dangerous ! Other stakes exist as telephone use while driving was seen as dangerous
by only 65% of the boys ...

Predictors of drunk driving were : compliance with peer pressure, gender and low perceived
risk.

Psychological predictors like sensation seeking or impulsivity differ according to the type of
traffic behavioral problem like "active" risk (drunk driving) or "passive" risk (seat-belt).

Discussion and conclusions
This survey (still on-going) shows already that binge drinking and drunk driving concern an

important minority of young French males. Our future analyses will bear on the process and
outcome of preventive actions directed to this target.
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Abstract

Background Random Breath Testing (RBT) is the main drink driving law enforcement tool
used throughout Australia. International comparative research considers Australia to have the
most successful RBT program compared to other countries in terms of crash reductions
(Erke, Goldenbeld, & Vaa, 2009). This success is attributed to the programs high intensity
(Erke et al., 2009). Our review of the extant literature suggests that there is no research
evidence that indicates an optimal level of alcohol breath testing. That is, we suggest that no
research exists to guide policy regarding whether or not there is a point at which alcohol
related crashes reach a point of diminishing returns as a result of either saturated or targeted
RBT testing.

Aims In this paper we first provide an examination of RBTs and alcohol related crashes
across Australian jurisdictions. We then address the question of whether or not an optimal
level of random breath testing exists by examining the relationship between the number of
RBTs conducted and the occurrence of alcohol-related crashes over time, across all
Australian states.

Method To examine the association between RBT rates and alcohol related crashes and to
assess whether an optimal ratio of RBT tests per licenced drivers can be determined we draw
on three administrative data sources form each jurisdiction. Where possible data collected
spans January 1% 2000 to September 30™ 2012. The RBT administrative dataset includes the
number of Random Breath Tests (RBTs) conducted per month. The traffic crash
administrative dataset contains aggregated monthly count of the number of traffic crashes
where an individual’s recorded BAC reaches or exceeds 0.05g/ml of alcohol in blood. The
licenced driver data were the monthly number of registered licenced drivers spanning January
2000 to December 2011.

Results The data highlights that the Australian story does not reflective of all States and
territories. The stable RBT to licenced driver ratio in Queensland (of 1:1) suggests a stable
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rate of alcohol related crash data of 5.5 per 100,000 licenced drivers. Yet, in South Australia
were a relative stable rate of RBT to licenced driver ratio of 1:2 is maintained the rate of
alcohol related traffic crashes is substantially less at 3.7 per 100,000. We use joinpoint
regression techniques and varying regression models to fit the data and compare the different
patterns between jurisdictions.

Discussion The results of this study provide an updated review and evaluation of RBTs
conducted in Australia and examines the association between RBTs and alcohol related
traffic crashes. We also present an evidence base to guide policy decisions for RBT
operations.

Introduction

Random Breath Testing (RBT) is the main drink driving law enforcement tool used in
Australia. RBT was introduced in Victoria, Australia in 1976. Over the period 1981-2006,
the percentage of fatally injured motorists with a BAC .05 or more declined from almost half
to just over a quarter, a reduction of 35% (Faulks, Irwin, Watson, & Sheehan, 2010). Much
of this decrease in drink driving fatalities is attributed to the nationwide introduction of
random breath testing (RBT) throughout Australia during the late 1970s and early 1980s (see
(Harrison, Newman, Baldock, & McLean, 2003). The key elements of RBT in Australia are:
legislation to implement, strong enforcement of the program with penalties, public education
to raise awareness of the program and the perception that random screening is truly random
and ubiquitous (Peek-Asa, 1999). Australia has strong community support for drink driving
countermeasures, with nearly universal agreement for the random breath testing of drivers
(Petroulias, 2011). In Australia the police have the power to pull over and breath test drivers
at any time, irrespective of driving behaviour (Faulks et al., 2010).

International comparative research considers Australia to have the most successful RBT
program compared to other countries in terms of crash reductions (Erke et al., 2009). This
success is attributed to the programs high intensity (Erke et al., 2009). Erke et. al. (2009)
conclude from their meta-analysis that testing all drivers under road block, saturation
conditions is more effective than only testing those that arouse suspicion. Australian RBT
programs tend to have higher intensity enforcement than other countries. For example,,
unlike other countries, Australia uses ‘Booze buses’ in high visibility locations, state
governments spend large amounts on publicity, and the total number of drivers tested in
Australia is higher than other countries (Erke et al., 2009). Nevertheless, within Australia
there has been considerable diversity in RBT program implementation: firstly in how RBT
was introduced and from there how they are implemented today (see (Harrison et al., 2003;
Homel, 1988; Papafotiou-Owens & Boorman, 2011).

Australia does not have a regulatory nationwide policy that dictates how many RBTs should
be conducted annually. Rather, each state implements targets that vary in their degree of
formality. Most Australian states and territories loosely adopt an annual RBT target
equivalent to one-third of the annual number of licenced drivers within its jurisdiction which
is largely based on the reviews of Homel and others. To keep police enforcement operating
at high levels of visibility requires high levels of police resourcing, sustained overtime
(Harrison et al., 2003). Our review of the extant literature suggests that there is no research
evidence that indicates an optimal level of alcohol breath testing. That is, we suggest that no
research exists to guide policy regarding whether or not there is a point at which alcohol
related crashes reach a point of diminishing returns as a result of either saturated or targeted
RBT testing.
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In this paper we address the question of whether or not an optimal level of random breath
testing exists by examining the relationship between the number of RBTs conducted and the
occurrence of alcohol-related crashes over time, across all Australian states.

Methods

Our research draws on three administrative data sources to assess whether an optimal ratio of
RBT tests per licenced drivers can be determined. Where possible data collected spans
January 1% 2000 to September 30™ 2012.

Random Breath Testing (RBT)

The RBT administrative dataset includes the number of Random Breath Tests (RBTs)
conducted per month and, where available, spanning January 2000 — December 2011. With
the assistance of the Queensland Police Service (QPS), police departments in each state and
territory (for example Traffic Analysis Unit within the QPS) provided the data.

Alcohol-Related Traffic Crashes (ARTC)

The ARTC administrative dataset contains unit level count of the number of traffic crashes
where an individual’s recorded BAC reaches or exceeds 0.05g/ml of alcohol in blood for both
states. Data was made available by the ARTC data custodians from each jurisdiction (in most
cases this was the Police Service). Limitations in the period of data were due to
administrative processes. For example in Queensland the alcohol related traffic crashes data
is only available for the period spanning July 2004 to June 2009. The ARTC data was
aggregated to monthly counts.

Registered Licenced Drivers

The licenced driver administrative data was provided for by appropriate data custodians in
each state and territory. Most data provided were annual numbers of registered licenced
drivers for the years 2000 to 2011. As monthly data were required for analysis, where annual
data was provided, the monthly count of registered licenced drivers were extrapolated by
interpolating monthly numbers between consecutive pairs of annual numbers. While data
spanning 2000 to 2011 was requested, in some jurisdictions data for this full period was not
provided.

Statistical analyses

Prior to analysis all administrative data was transformed to be monthly counts. Due to the
high volume of RBTs conducted we present RBTs either as a factor of 1,000 (e.g., 310,298
would be presented as 310) or as a factor of 10,000 to simplify data presentation. As the
estimated annual number of RBTSs is based on a percentage (or ratio) of the annual count of
licenced drivers to present to calculate monthly ratios of RBTSs to licenced drivers we divide
the monthly number of licenced drivers by 12 to get a ratio estimate for the number of RBTs
to licenced drivers.
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We first use Joinpoint Regression software (Statistical Research and Applications Branch,
2013) to evaluate and quantify any significant deviations in trends over time for each of
administrative datasets. This software is data driven and uses joinpoint (or piecewise)
regression as a statistical method to identify significant variations in trends within epochs.
Using this approach, avoids the need to arbitrarily select a base for estimating the direction
and magnitude of slopes within a data series. The software uses statistical criteria to
determine when and how often the monthly percent change (MPC) across a series by fitting
rates using joined log-linear segments. We specified the model to test with the maximum
number of three join points within the series and allow the calculations to adjust for any auto-
correlation error estimated directly from the data. Based on the number estimated line
segments drawn from the analysis, each segment of the series is characterized by an MPC
(Kim, Fay, Feuer, & Midthune, 2000) and the associated 95% confidence interval is
indicative of the adequacy of the final model and the degree of random variation inherent in
the underlying rates. In text, we have used asterisks (*) to indicate if the MPC segment is
significantly different from zero. The model uses a Monte Carlo Permutation method to test
if an apparent change in trend is statistically significant. A re-sampling method of 5000
iterations is specified. For further information the reader is encouraged to visit
surveillance.cancer.gov/joinpoint.

All descriptive analysis and the regression analysis (and associated diagnostics) estimates
where undertaken using Stata (StataCorp LP, 2011).

Results

We provide a series of graphical models contrasting the rate of RBTs per 1000 licenced
drivers against the number of ARTC per 100,000 licenced drivers. As seen in Figure 1, the
RBT rate in Queensland has been slightly decreasing over the past 11 years. At the turn of
the millennium the RBT per licenced driver ratio was approximately 111:100 (111 RBTSs per
100 registered licenced drivers) this decreased to 104:100. For the Queensland series the
MPC rate was significantly different from zero (MPC: -0.086; 95% CI: -0.146--0.025). For
the period where ARTC data was available the MPC rate was 0.012 (CI: -0.174-0.199) which
was not significantly different from zero (or a flat line).
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Figure 1: Queensland: Rate of ARTC (per 100,000 licenced drivers) and Rate of RBTs (per 1,000 LDs)

We use a simple OLS regression to model (see Equation 1) the effect of alcohol related traffic
crashes (per 100,000 licenced drivers) after account for the number of RBTs (per 1,000
licenced drivers). The model indicated that in Queensland maintaining a RBT to licenced
driver ratio of approximately 1:1 maintained a stable crash rate at 5.5 (95% CI 5.4-5.7).

Equation 1: OLS regression ARTC on RBT

RBTs
ARTC per 10,000 RBTs = S, + 1 X ]

Licenced Drivers

We provide a similar review of the data from other states and territories and explore ways of
combining this data.

Discussion

Motor vehicle traffic crashes are a significant cost to society, both socially due to loss of life
or serious injury, and financially, through economic costs, the associated burden on health
systems and human capital. The introduction and use of RBT in Australia is a central and
important law enforcement initiative, embraced by all states and territories since the 1980s.
As both a general and specific deterrent measure against drinking and driving, international
comparative research considers Australia to have the most successful RBT program
compared to other countries in terms of crash reductions (Erke et al., 2009). RBT success in
Australia, compared to other countries, is often attributed to its high intensity enforcement,
high visibility to all drivers, large amounts of publicity (Erke et al., 2009).

Nevertheless, within Australian jurisdictions RBT program implementation and effectiveness
varies considerably (Homel, 1990). This study addresses the question of whether or not an
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optimal level of random breath testing exists by examining the relationship between the
number of RBTs conducted and the occurrence of alcohol-related crashes over time, across
XX Australian states.

Our research demonstrates a strong link between the number of RBTs conducted annually
and the number of alcohol-related crashes that occur where a driver’s BAC reached or
exceeded 0.05g/dL of alcohol in the blood. However, the direction of these links is not equal
for all states and territories.

For jurisdictions such as Western Australia, Queensland, Northern Territory, New South
Wales and Victoria, our research shows that after accounting for population (proxy by
licenced drivers) as the number of RBTs conducted increases the number of alcohol related
traffic crashes decreases; perhaps as the perceived risk of being detected is considered
greater. By contrast, the story for South Australia, Australian Capital Territory, and
Tasmania is reversed. In these jurisdictions, as the number of RBTs conducted increases the
number of alcohol related traffic crashes also increases. The results of this study suggest that
the ‘Australian’ model is not equal for all states and that ‘state’ specific characteristics may
be important when developing an evidence base for policy decisions for RBT operations.

Future research

It is clear that that to increase (or potentially decrease) the number of RBTSs in any state has
economic concerns. For example, to double the ratio in Western Australia from 1:2 to 1:1
means doing an additional 50,000 RBTs per month. Counter to this cost though is a saving of
1.5 alcohol related crashes per month. We find a silence in the literature on the question
about what is meant by a “return.” For example, should a “return” on the RBT policy be
measured as a reduction in the number of alcohol related traffic crashes or as marginal
changes in crash reductions relative to marginal changes in costs of greater intensity? Full
treatment of this issue is critical to further discussions of optimal levels of random breath
testing in the future.
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Abstract

Studies have established that 34% of fatally injured drivers in Canada test positive for drugs,
a number that is comparable to the 38.5% that test positive for alcohol. However, unlike
alcohol, where research has established specific concentrations associated with impairment
(e.g., 80 mg/dL), no such equivalents have yet been established for the numerous
psychoactive substances believed to affect driver behaviour. Hence, inferences about the
extent of driver impairment involved and the role of drugs in the crash cannot be made with
confidence. The present project was designed to help understand the involvement of drugs in
motor vehicle driver fatalities.

A total of 500 coroner files from three Canadian provinces were matched with crash records
and reviewed in an attempt to identify the extent to which the use of drugs (and/or alcohol)
may have contributed to the crash. Attribution of the role of alcohol and/or drugs was based
on evidence such as police reports of contributing factors, coroners’ statements, witness
statements of erratic driving or impairment, the presence of adverse environmental or
vehicular factors, and evidence of alternative explanations for the crash.

Whereas the typical alcohol-related driver fatality involved a single vehicle with a male
driver aged 45 to 54 leaving the road late at night on a weekend, the crashes of drug-positive
drivers were more likely to involve female drivers, all age groups, and occur during daylight
hours, on weekdays, and involve more than one vehicle. In 49% of cases where drugs were
present, the drugs were deemed to have played a moderate or strong role in the crash. Among
the cases where only alcohol was present, alcohol was deemed to be a moderate or strong
factor in 96% of them. In cases where both drugs and alcohol were present, the combination
of substances was deemed to be a contributing factor in 97.2% of crashes. The findings
confirmed the prominent, strong influence of alcohol in fatal crashes and provided new
evidence of the contributory role of drugs. The results of this study provide valuable
information that has implications for prevention and enforcement.

Background

Research has established that 34% of fatally injured drivers in Canada test positive for drugs,
a number comparable to the 38.5% that test positive for alcohol (Beirness, Beasley & Boase
2013). Further investigation revealed that the characteristics and circumstances of drug-
involved crashes differed from those of alcohol-involved crashes (Beasley et al. 2011).

There remains a great deal to learn about the role of drugs other than alcohol in serious motor
vehicle crashes. Whereas research has established a blood alcohol concentration (BAC) of 80
mg/100 dL of blood as a threshold for driver impairment by alcohol, no such levels have been
determined for any other psychoactive substance. Simply stating a driver tested positive for
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drugs does not necessarily imply that the ingestion of the substance caused or contributed to
the crash. The research presented in this reported describes the next step in understanding the
role drugs play in fatal crashes.

Aims

The overall purpose of the present project was to gain greater understanding of the
involvement of drugs in motor vehicle driver fatalities through an in-depth examination of
crashes in which the driver was killed. In particular, the work sought to assess the evidence
implicating the role played by drugs in fatal motor crashes and compare these crashes to
those where alcohol was a factor.

Methods

With the cooperation and assistance of coroners/medical examiners in three provinces —
Saskatchewan, British Columbia, and Nova Scotia — case files were identified and made
available for review. These files contained coroner reports, autopsy reports, and toxicology
reports on the results of toxicological tests for alcohol and drugs in blood samples. Where
possible, these records were matched with crash records from motor vehicle departments to
obtain details about the characteristics, circumstances, and police-reported factors
contributing the crash. As much information as possible about the crash was collected,
including the circumstances and events prior to the crash, the driving actions/behaviours
immediately antecedent to the crash, and any information about the driver to determine the
extent to which the use of drugs (and/or alcohol) may have compromised the ability to
operate the vehicle in a safe and prudent manner. The variables collected were based on
previous work on causal/contributing factors in crashes as well as those contained in the
National Collision Database maintained by Transport Canada.

From the original 600 case files, a number were rejected for a variety of reasons, including:
case was not a driver; the toxicology report was missing or incomplete; the case was the
operator of a bicycle; the driver was under 15 years of age; or it was unclear when the driver
died in relation to the time of crash. In addition, drivers who survived longer than six hours
were also excluded due to the metabolism of alcohol and drugs which would be extensive
during that period. Previous work has shown that 83% of drivers die within 2 hours of the
crash (Beirness, Beasley & Boase, 2013). The final sample consisted of a total of 500 cases.

Provinces selected for inclusion in this study had high rates of alcohol and drug testing and
were geographically diverse so as to provide a sample of cases from across Canada. It should
be noted, however, that the sample of cases included in this study was neither random nor
necessarily representative of all crashes in which a driver died. Only cases that were tested
for both alcohol and drugs were included. The set of cases were merely intended to provide a
diverse sample from which to obtain preliminary information on the contribution of drugs in
driver fatalities.

Results

The 500 cases were divided into 4 groups:
o Negative — No alcohol and drugs or drugs present (n=123, 24.6%)
o Alcohol Only -- Positive for alcohol, negative for drugs (n=124, 21.6%)
o Drugs Only -- Negative for alcohol, positive for drugs (n=108, 21.6%)
o Drugs and Alcohol -- Positive for alcohol and drugs (n=145, 29.0%).
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Consistent with previous research with this population (Beasley et al. 2011), whereas the
typical alcohol-related driver fatality involved a single vehicle with a male driver, aged 45 to
54, leaving the road late at night on a weekend, the crashes of drug-positive drivers were
more likely to involve female drivers, all age groups, and occur during daylight hours, on
weekdays, and involve more than one vehicle.

Cases were reviewed by two analysts and assigned to a category reflecting the extent to
which the available evidence indicated that alcohol and/or drug use by the fatally injured
driver contributed to the crash. Table 1 shows the distribution of the assessed role of drugs
and/or alcohol across cases in the four drug-alcohol groups.

. Alcohol Drugs and Total
Negative ~ Drugs Only Only Aloohol
AIcohNo:)/D ru 123 - - - 123
91 (100%) (100%)
Present
ciciend INDUN RN IETRN IEYRN IO
. (28.7%) (4.0%) (2.1%) (7.8%)
Role
Minimal 3 24 2 1 270
Role (22.2%) (1.6%) (0.7%) (5.4%)
Moderate 3 25 19 16 600
Role (23.1%) (15.3%) (11.0%) (12.8%)
Strong Role -- 28 98 125 2510
| (25.9%) (79.0%) (86.2%) (50.2%)
Total 123 108 124 145 500

Table 1: Distribution of the Assessed Role of Drugs and/or Alcohol According to
Drug/Alcohol Group

There were 31 (28.7%) cases where drugs were detected in the analysis of bodily fluids but
there was no evidence to indicate that the drug played a role in the crash. In half of these
cases, another driver was deemed to be at fault. In three others, responsibility was shared
between drivers. The other cases involved sudden medical conditions, road conditions,
animals on the road, physical distractions within the vehicle, speed, and/or drug levels that
were considered to be minimal (i.e., trace, sub-therapeutic).

In one-quarter of cases in the Drug Group, the evidence for the role of the substance(s) was
considered to be strong. In these cases, the investigators noted that drug(s) were likely a
causal factor, there was more than one drug present, the drug levels were considered elevated,
there was evidence of recent drug use, statements/observations of erratic driving, and/or
statements/observations of impaired and/or unusual behaviour. This is in contrast to the
Alcohol Group where alcohol was deemed to be a contributing factor (moderate or strong) in
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94.4% of cases. Among those drivers who tested positive for alcohol and drugs, these
substances were deemed to be a contributing factor (moderate or strong) in 97.3% of cases.

Table 2 compares select characteristics of the set of cases in which the evidence of drug
involvement was deemed moderate or strong to cases where there was minimal or no
evidence of drug involvement. Cases where alcohol involvement was considered moderate
or strong are included for comparison as well. There are significant differences in the cases
where drugs were deemed to be a factor in the crash compared to crashes where alcohol was
deemed to be a factor. Cases where drugs were deemed to be factor actually resemble those
cases where either there were no drugs or alcohol present or they were not deemed to be a
factor.

No
Drug Alcohol Drug/Alcohol
Involvement
(F:;;e) 35.8% 22.4% 26.4% n.s
Safety
Equipment |  60.9% 44.9% 80.5% p<.001
Used
Speed 49.1% 66.7% 23.1% p<.001
\22?0':2 49.1% 82.9% 30.2% p<.001
% 13.7% 32.4% 7.1% p<.001
6am-12pm 25.5% 4.5% 31.8%
12pm-6pm 37.3% 18.9% 39.6%
6pm-12am 23.5% 44.1% 21.4%
Age <19 5.7% 9.4% 11.9% p<.001
20-24 15.1% 18.8% 11.3%
25-34 22.6% 20.5% 9.4%
35-44 15.1% 12.8% 11.9%
45-54 30.2% 19.7% 14.5%
55-64 7.5% 13.7% 17.0%
65+ 3.8% 5.1% 23.9%

Table 2: Characteristic of Drug, Alcohol and Drugs, and Alcohol Groups
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Within the Drug Group, various categories of drugs were involved, the most prevalent being
Cannabis, followed by CNS Depressants, CNS Stimulants, and Narcotic Analgesics. The
number of cases in each category thereby precluding statistical comparisons. However, the
data suggest there are differences in crash and driver characteristics according to drug
category.

Table 3 displays the strength of the evidence on the role of the contribution of drugs to
crashes according to the drug category. The numbers show that cannabis and CNS stimulants
are more likely to be judged to play a strong role in the crash than either narcotic analgesics
or CNS depressants.

No Role Minimal Moderate Strong
Role Role Role
Cannabis 0
(THC in 5.6% 0% 22 504 71.8%
blood)
-CNS 1.6% 3.1% 17.2% 78.1%
Stimulants
Narcotic 15.2% 9.7% 24.2% 51.5%
Analgesics
CNS 15.6% 14.3% 23.4% 46.8%
Depressants

Table 3: Role of Categories of Drugs in Crashes

Discussion and Conclusions

The findings confirmed the prominent, strong influence of alcohol in fatal crashes and
provided new evidence of the contributory role of drugs. There was moderate to strong
evidence to suggest that the drugs played a contributory role in 49% of the cases were drivers
tested positive for drugs only.

Drug-only crashes were more likely to involve female drivers and drivers of all ages. Of
particular concern is that these crashes were also more likely to involve multiple vehicles
compared to crashes involving alcohol. This could be an artefact of the greater likelihood of
these drivers being on the road during daytime hours (6am to 6pm). In many ways, crashes
where drugs were deemed to be a contributory factor resembled crashes where drivers were
free of drugs and alcohol and crashes where drug were present but not deemed a factor. As a
result, investigation of all crashes needs to be thorough and include tests for the presence of
drugs as well as alcohol.

The fact that crashes involving drugs often occur during daylight hours on weekdays has
direct implications for public education and enforcement. Drivers need to be aware of the
dangers associated with driving after drug use even during the day. They need to ask their
health care providers about the potential adverse effects of their medication on driving. Law
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enforcement needs to recognize that impaired drivers are on the road at all time of day and
are not restricted to weekend nighttime hours when alcohol-involved crashes tend to be most
common. Expanding enforcement activities to weekday afternoons could have direct road
safety benefits.

In many of the cases reviewed, investigators seemed to be at a loss to explain why the crash
occurred and often listed distraction and/or inattention as the primary causal factor. In all
cases used in this study, the driver died as a result of the crash and was unable to provide any
insight into the sequence of behaviours and events that led to the crash. More detailed
investigations of non-fatal crashes might provide better insight into the causal factors,
including the role of drugs. This could be facilitated by imbedding a behavioural analyst
within the existing crash investigation teams specifically to obtain information that might
help explain the sequence of events and behaviours that resulted in the crash and how these
might be related to the known effects of various drugs.

With the exception of Depressants, drugs have effects that can differ dramatically from those
of alcohol. It is not surprising that the role of drugs in crashes differs from that of alcohol.
Further research is needed to firmly establish the causal role of drugs in crashes and the
mechanism by which drugs affect various driving skills.

It should be noted that no attempt was made to gather a representative sample of driver
fatalities. Rather, the approach was to gather data only from cases that were tested for both
alcohol and drugs. Although overall testing rates in the selected provinces were good, there
remain cases that are, for a variety of reasons, not tested. This limits the generalizability of
the findings. Although the intention was to merge crash records with coroner records, there
were numerous cases where a link could not be made. To some extent, this is a consequence
of the fact that coroner records are victim-based, whereas motor vehicle departments
maintain a crash-based system. In the absence of a common identifier, it was not always
possible to match records. This also limits the ability to match different victims involved in
the same crash.

The limited number of cases positive for the different drug categories precluded statistical
analyses. Nevertheless, it appears that crash and driver characteristics in crashes varied
according to drug category. Future research should endeavour to pursue this line of
investigation with a large sample sizes. The findings could have significant implications for
prevention and enforcement.
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Roadside Surveys Evaluating Immediate Roadside Suspensions for
Drinking Drivers in British Columbia, Canada

Douglas J. Beirness & Erin E. Beasley
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Abstract

Background

In an effort to change drinking and driving behaviour and reduce the number of serious
crashes attributable to alcohol, in the spring of 2010 the Government of British Columbia,
Canada announced new measures to deal with drinking drivers.

Aim

This paper presents evidence of the impact of new immediate roadside prohibitions (IRP) for
drinking drivers as assessed by random roadside surveys of alcohol and drug use among
nighttime drivers conducted prior to and following the introduction of IRP.

Method

Drivers were randomly selected from the traffic stream in five cities and asked to provide a
breath sample to determine alcohol content and a sample of oral fluid to be tested for the
presence of psychoactive drugs. The surveys were conducted between the hours of 21:00 and
03:00 on Wednesday through Saturday nights in June 2010 and again in June 2012.

Results

Driving after drinking decreased significantly following the introduction of IRP. In
particular, the percentage of drivers with BACs over 80 mg/dL decreased by 59%; drivers
with BACs of at least 50 mg/dL decreased by 44%. The decreases in drinking and driving
were not restricted to specific sub-groups of drivers but were universal across age groups,
sex, and communities. The results also revealed a changing pattern of drinking and driving.
For example, the typical pattern of increased drinking and driving on weekend nights was not
observed in 2012 and the prevalence of drinking drivers on the road during late night hours
was less than half that found in 2010.

Discussion and conclusions

The IRP program combined immediate short-term roadside suspensions with vehicle
impoundment and monetary penalties to enhance the swiftness, certainty and perceived
severity of sanctions for drinking and driving. These measures were associated with a
substantial reduction in the prevalence of driving with a BAC over 50 mg/dL and driving
with a BAC over 80 mg/dL.

Background

Following unprecedented decreases in the magnitude of the alcohol-crash problem during the
1980s and into the 1990s, recent years have shown little change in the number of alcohol-
related serious crashes. In an effort to change behaviour and reduce the number of serious
crashes attributable to alcohol, in the spring of 2010 the Government of British Columbia,
Canada announced new measures to deal with drinking drivers that would come into force in
September 2010. These measures included an increase in the length of the immediate
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roadside prohibition for drivers with BACs between 50 and 80 mg/dL from 24 hours to 3
days, possible vehicle impoundment, an administrative penalty of $200, and a licence
reinstatement fee of $250. The sanctions became increasingly more severe for repeat
violations. Drivers found to have a BAC in excess of 80 mg/dL were subject to an immediate
roadside prohibition of 90 days, 30-day vehicle impoundment, a $500 administrative penalty,
a $250 licence reinstatement fee, plus enrolment in the Responsible Driver Program and the
Ignition Interlock Program.*

Previous research has demonstrated the beneficial impact of administrative licence
suspensions, largely attributed to the speed and relative certainty with which the sanctions are
applied (Mann et al. 2002, Ross 1987, Voas et al. 1998). The new administrative measures
introduced in British Columbia also had the essential characteristics of effective deterrence —
i.e., they were applied immediately, they were applied with a high degree of certainty, and
they were considerably more severe than the previous administrative prohibitions that had
been in place for many years. Hence, it was anticipated that these new measures would serve
to reduce the prevalence of drinking and driving.

Aims

The purpose of this study was to use roadside surveys as a means to measure the extent of
change in alcohol use among nighttime drivers in five communities in British Columbia
following the implementation of the Immediate Roadside Prohibition (IRP) legislation.

Methods

The roadside surveys were conducted using the same data collection procedures employed in
previous surveys in British Columbia (see Beirness et al. 2010). The procedures were based
on the method originally outlined by Transport Canada and updated with a few minor
modifications over the years to improve the efficiency of the operation (e.g., improved breath
test technology) and to provide for the optional collection of oral fluid samples to test for the
presence of drugs (Boase 2012).

Drivers were randomly selected from the traffic flow at pre-selected locations in four time
periods (21:00-22:30; 22:30-00:00; 00:00-01:30; and 01:30-03:00) on Wednesday, Thursday,
Friday, and Saturday nights in June 2010 and June 2012. Two six-person crews carried out
the survey in each of five communities. Participation in the surveys was completely
voluntary. A police officer accompanied each crew to direct traffic safely off the roadway
into the survey site.

For each of the two surveys (i.e., 2010 and 2012), the target was to interview approximately
500 drivers in each of five communities for a total sample size of 2,500 in each year.

Assuming a simple random sample, a sample size of 2,500 would provide an estimate of the
prevalence of drug or alcohol use among drivers with a 95% confidence interval of £ 1.1%.

Results

In 2010, of the 2,840 vehicles randomly selected from the traffic stream, 87% of drivers
provided a breath sample. In 2012, 89.6% of 2,513 drivers selected provided a breath

! Details of the IRP program can be found at
http://www.pssg.gov.bc.ca/osmv/shareddocs/ImmediateRoadside Prohibition Fact Sheet.pdf
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sample.” The most common reasons cited for refusing to participate were “in a hurry”
(44.2%), “not interested” (23.6%), “language barrier” (11.0%), and “civil rights” (9.7%).
Fear of prosecution was mentioned by only 2.2% of drivers who refused to participate.

The raw data were weighted to adjust for differences in the traffic volume at the various sites.
This weighting procedure places greater emphasis on interviews from sites with higher traffic
volumes. The data were also adjusted for population in each community and combined into a
weighted total. This weighted total provides an estimate of the results of the survey across all
five communities but should not be interpreted as a provincial estimate.

Figure 1 presents the percentage of drivers who tested positive for alcohol as well as the
distribution of BAC in 2010 and 2012. In 2012, 6.5% of drivers were found to have been
drinking. This represents a 34% decrease from the 9.9% of drivers who were positive for
alcohol in the 2010 survey (z=4.19 p<.001). Not only was there an overall decrease in the
percentage of drivers with positive BACs (%*=20.6, df=3, p<.001), there were decreases in
every BAC group. Notable was the decrease in the percentage of drivers with a BAC over 80
mg/dL. In 2010, 2.2% of drivers had a BAC of this magnitude; in 2012, less than 1% of
drivers had a BAC over 80 mg/dL -- a 59% decrease (z=3.08 p<.003).
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Figure 1: BAC Positive and BAC Distribution of Drivers in 2010 and 2012

In previous surveys, and as seen in 2010, the percentage of alcohol-positive drivers peaked on
Friday and Saturday nights. A considerable change in this pattern was observed in 2012 with
a 49.5% reduction in alcohol-positive drivers on Saturday night and a 33.9% reduction on
Friday night. Figure 2 presents the percentage of drivers with BACs of 50 mg/dL and over
according to survey night in 2010 and 2012. A notable change in this pattern was observed in
2012, including a 65.9% decrease in drivers with BACs of 50 mg/dL and greater on Saturday
night (z=3.01, p<.01).
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Figure 2: Percentage of Drivers with BACs > 50 mg/dL According to Survey Night

The typical pattern of an increasing percentage of drivers with a positive BAC during later
survey times that was evident in 2010 was markedly reduced in 2012. Figure 3 presents the
percentage of drivers with BACs over 50 mg/dL according to survey time. In 2012 there was
a 49.3% reduction in drivers with a BAC of 50 mg/dL or greater between midnight and 01:30
(z=2.05, p<.05) and a 40.7% reduction between 01:30-03:00 (z=1.49, p>.1). Although the
pattern of more drinking drivers at later site times was still evident in 2012, it was
considerably less pronounced than in 2010.
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Figure 3: Percentage of Drivers with BACs > 50 mg/dL According to Survey Time

Figure 4 shows the percentage of male and female drivers with BACs of 50 mg/dL and over
in both 2010 and 2012. Females were just as likely as males to drive with a BAC over 50
mg/dL in both 2010 and 2012 (p>.5). Compared to 2010, the percentage of drivers in 2012
with a BAC of 50 mg/dL or over was 38.9% lower among males (y°=5.3, df=1, p<.05) and
45.4% lower among females (x*=3.4, df=1 p>.07).
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Figure 4: Percentage of Drivers with BACs > 50 mg/dL According to Sex and Year

Figure 5 presents the percentage of drivers with a BAC of 50 mg/dL or over by age group in
2010 and 2012. In 2012, there were no drivers age 16 to 18 with a BAC of 50 mg/dL or
greater. Most other age groups showed a reduction in the percentage of drivers with BACs
over 50 mg/dL. The largest decreases were among drivers age 25 to 34 (39.6%) (z=1.69,
p<.10), and those 35 to 44 (63.2%) (z=2.17, p<.05).
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Figure 5: Percentage of Drivers with BACs > 50 mg/dL by Age

Discussion and Conclusions

The findings provide evidence of a profound change in the prevalence and pattern of drinking
and driving behaviour in British Columbia following the introduction of the new immediate
roadside prohibition legislation. The overall prevalence of driving after drinking, and in
particular driving with a BAC over 50 mg/dL, decreased substantially following the
introduction of the new IRP legislation. Driving after consuming any alcohol was reduced by
34%, driving with a BAC of 50 mg/dL or over decreased by 42% and driving with a BAC of
80 mg/dL or over was decreased by 59%.

Further analysis of the data revealed that the reductions in drinking and driving were not
restricted to males or females or to specific age groups. The exception was among 19-24
year old drivers where there was no change. In addition, the temporal patterns of drinking
and driving changed. The typical pattern of increased drinking and driving on weekend nights
was not evident in 2012. In fact, in 2012, drinking and driving was least prevalent on
Saturday night. Although driving after drinking was still most common after midnight, the
percentage of drivers interviewed between 01:30 and 03:00 with BACs over 50 mg/dL was
40% lower than that found in 2010. The findings provide evidence of a profound and
universal change in drinking and driving in British Columbia following the introduction of
the IRP legislation in September 2010.

Administrative licence suspensions have been used for many years as an effective measure to
reduce driving after drinking. Critical elements of administrative suspensions are the speed
and relative certainty with which the sanctions are applied — also key factors in effective
deterrence. The IRP program in British Columbia took administrative suspensions to the next
level. The celerity and relative certainty of the suspension, combined with enhanced
sanctions, created favourable conditions for an enhanced deterrent effect. The present results
are consistent with this hypothesis.

It should be noted, however, that as compelling and persuasive as the present results are, they
cannot be unambiguously attributed to the IRP legislation introduced in September 2010.
The research utilized a simple pre-post design. The absence of comparable surveys in another
jurisdiction that did not introduce similar legislation (i.e., a control group) leaves opens a
number of threats to the validity of a causal interpretation of the documented decrease in
drinking and driving. Further evidence examining data on crashes, injuries, and fatalities
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would help strengthen the inference that the IRP legislation was responsible for the observed
changes in drinking and driving in British Columbia.

The next challenge is to sustain and strengthen the impact of the IRP legislation. In the two
years between the roadside surveys, a great deal of media attention was devoted to the IRP
program. The high profile of the issue served to increase public awareness of, and interest in,
the issue of impaired driving. Police enforcement was intensive and many drivers
experienced the sting of immediate sanctions. Although the results are encouraging, it is also
evident that there remain many drivers who continue to get behind the wheel after consuming
too much alcohol. Further efforts to help understand the reasons why some drivers have
failed to change their behaviour will be necessary to develop new and innovative
countermeasure programs specifically targeted to high risk groups. In particular, drivers age
19-24 were not impacted by the new legislation should be targeted for special measures. In
the meantime, maintaining public attention along with ongoing high profile enforcement will
be key elements in changing behaviour and continued success.
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at learner licensing and drink driving as a learner
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Abstract

Background
Alcohol-impaired driving is a particularly risky behaviour for young drivers.

Aims

To identify those at risk of being a drink driver by examining the relationship between
alcohol use, drink drive intentions, and perception of drink drive enforcement among newly
licensed learner drivers and their drink driving behaviour while (1) on a learner licence and
(2) arestricted licence.

Method

The New Zealand Drivers Study (NZDS) is a multistage, longitudinal investigation of newly
licensed car drivers and was the data source for this study. Data on alcohol use (AUDIT_C),
drink drive intentions, and perception of enforcement were obtained at learner licensing
(baseline) and measures of drink-drive behaviours were obtained at the NZDS follow-up
interviews. At the first follow-up interview (after they passed restricted licence test) drink-
driving behaviour while on a learner licence was reported. At the second follow-up interview
(after they passed the full licence test) drink-driving behaviour while on a restricted licence
was obtained.

Results

Multivariate logistic regression showed that, after adjusting for demographic characteristics,
high alcohol use was associated with driving within two hours of drinking as a learner
licensed driver (OR=3.2) and as a restricted licensed driver (OR=3.2), and also driving when
thought over the legal BAC limit (OR=1.6) and when possibly unsafe to drive (OR=1.7), as a
restricted licensed driver. Intention to drink-drive was associated with driving within 2 hours
of drinking (OR=1.8) and high perception of enforcement was associated with driving when
thought unsafe (OR=1.9), as a restricted licensed driver.

Discussion and conclusion

These results suggest that it may be possible to apply a brief alcohol screening test to identify
newly licensed drivers at risk of future drink-driving. At-risk individuals could be targeted to
improve their knowledge of drink-driving risk and provide them with strategies to avoid
drink-driving situations.

Introduction

Alcohol-impaired driving is a risky behaviour for all drivers, and particularly for young
drivers. While young drivers may not drink-drive as often as older drivers, when they do their
risk of being in a fatal crash is much higher, at all blood alcohol concentrations (BACs)



(Mayhew, Donelson, Beirness et al., 1986). In New Zealand, from 2007-2011, alcohol was
considered a major contributing factor in 40% of fatal crashes involving a 15-24 year old
driver. The comparable rate for drivers over 25 years was 20% (Ministry of Transport,
2012b). These data show that alcohol-impaired driving remains a problem for all drivers in
NZ, and particularly young drivers.

Over the past few decades, alcohol-related legislation specifically targeting young drivers in
NZ has included a reduced BAC from 80 to 30mg%. This was introduced in 1987 as part of
the graduated driver licensing system (GDLS) but in 1993 was applied to all drivers under 20
years of age, irrespective of licence status. In 1999, the minimum age for purchasing alcohol
was lowered from 20 to 18 years, which stalled progress in reducing drink-driving, especially
among females (Kypri, Voas, Langley et al., 2006). In 2011, a zero BAC limit was
introduced for all drivers under 20 years (Ministry of Transport, 2012a). This change has yet
to be evaluated.

Findings from research have shown that some young people over-estimate how much they
can drink and still drive safely (Gulliver & Begg, 2004) and those who persistently drink and
drive, when they know it is unsafe for them to do so, are more likely than others to be
aggressive and alcohol dependent (Begg, Langley, & Stephenson, 2003). When alcohol use
is adjusted for, drink driving behaviour can be predicted by delinquent behaviour, high risk
driving, and a lower perceived risk associated with, and social support for, drink-driving
(Bingham, Elliot, & Shope, 2007). These findings suggest that there are opportunities for
intervention and it seems plausible that the sooner potential drink-drivers can be identified,
and suitable interventions implemented, the more likely this behaviour is to be deterred.

Aims

To identify those at risk of becoming a drink driver by examining the relationship between
alcohol use, drink drive intentions, and perception of drink drive enforcement among newly
licensed learner drivers and their drink driving behaviour while (1) on a learner licence and
(2) arestricted licence.

Method

This research was based on the New Zealand Drivers Study (NZDS) which is a prospective
cohort study of 3,992 newly licensed car drivers in NZ. The interview stages of the NZDS
are linked to the licensing stages of the NZ graduated driver licensing system. Data from the
learner (baseline), restricted (first follow-up), and full licence (second follow-up) interviews
were used in this study. The NZDS participants were recruited very soon after they had
passed their learner licence test between 1% February 2006 and 31% January 2008. Full details
of the recruitment procedures have been reported elsewhere (Begg, Langley, Brookland et al.,
2009; Begg, Langley, Broughton et al., 2009). The restricted and full licence telephone
interviews took place very soon after the study participants had passed the respective licence
test. For the present study, data from the restricted licence interviews were extracted on 17
September, 2010 at which time 71% of participants had progressed to a restricted licence,
88% of whom had completed the NZDS restricted licence interview. Data from the full
licence interviews were extracted on 30 May 2011 at which time 40% of the full cohort had
progressed to a full licence, 93% of whom completed the full licence interview. The present
analysis included those aged 15-24 years at learner licence, and who had completed the full
licence interview (n=1428).



The learner licence (baseline) questionnaire included the following items: demographic and
background data (gender, age, residential location, ethnicity, and deprivation); alcohol use,
using the first three questions of the AUDIT (AUDIT_C) (Babor, de la Fuente, Saunders et
al., 1989) which were categorised so males score of >4 and females >3 were classified as
high use; and items on drink-drive intentions “How likely is it that you will drive when you
have been drinking alcohol?”” and perceived enforcement “In your opinion, how likely are
Learner Licence holders to be stopped by the police if they drive when they have been
drinking?”. A response of “Not at all likely” was coded 0, and all other responses 1.

At the restricted and full licence interviews the questionnaire items included: “While on your
learner licence/restricted licence, how many times did you drive a car within 2 hours of
drinking at least one alcoholic drink?”’; “On how many occasions do you think you were over
the legal alcohol limit for you to drive?”; “On how many occasions do you think that you had
too much to drink to be able to drive safely?” The responses were coded 0 and >0.

The first stage of the analysis involved running cross tabulations for each of the baseline
measures (alcohol use, intention to drink-drive, perception of being caught) by the drink-
drive behaviours (within 2 hours, over BAC limit, unsafe to drive) as a learner licensed and
restricted licensed driver. Chi-square and Fisher’s Exact Tests (when numbers were small)
were used to determine significant relationships. Multivariate logistic regression models,
with backwards selection, were run for each of the response variables that had adequate
numbers for analysis. Models were adjusted for age, gender, ethnicity, deprivation, and
residential location.

Results

The results from first stage of the analysis are presented in Table 1. At the learner licence
stage, of the 323 (272 + 51) reporting high alcohol use, 16% (n=51) had driven within two
hours of drinking. Of these 51 drink-drivers, 41% (n=21) had driven when they thought they
were over the legal BAC limit, and 14% (n=7) when it was thought unsafe for them to drive.
The comparable figures for those who were not high alcohol users were: 6%, 38% and 12%.
High alcohol use was significantly associated with driving within 2 hours of drinking
(p<.0001) but not when thought to be over the BAC limit or when unsafe to drive. Intention
to drink drive was significantly associated with driving within 2 hours of drinking (p=.0025)
but not driving when they thought over the BAC limit or when unsafe. Perception of police
enforcement was not significantly associated with any of the three drink drive behaviours.

At the restricted licence stage, of the 345 who reported high alcohol use 155 (45%) had
driven within two hours of drinking, 98 (63%) of whom had driven when they thought they
were over the legal BAC limit, and 57 (37%) when it was unsafe for them to drive. The
comparable figures for those who were not high alcohol users were 22%, 54%, and 23%.
High alcohol use was significantly associated with driving within 2 hours of drinking
(p<.0001) and when it was unsafe to drive (p=.004) but not when they thought they might be
over the BAC limit (p=.087). Those who reported intentions of drink-driving were more
likely to report driving within 2 hours of drinking (p<.0001), but not when they thought they
were over the legal BAC limit or when it was unsafe to drive. Perception of police
enforcement was not significantly associated with any of the three drink drive behaviours.

The results from the multivariate logistic regression analysis, after backward selection, are
presented in Table 2. At the learner licence stage the only outcome with sufficient numbers
for analysis was “driving within 2 hours of drinking”. High alcohol use was significantly



Table 1
Cross tabulations of the baseline alcohol measures and drink-drive behaviours reported at
the learner licence and restricted licence stages

Learner Licence Drink-Driving Behaviours

Baseline measures Within 2 hours *Over BAC limit  *Unsafe to drive
High alcohol use No Yes No Yes No Yes
917 60 37 23 53 7
No (94%) (6%) (62%)  (38%) (88%)  (12%)
Yes 272 51 30 21 44 7

(84%) (16%) (59%) (41%) (86%) (14%)
Intention to drink-drive

No 989 79 46 33 67 12
93%)  (T%)  (58%) (42%) (84%)  (15%)
Yes 214 33 21 12 31 2

(87%) (13%) (64%) (37%) (94%) (6%)
High perception of being caught

No 308 33 20 13 29 4
(90%)  (10%)  (61%) (40%)  (88%)  (12%)
Ves 894 79 47 32 69 10

(92%)  (8%) (59%) (41%)  (87%)  (13%)

Restricted Licence Drink-Driving Behaviours

Within 2 hours Over BAC limit  Unsafe to drive

High alcohol use No Yes No Yes No Yes

No 810 227 103 123 174 53
(78%) (22%) (46%) (54%) (77%)  (23%)

Yes 190 155 57 98 98 57

(55%) (45%) (37%) (63%) (63%) (37%)
Intention to drink-drive

No 855 275 120 155 193 82
(76%)  (24%)  (43%) (56%)  (70%)  (30%)
Yes 158 110 44 65 79 31

(59%) (41%) (40%) (60%) (72%)  (28%)
High perception of being caught

No 261 99 47 52 77 22
(73%)  (28%)  (47%) (53%)  (78%)  (22%)
Yes 752 284 117 166 195 89

(73%)  (27%)  (41%) (59%)  (69%) (31%)

* only includes those who had reported driving within 2 hours of drinking
Note: missing values are not included in the tables

associated with driving within 2 hours of drinking at the learner licence (OR 3.2) and
restricted licence stages (OR 3.2) and when they thought they were over the BAC limit (OR
1.6) and when it possibly unsafe to drive (OR 1.6), at the restricted licence stage. In addition,
intention to drink-drive was associated with driving within 2 hours of drinking at the



restricted licence stage (OR 1.8), and high perception of being caught by police was
associated with driving after drinking when it was perhaps unsafe to drive (OR 1.9).

Table 2

Final results* from multivariate logistic regression, using backward selection, examining
high alcohol use, intention to drink-drive, perception of being caught by police and drink-
drive behaviours as a learner licensed and restricted licensed driver

Learner Licence Stage Drive within 2 hours of drinking
Odds Ratio 95% CI** p-value

High alcohol use 3.2 2.2 4.9 <.0001
Restricted Licence Stage Drive within 2 hours of drinking

High alcohol use 3.2 2.4 4.2 <.0001
Intention to drink-drive 1.8 1.3 24 .0002

Drive when thought over BAC limit
High alcohol use 1.6 1.0 2.6 .04
Drive when perhaps unsafe

High alcohol use 1.7 1.1 2.7 .03
High perception of enforcement 1.9 1.1 3.3 .03

*All results adjusted for age at learner licence, gender, residential location,
deprivation, ethnicity ** Confidence Interval

Discussion and conclusion

The results from this study showed that drink-driving behaviour by young, newly licensed
15-24 year old drivers, was strongly associated with high alcohol use measured very soon
after they had passed their learner licence (theory test). High alcohol use was associated with
each of the outcomes examined, driving within two hours of drinking alcohol at both the
learner and restricted licence stages, and driving when they thought they may be over the
legal BAC limit, and driving when thought that it was perhaps unsafe to drive, at the
restricted licence stage. Alcohol use was measured using the AUDIT_C which is the first
three alcohol consumption questions of the AUDIT (Babor, de la Fuente, Saunders et al.,
1989). The AUDIT_C has been shown to be an effective brief screening test with other
populations (Bush, Kivlahan, McDonell et al., 1998) so could be an effective way of
identifying young potential drink-drivers before they commence their licensed driving
careers.

Nine percent of all the learner licensed drivers reported driving within two hours of drinking
alcohol, and of them 40% thought they might be over the legal BAC limit, but only 13%
thought it was perhaps unsafe for them to drive. This suggests that some of these young
learner licensed drivers were driving when they were possibly over the legal limit for them
(30mg% for <20 years old, and 80mg% for 20-24 year olds) yet still thought it was safe for
them to drive. At the learner licence stage all drivers are required by law to be supervised by
an experienced, fully licensed driver. However, we do not know if these drivers were
supervised at the time they were drink-driving, but we do know that unsupervised driving is
not uncommon among learner licensed drivers (Langley, Begg, Samaranayaka et al., Under
consideration ). Enforcing the supervision requirement, and ensuring the supervisor is sober
(which at present is not a legal requirement in NZ) may help eliminate drink-driving by these
very inexperienced, young learner drivers.



At the restricted licence stage (when unsupervised driving is allowed except between 10pm
and 5am, or with passengers) the prevalence of drink-driving was much higher than at the
learner licence stage. Driving within two hours of drinking alcohol was reported by 28% of
the drivers, 58% of whom thought they may be over the legal BAC limit but only 26%
thought it was perhaps unsafe for them to drive. These young people do not appear to
understand the risks associated with driving after drinking alcohol. This may help explain
why alcohol is a contributing factor in 40% of traffic crash deaths involving 15-24 year olds
in NZ. The introduction, and enforcement, of a zero BAC for all drivers under 20 years may
possibly help to bring about the necessary change in this behaviour, and extending it to 20-24
year olds may need to be considered if their high alcohol-related crash rate persists.

These results suggest that it may be possible to apply a brief alcohol screening test to identify
newly licensed drivers at risk of future drink-driving. At-risk individuals could be targeted to
improve their knowledge of drink-driving risk and provide them with strategies to avoid
drink-driving situations.
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Abstract
Research has documented the prevalence of drug use among drivers involved in serious crashes.
Although the overrepresentation of alcohol among drivers involved in serious crashes has been
repeatedly demonstrated in numerous studies, relatively few studies have attempted to determine
the magnitude of the risks posed by drivers who have used drugs. The purpose of this study was
to examine the extent to which drugs may present a risk to road safety by comparing the
prevalence of drug use among drivers at risk and drivers who die in motor vehicle crashes.

Data on alcohol and drug use from coroners’ and medical examiners’ files on drivers of motor
vehicles who died in crashes were compared with data on drug use among drivers who
participated in roadside surveys in British Columbia, Canada conducted between 2008 and 2012
as a means to help establish the contributory role of drugs in driver fatalities. The results show
increased probability of fatal crash associated with the use of alcohol or drugs and greatly
increased risks associated with the use of alcohol and drugs in combination. Alcohol remains a
primary substance of concern for road safety. Cannabis also presents increased risks for drivers
as does the combined use of cannabis and alcohol. These findings will contribute to program
and policy initiatives to improve road safety.

Background

The recent surge in interest in the issue of drugs and driving has prompted numerous
experimental studies to determine the degree of impairment associated with drug use as well as
epidemiological studies to determine the extent of drivers’ use of psychoactive substances. But
descriptive epidemiological studies can only determine the prevalence of drug involvement
among drivers. Analytic epidemiological studies are required to establish whether, and to what
extent, drivers who have used drugs are at increased risk of crash involvement.

The general approach is to use a case-control design or conduct a responsibility/culpability
analysis to compare the incidence of drug use in a control population of drivers at risk with the
incidence of drug use in a population of cases — i.e., drivers involved in, or responsible for, a
crash. The extent to which drugs are more frequently detected in the population of cases provides
an indication of the degree of risk posed by driver drug use. These types of studies have been
instrumental in understanding the risks associated with various levels of alcohol use by drivers
(e.g., Bloomberg et al. 2009; Borkenstein et al. 1964).

A number of studies have examined the possible overrepresentation of drugs in serious crashes.
A recent review of these studies (Beirness, Logan and Swann 2010) revealed a wide range of
findings, with some studies showing significantly increased risks for some substances and some
showing no increase in risk. To some extent, the differences in findings could be attributed to
the wide variety of approaches used along with differences in samples sizes, response rates,
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sample medium, and analytical methods. Consequently, the studies provide mixed evidence on
the risks associated with drug use by drivers. These studies do, however, provide consistent
evidence on the increased risks associated with the use of a combination of alcohol and drugs
that exceeds the risks of using either one alone.

Aims

The purpose of the present study was to compare the alcohol and drug use among fatally injured
drivers with that among drivers who participated in random roadside surveys in British Columbia
to determine the extent to which drug use might be overrepresented among driver fatalities.

Method

A population level case-control analysis was conducted using data on drivers that died in crashes
in road crashes British Columbia during the years 2006 through 2010 (cases) and data from
roadside surveys conducted in British Columbia in 2008, 2010, and 2012 (controls).

Data on fatally injured drivers in British Columbia were extracted from the national fatality
database, which includes the results of toxicological tests for drugs and alcohol. A total of 902
fatally injured drivers of highway vehicles, 16 years of age and over, who died within 6 hours of
crash involvement and were tested for both alcohol and drugs were included. These cases were
divided into four groups according to drug and alcohol use: Alcohol and Drug Negative (n=339,
35.9%), Drugs only (n=188, 19.9%,), Alcohol only (n=187, 19.8%), and Alcohol and Drugs
(n=188, 19.9%).

The roadside surveys were conducted by randomly selecting drivers from the traffic flow at pre-
selected locations in four time periods (21:00-22:30; 22:30-00:00; 00:00-01:30; and 01:30-03:00)
on Wednesday, Thursday, Friday, and Saturday nights in June 2008, 2010, and 2012. Drivers
were asked to voluntarily provide a sample of breath and oral fluid for analysis of alcohol and
drug content. Further details of the procedure can be found elsewhere (Beirness and Beasley
2010).

A total of 6,884 vehicles were randomly selected from the traffic flow for participation in the
three roadside surveys. Among the vehicles selected, 88.2% of drivers provided a breath sample
and 72.1% provided an oral fluid sample. There were 4,711 drivers that provided both an oral
fluid sample and a breath sample. These drivers were divided into four groups according to drug
and alcohol use: Alcohol and Drug Negative (n=3928, 83.4%), Drugs only (n=382, 8.1%,),
Alcohol only (n=320, 6.8%), and Alcohol and Drugs (n=81, 1.7%).

Results

Table 1 presents the numbers of drivers in the case and control samples for various subgroups of
alcohol and/or drug positive drivers along with odds ratios and 95% confidence intervals
calculated using the alcohol- and drug-negative drivers as the comparison.
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Table 1: Odds Ratios Comparing Alcohol and Drug Cases with Controls
N Controls N Cases Odds Ratio

(Roadside)  (Fatalities) (95% Confidence Interval)

No Alcohol/Drugs 3928 339 1.0
(Comparison)
Alcohol Only 320 187 6.77 (5.47-8.38)
Drugs Only 382 188 5.70 (4.63-7.02)
Alcohol+Drug 81 188 26.89 (20.2-35.7)
Alcohol <80 mg/dL 239 29 1.41 (0.94 - 2.10)
Alcohol >80 mg/dL 81 158 22.6 (16.9 —30.2)
Cannabis 178 76 4.95 (3.70 - 6.62)
Cannabis + Alcohol 32 111 40.1 (26.7 -60.4)
Alcohol Positive Male 224 148 7.66 (6.04-9.70)
Alcohol Positive Female 93 39 4.86 (3.29 -7.18)
Alcohol Positive Age 75 47 7.26 (4.96 — 10.6)
16-24
25-40 135 64 5.49 (4.00 —7.55)
41-55 73 47 7.46 (5.09 -10.9)
56+ 33 29 10.1 (6.11 —16.98)
Drug Positive Male 291 135 5.38 (4.26 - 6.78)
Drug Positive Female 89 53 6.90 (4.83-9.87)
Drug PositiveAge 116 27 2.70 (1.75-4.16)
16-24
25-40 137 47 3.98 (2.8 -5.64)
41-55 94 64 7.89 (5.64 —11.04)
56+ 32 50 18.1 (11.46 — 28.6)
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The odds ratios indicate the odds of drivers who have used alcohol and/or drugs dying in a crash
compared to the odds of a fatality occurring to drivers who have used neither alcohol nor drugs.
Odds ratios that do not include the value 1.0 are deemed to be statistically significant.

As might be expected, drivers who had consumed alcohol were over 6 times more likely to die in
a crash than drivers who had used neither drugs nor alcohol. Drivers with blood alcohol
concentrations (BACs) of 80 mg/dL or less were 40% more likely than drivers free of alcohol or
drugs to die in a crash but the increase was not statistically significant. The odds of drivers with
BACs in excess of 80 mg/dL were 22 times higher than alcohol and drug free drivers to die in a
crash.

Overall, driver drug use was associated with a 5.7 times greater likelihood of dying in a crash.
Combining drugs with alcohol, and particularly alcohol in excess of 80 mg/dL, greatly increased
the odds of drivers dying in a crash. The use of alcohol and drugs increased crash odds for both
men and women and all age groups.

A separate analysis was conducted to specifically examine driver cannabis use. As shown in
Table 1, cannabis use increased the odds of dying in a crash by a factor of close to 5. Using
cannabis with alcohol increased the odds by 40 times.

Discussion

These results add to the body of evidence showing the increased risk associated with driving
after using drugs, alcohol, and a combination of drugs and alcohol. The present study used two
separate datasets in a population case-control analysis to assess the odds of drivers dying in a
road crash following the use of alcohol and/or drugs. Alcohol and drug use were associated with
a higher likelihood of fatal crash involvement. Combining alcohol and drug use further
increased the odds of fatal crash. These relationships held for both males and females and all age
groups. lsolating cannabis use among drivers in both populations also showed increased odds of
fatal crash involvement, especially when combined with alcohol.

The approach used in this study is similar to that used by other researchers to assess the extent of
risks posed by the use of alcohol and drugs by drivers (Dussault et al. 2002; Mayhew et al. ).
However, this approach is not definitive and has several limitations that must be considered in
attempts to generalize the findings and use them to inform policy. The control population was a
relatively large sample of drivers randomly selected from the traffic stream in selected cities in
British Columbia during the month of June in 2008, 2010, and 2012. Although there were high
rates of compliance with the request for breath and oral fluid samples to assess alcohol and drug
use, respectively, there remains suspicion about the alcohol and drug use of those who refused.
The municipalities selected for inclusion in the roadside survey included a large proportion of the
population of drivers in British Columbia but were not deemed to be representative of the entire
population. The roadside surveys were conducted in the month of June, which was deliberately
selected to take advantage of generally favourable weather conditions and to avoid tourist
seasons and holidays. The surveys were also restricted to Wednesday through Saturday nights
between the hours of 2100 and 0300. This reflected the original survey plan that was designed to
sample drivers at times known to be associated with drinking.
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An effort was made to match the sample of fatally injured drivers to the roadside survey sample
in terms of time of night, vehicle types, and years. Compromises had to be made to ensure
sufficient cases for analysis. The fatality data for 2012 (and 2011) were not yet available so it
was necessary to include data from 2006 and 2007 to provide a sufficiently long period to obtain
an adequate sample of cases. Fatalities from all months of the year were also included. Cases
were only included if they died within six hours of the crash and were tested for both alcohol and
drugs. Over 86% of fatalities succumbed to their injuries with this period and 95% of these cases
were tested for alcohol and 90% were tested for drugs. The 6-hour inclusion criterion may seem
too long. Indeed, it is sufficiently long to allow lower alcohol and drug levels to fall below
detectable thresholds. However, this criterion has been employed for many years and was
preserved for this analysis. Any bias introduced by this criterion is conservative in that it would
produce a lower number of cases found to be positive for alcohol and/or drugs.

Case-control studies of alcohol and drug use by drivers are logistically challenging to conduct
and require a great deal of time and resources as well as considerable cooperation among road
safety professionals, enforcement, and government officials. The present approach provides a
means to begin to assess the risks associated with driving after using alcohol and drugs. Further
studies with much larger sample sizes and a better match between cases and controls are required
to provide the public and policy-makers with the best available information about the role of
drugs in road safety. Demonstrating the increased risk of crash involvement associated with
drug use, combined with information on the impairing effects of various types of drugs, provides
enforcement, policy-makers and prevention specialists with the knowledge required to advocate
for change and create programs and policies and procedures to help make the roads safer for all.
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Abstract

Over the past several decades, information provided by coroners and medical examiners on the
use of alcohol by drivers who die in motor vehicle crashes has been instrumental in monitoring
the extent of the problem, evaluating the impact of programs and policies and generally
furthering our understanding of the magnitude and characteristics of the alcohol-crash problem .
In the same way, comparable information on the use of drugs by fatally injured drivers is critical
in furthering our efforts to reduce the number of serious crashes in which psychoactive drugs are
involved. The purpose of this study was to examine the results of toxicological tests performed
on fatally injured drivers of motor vehicles in Canada to determine the extent and type of drug
use as well as the characteristics of the people and the circumstances involved.

Data on alcohol and drug use from coroners’ and medical examiners’ files on drivers of motor
vehicles who died in crashes from 2000 through 2010 in Canada. Psychoactive substances were
grouped according to the system used by the Drug Evaluation and Classification program.
Among drivers who died within six hours of the crash, 96% were tested for alcohol and 58.8%
were tested for drugs. Of those tested, 33.7% were positive for a psychoactive drug; 38.5% were
positive for alcohol. Overall, 56.7% of fatally injured drivers were positive for alcohol, drugs, or
both. The most commonly detected substances were central nervous system depressants and
cannabis. The present findings provide greater understanding of the involvement of drugs in
serious crashes, revealing differences in the characteristics of drivers and crashes involving
alcohol versus drugs that have implications for prevention and enforcement.

Background

In Canada, data from various sources have begun to shed light on the prevalence of driving after
drug use. Self-report data from the Canadian Addiction Survey show that 4.8% of drivers in
Canada admitted driving within two hours of using cannabis at least once in the past (Beirness &
Davis 2007). In 2008, a roadside survey of alcohol and drug use among drivers in British
Columbia found 10.4% of drivers tested positive for drugs; 8.1% were found to have been
drinking (Beirness & Beasley 2010). In a study of drivers treated at a trauma centre in Toronto
for injuries sustained in a serious crash found 41% tested positive for drugs and 35% were
positive for alcohol (Stoduto et al. 1993). In a study of selected driver fatalities in British
Columbia, Mercer and Jeffery (1995) reported that drugs were detected in about one-third of
cases. Recent and more comprehensive data are required to better understand the magnitude and
characteristics of drug-involved crashes.

Aims
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The primary purpose of the present study was to examine data on the results of toxicological
tests on bodily fluid samples collected by coroners/medical examiners from fatally injured
drivers in Canada to provide an estimate of the prevalence of drug use by drivers killed in road
crashes. A secondary purpose was to examine and compare the characteristics and crash
circumstances of drug-positive drivers with those of drivers who tested positive for alcohol.

Method

For over three decades, data on alcohol use by persons who die in motor vehicle crashes in
Canada have been collected from coroners'/medical examiners' files and compiled in a national
database (TIRF 2011). In 2000, the database was expanded to include the results of toxicological
tests for drugs other than alcohol but these data are not included in the annual report of the
national database.

The present study was restricted to fatally injured “drivers’ — i.e., those persons deemed to be
operating or in control of the vehicle —and who died and/or were tested for the presence of
alcohol and/or drugs within 6 hours of the crash.

An initial review of the data suggested that drivers are sometimes tested for a wide variety of
drugs, including many substances not known to have psychotropic properties and unlikely to
cause driving impairment (e.g., acetaminophen, statins). Therefore, as an initial step, all
substances listed in the database were recoded into categories corresponding to those used by the
Drug Evaluation and Classification (DEC) program—Central Nervous System (CNS)
depressants, inhalants, dissociative anaesthetics, cannabis, CNS stimulants, hallucinogens, and
narcotic analgesics (IACP 1999).

Of the 20,485 drivers who died during the 11-year period from 2000 — 2010, 16,227 met these
criteria for inclusion — 15,570 (96.0%) were tested for alcohol and 9,547 (58.8%) were tested for
drugs. The 9,530 cases that were tested for both alcohol and drugs were divided into four groups
according to drug and alcohol use: Alcohol and Drug Negative (n=339, 35.9%), Drugs only
(n=188, 19.9%,), Alcohol only (n=187, 19.8%), and Alcohol plus Drugs (n=188, 19.9%).

Results

Despite an increase in drug testing rates over the years, the percentage of drivers that test
positive for drugs has remained relatively constant over the last nine years, ranging from 29.7%
in 2000 to 36.7% in 2008. Similarly, the percent of drivers that tested positive for alcohol has
shown no substantive or sustained change, ranging from 36.2% in 2002 to 41.1% in 2009.
Central Nervous System (CNS) depressants and cannabis were the most frequently detected
substances followed by CNS stimulants and narcotic analgesics. Hallucinogens, dissociative
anesthetics and inhalants were rarely detected.

Characteristics of the Drivers

To examine the characteristics of drivers and crashes, the analysis focusses on fatally injured
drivers in the Alcohol only and Drugs only groups — i.e., those that tested positive for only
alcohol or only drugs.
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Males account for 80% of the fatally injured drivers and compromise 87.6% of all alcohol-
positive cases and 83% of all drug positive cases. Figure 1 displays the percentage of male and
female drivers Alcohol only and Drugs only groups. (The Alcohol plus Drug group and the No
Alcohol or Drug group are not shown.) Males are more likely (24.6%) than females (15.5%) to
test positive for alcohol (x*= 58.9, df=1, p <.0001) yet there is no significant difference in the
proportion of males (33.9%) and females (31.4%) that test positive for drugs (3°= 0.36, df=1,
p>.05). Females were more likely to test positive for drugs than alcohol (Z = 2.76, p <.01)
whereas males are more likely to test positive for alcohol than drugs (Z=5.91, p <.001). The
type of drug also varied by driver sex. Whereas females were most likely to test positive for
depressants and opiates, males were most likely to test positive for cannabis and stimulants.
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Figure 1: Percentage of Male and Female Drivers Testing Positive for Alcohol and Drugs

Figure 2 presents the percentage of Alcohol only and Drug only cases according to age group.
(The Alcohol plus Drug group and the No Alcohol or Drug group are not shown.) The extent of
alcohol and drug use varied considerably among age groups (y=661, df=18, p<.001). Alcohol
was more prominent than drugs in many age groups, particularly those age 19 to 24 and 25 to 34.
Of note, however, is that among drivers 18 years of age and under and those 55 years of age and
over, drug use was more prevalent than alcohol.
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Figure 2: Drug and Alcohol Positive Driver Fatalities According to Age
Characteristics of the Crash

Figure 3 shows the percentage of fatally injured drivers in the Alcohol only and Drug only
groups according to the day of the crash. There were significant differences in the percentage of
alcohol positive drivers according to day of the week on which the crash occurred (x*=403, df =
18, p <.001). Alcohol was considerably more prevalent on weekends (Friday, Saturday, Sunday)
than on weekdays. Drug use among fatally injured drivers was actually less common on
weekends than weekdays. Although not shown in the figure, the Alcohol plus Drugs group
showed a pattern similar to alcohol alone.
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Figure 3: Percentage of Driver Fatalities Positive for Drugs or Alcohol According to Day of
Week
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Figure 4: Percentage of Driver Fatalities Positive for Drugs or Alcohol According to Time of
Crash

Figure 4 displays the percentage of driver fatalities that tested positive for alcohol or drugs
according the time of the crash. Once again, there were substantial differences in the pattern of
alcohol- compared to drug-involved fatalities (x*=1892, df=21, p<.001). Whereas alcohol-
involved driver fatalities were most prominent during late night hours, drug-involved fatalities
were most prevalent during daytime hours.

Discussion and Conclusions

The prevalence of drug use among fatally injured drivers is at a level comparable to that of
alcohol. Central nervous system depressants and cannabis were the most frequently detected
drug categories, followed by central nervous system stimulants and narcotic analgesics. These
types of substances are known to have psychoactive properties that can impair the ability to
operate a vehicle safely. But whereas research has established thresholds for alcohol above
which it can be confidently presumed that the driver was impaired, the same cannot be said of
most drugs. Hence, the mere presence of the substance does not necessarily mean the driver was
impaired. Further research is required to help understand the relationship between drug dose and
various types of behavioural and cognitive impairments relevant to driving.

Despite similar rates of drug and alcohol involvement among driver fatalities, the data indicate
that the characteristics of drivers who test positive for drug use differ from drivers who test
positive for alcohol use. Alcohol was more frequently involved in young among male driver
fatalities whereas drug use was more frequently detected among female drivers. Males were also
more likely than females to test positive for a combination of alcohol and drugs. The types of
substances used by males and females also differed.

The temporal characteristics of alcohol- and drug-involved fatalities differed as well. Alcohol
consumption tends to be a late-night weekend activity and the involvement of alcohol in driver
fatalities reflects this phenomenon. Driver fatalities that were positive for drugs were more
evenly distributed throughout all times of the day. Unlike alcohol, males and females were
equally likely to test positive for psychoactive drugs.

In Canada, testing for alcohol among drivers who die in motor vehicle crashes has become
commonplace, with 96% of fatally injured drivers who die within 6 hours of the crash having
been tested for the presence and amount of alcohol. Over the past three decades these data have
been an important surveillance tool, providing a valuable source of information on the magnitude
of the alcohol-crash problem and have been instrumental in assessing changes in the problem
over time. These data have also been utilized extensively in evaluating the impact of legislation
and countermeasures in reducing the extent of the problem.

Since 2000, toxicological tests for drugs have been included in the national fatality database. The
testing rate for drugs, however, lags considerably behind that for alcohol. Several jurisdictions
have increased their rate of testing for drugs over the past few years, providing a better—but still
incomplete—picture of drug use among fatally injured drivers. Many factors are at work in
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determining which drivers get tested for drugs and which drugs are included in the testing
protocol. Greater consistency in drug testing rates and drug testing procedures across
jurisdictions would enhance the validity of the estimates of drug use derived from this database.

There remains a great deal to learn about driving after drug use. Although driving after drinking
and driving after drug use appear to be related issues, the data suggest that they represent distinct
social and behavioural phenomena. Drugs and driving is a more complex issue than drinking
and driving and requires further research to understand the risks involved for different substances
and different populations of drivers. Moreover, whereas the patterns of alcohol use and the
resultant crashes are relatively predictable, the patterns of drug use and drug-involved crashes
may vary by type of substance. This creates a very complex situation for prevention and
enforcement. Hence, it cannot be assumed that the same techniques, policies, procedures and
countermeasures that were developed and utilized effectively to combat drinking and driving can
be readily adapted or transferred to deal with the drugs and driving issue. This highlights the
need to develop unique prevention and enforcement strategies specific to the use of drugs by
drivers.
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Abstract

Background

Alprazolam is a widely prescribed anxiolytic for the treatment of anxiety, panic disorder, and
depression. Current literature suggests that alprazolam impairs driving performance (e.g.
Verster et al., 2002; Vermeeren et al., 2009).

Aims

In the present study the major objective was to investigate the effect of alprazolam in treated
and untreated anxiety patients compared to a healthy control group after oral alprazolam
administration (0.5 mg) (acute phase) in a simulated environment. Primary variables were the
vehicle variables (driving performance measures). The secondary objective was to compare
multiple cognitive and subjective measures collected for each participant in order to establish
the whole range of driving impairment.

Methods

In this study, the alprazolam effect (0.5 mg) on drivin performance was investigated in three
experimental groups: a) treated anxiety patients, b) untreated anxiety patients, and c) control
group. 51 (38.2 £10.5 years old) participants completed two driving tasks; a lane tracking and
a car following scenario with a semi-dynamic passenger car simulator. Impaired weaving
control was observed in all groups after alprazolam administration. Increase in brake reaction
time (sec) was found in treated and untreated anxiety patients when driving in the car
following scenario. Healthy participants showed riskier close following behaviour after
alprazolam administration compared to treated and untreated anxiety patients (p<.001). A
significant decrease in alertness -measured in computerised attention tests -was found only in
healthy participants (p=.015). Untreated patients and healthy participants reported decreased
vigilance.

Discussion and conclusions

This study clearly showed an alprazolam effect (0.5mg) in driving performance in treated,
untreated anxiety patients and healthy participants.

Introduction

Alprazolam (Generic Xanax®) is a benzodiazepine derivative mainly prescribed for the
treatment of generalised anxiety, panic disorder, and depression. It is the most often
prescribed psychoactive substance (Verster et al., 2002). The usual clinical dosages of
alprazolam, administrated in divided doses, range from 0.5 mg to 4 mg/day for the treatment
of anxiety disorder and from 6 to 10 mg/day for the treatment of panic disorders. Reported
adverse effects after alprazolam intake include sleepiness, sedation, drowsiness, and reduced
alertness.

Current studies advocate that alprazolam might have detrimental effects on driving
performance. Verster and colleagues (2002) investigated the acute effects of alprazolam
(1mg) on driving performance during real traffic in conjunction with laboratory tests related
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to driving skills. Statistically significant differences were found between the alprazolam and
placebo groups with regards to Standard Deviation of Lateral Position (SDLP), Standard
Deviation of Speed (SDS) accompanied by impairment in laboratory tests. Vermeeren and
colleagues (2009) reviewed related literature on axiolytics’ effect on driving. Their discussion
on over-the-road driving points out that the mean increase of SDLP in this study was
comparable to BAC=1.5mg/ml (Louwerens et al., 1987). Subjective assessment showed also
impairment in driving quality, decrease in alertness, lower mental activation, and increased
mental effort. Verster and colleagues (2005) carried out a literature review on 14 placebo
controlled and double blind studies which investigated the effects of anxiolytic drugs on on-
the road tests. Standard Deviation of Lateral Position (SDLP) was the main driving
parameter. They concluded that among other types of benzodiazepines a single dose of
alprazolam might impaired driving performance (i.e. increased weaving was recorded). The
authors suggested patients treated with alprazolam should be cautioned when driving a car
and that it might not be safe to drive while under alprazolam therapy.

In general, relevant studies have shown detrimental impairment due to alprazolam
administration on driving performance (e.g. Snyder et al., 2005), controlled laboratory
settings (e.g. Seppala et al., 1986) and subjective scales (Vermeeren et al. 2009).

Methods
This section describes the participants’ demographics and the sample selection process.
Participants

In total, 51 participants (38.2 £10.5 years old) were recruited in the experiment. The
following table presents age and gender distribution for each group.

Table 1: Group characteristics

Group Age Gender

(MeanzSD) (M/F)

Treated (Group A; N=15) 42.4+13.9 8/7
Untreated (Group B; N=18) 36.948.9 9/9
Control (Group C; N=18) 35.4+8.8 8/10

All participants were screened prior participation and were medically examined by two
collaborating doctors. Correct medical diagnosis was ensured by the collaborating doctors. In
the patients groups (Groups A and B), the participants were diagnosed with anxiety and,
specifically, with a Hamilton Anxiety Rating Scale equal or greater than 20 (HAM-A: mild to
moderate severity) (Hamilton, 1959). Patients in Group A were systematically using
alprazolam for at least 2 months before the testing day. Patients in Group B did not receive
any kind of treatment for at least two months before the testing day. Participants in Group C
had no medical history of anxiety or alcohol abuse and were free of medication. Participants
were experienced drivers and were currently active drivers. VVolunteers received
reimbursement for their participation.
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Study design

The present study utilises a mixed design for the comparison of patient and control
experimental groups in question. The independent variable was the alprazolam administration
with two levels: (baseline and alprazolam 0.5 mg intake). Dependent variables were: a) the
driving performance (simulated environment), b) attentional performance (computerised tests
in winTAP), and c) subjective assessments. The aim was to investigate the acute effect of
alprazolam administration (0.5mg) and the potential of additive effects (treated) in two
driving tasks.

Procedure

At arrival participants completed a driving background questionnaire and written consent was
obtained after detailed briefing. Both alcohol screening (with breathanalyser) and urine drug
screening were performed before testing takes place. Participants had a familiarisation drive
in order to get used to the driving simulator. Participants had to complete two tasks at the
driving simulator (Figure 1); a lane tracking scenario for about 20 minutes in a highway
environment maintaining a constant speed of 90 km/h and a car following scenario for about
20 minutes in a highway environment maintaining a safe distance from the lead vehicle that
was moving with a steady speed of 90 km/h. Four instances of abrupt breaking (leading
vehicle) occurred randomly. Participants received instructions for each driving scenario. For
the lane tracking scenario participants were instructed to maintain steady lateral position. For
the car following scenario they were instructed to maintain a safety distance from the lead
vehicle. Scenarios were counter-balanced between the two phases and among participants.

Figure 1: Passenger car driving simulator

Following the simulator driving scenarios, participants completed a computerised alertness
choice test (winTAP, Zimmerman and Fimm, 1993) and reaction times (msec), omissions and
errors were recorded. Sleepiness was subjectively rated before and after each driving scenario
and before and after the computerised tests. Higher scoring meant less vigilance and
subsequently increased sleepiness [The Karolinska Sleepiness Scale (KSS) is a universally
accepted, validated and standardised scale (Akerstedt and Gillberg, 1990)].

Blood collection lasted approximately 10-15 minutes and usually participants wanted to relax
and take a small break before the driving tasks. Participants started the driving tasks almost
15 minutes after blood collection (10 ml tubes of whole blood, serum and blood spot
specimens) and about an hour after alprazolam intake. The time interval between
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administration and driving was adequate before testing takes place and was based on relevant
studies (e.g. Leufkens et al., 2007).

Statistics

Within and between participants comparisons were carried out with repeated measures of
General Lineral Models (GLM) and one-way ANOVAs. In case of violation of homogeneity
and homoscedacity assumptions, non-parametric equivalents were administered (Friedman
and Wilcoxon rank test, respectively). The o level was set at .05. Statistical analyses were
performed with the statistical programme Statistical Package for the Social Sciences (SPSS)
(version 18.0 for Windows; SPSS, Chicago, IL).

Results

Alprazolam intake impaired driving performance in all groups. In particular, increased
weaving (SDLP= 5.8 cm) has been found in treated anxiety patients when driving an hour
after alprazolam intake (F (1, 14) =11.31, p=.005). Similarly, untreated anxiety patients
showed a significant increase of 4 cm after alprazolam intake (F (1, 17) =5.28, p=.035). On
the same track, healthy participants showed the greatest increase in weaving (ASDLP=6.8
cm; F (1, 17) =36.34, p<.001).

The following bar charts (Figure 2) present the percentages (%) of impaired/improved driving
performance as a function of alprazolam serum concentration levels (ng/mL). It appears that
alprazolam is associated with impairment in lateral position keeping even in low
concentrations in treated patients (100% ; <5) and controls (80%; <5).
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Figure 2: Percentage of impairment/improvement as a function of serum concentration
(ng/mL) for the control, untreated, and treated groups (from left to right)

For the untreated anxiety patients only two concentration levels (<5 and 5-10 ng/mL) were
detected and impairment with regards to lateral position keeping was observed. Increased
impairment was noted in the treated anxiety group for the serum concentration groups of 5-10
and >15 ng/mL. For the other two groups, almost in all cases impairment was observed.
Therefore, impairment is present even in small concentrations regardless of group type (i.e.
presence of anxiety disorder or not).

Significant increase in brake reaction time was observed in treated (0.5 sec; p<.05) and
untreated patient groups (1 sec; p<.05) but not in the control group (0.3 sec) in the car
following scenario. The attention test revealed significant decrease in alertness (mean
difference: 31.92 msec) only in the control group (p=.015) after alprazolam intake. Untreated
patients felt significantly less vigilant in the alprazolam condition (p=.001). Similarly,
healthy participants felt significantly less vigilant after alprazolam intake (p=.018).
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Discussion

The findings of this study support the main hypothesis that alprazolam will impair driving
performance in all three groups. Indeed significant increase in weaving (SDLP) was found in
all groups after alprazolam administration. Specifically, alprazolam’s detrimental effects
were evident in weaving in all groups with higher lateral deviation in the control group by
more than 6 cm. Therefore vehicle lateral control is affected by alprazolam intake. Relevant
literature is in agreement with these findings. Alprazolam intake deteriorates lateral control
but acute effect (Curran, 1986; Leufjkens et al., 2007) is greater than chronic administration
due to tolerance in the sedating effects because of repeated use as it seems to be the case with
lateral deviation in the treated anxiety patients’ group in this study. Likewise, most
alprazolam studies have found high increments of SDLP. Verster and colleagues (2002)
observed increments of SDLP of approximately 9 cm.

However, lane deviations in real traffic deviate from corresponding measurements in a
simulated environment. Thus ramification and extrapolation of results should be made with
this difference taken into consideration. Respective between groups’ comparisons showed no
significant differences among groups after alprazolam oral administration (p<.05). Therefore
impairment may be comparable among groups as the difference among groups was
approximately around 2-2.5 cm. Only in treated patients’ group a percentage of improvement
was observed. The other two groups had almost solely impaired weaving. This improvement
may depict (overall =20% improvement) tolerance. Non-sedative antidepressants were found
not to affect SDLP values (Ramaekers, 2003). Furthermore, alprazolam affected brake
reaction time in treated and untreated anxiety patients. As treated group showed the greatest
overall deterioration in reaction time (0.95+0.24 sec), additive effect of alprazolam intake
may be greater than acute for reaction time (untreated: 0.9+0.02; control: 0.83+.03). Serum
concentrations revealed that impairment is present in all groups even in small concentrations
and, thus, leading to the conclusion the effect might be present regardless the concentration.
However, the size of the effect for each concentration level might be important for defining
the level of impairment.

It appears that additive effects are more powerful and treated anxiety patients do not show
tolerance effects in psychomotor tests or psychomotor related driving skills, without of
course, isolating them from the rest of parameters. Subjective assessments of treated anxiety
patients are in favour of the tolerance proposition as there was no significant difference in
their evaluation of sleepiness during driving scenarios in the simulated tasks. On the contrary,
untreated and healthy participants reported increased sleepiness after alprazolam
administration which reflects their driving performance. It is important to keep in mind,
though, that anxiety patients are overly self-conscious, pay high self-attention after the
activity, or have high performance standards for themselves. It should be borne in mind that
anxiety patients’ subjective assessments of their driving behaviour may be influenced also by
their symptomatology.

Alprazolam significantly affected alertness in the control group but no other significant
impairment was observed for the neuropsychological tests. Relevant studies have found
differences. The greater effect was the acute effect in healthy individuals. It is important to
note that this battery is standardised to driving behaviour but has not been applied in drug
related research before. Subjective scales confirmed the effect perceived by participants.
Treated patients did not perceive any difference in vigilance. On the contrary, the other two
groups-not used in alprazolam medication-reported that they felt significantly less vigilant
(untreated and control) and that they drove badly (untreated). It is alarming that treated
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patients did not report any difference or change in the way they drive which might imply that
their everyday driving performance is affected and they may not be aware of it and their risk
of accidents due to lack of awareness may be increased.

The effect of alprazolam in healthy participants was stronger than in treated and untreated
patients. Alprazolam intake (0.5 mg) might improve the driving performance of anxiety
patients but might have deteriorative effect in healthy controls’ driving performance. This
study clearly showed an alprazolam effect (0.5mg) in driving performance in treated,
untreated anxiety patients and healthy participants. Conclusively, the main findings of this
study are in agreement with current research that people under alprazolam medication should
be informed about the potential detrimental effects of alprazolam administration to their
everyday activities and driving. Likewise, physicians and medical practitioners should be
educated and trained on how the adverse effects of alprazolam prescriptions may affect
driving performance.
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Abstract

Background

Obstructive Sleep Apnoea Syndrome (OSAS) has been shown to be an increased risk factor
for traffic accidents. Studies performed in driving simulators have reported improvements in
driving performance with the application of Continuous Positive Airway Pressure (CPAP)
treatment.

Aims

This study aims to investigate the effect of OSAS to driving behaviour and the comparison to
driving under the influence of alcohol.

Methods

In the present study, 18 OSAS patients were treated with CPAP treatment for 7 consecutive
days. A second group of healthy participants (N=18) was included in the study with a
baseline and an alcohol consumption condition (BAC=0.50 g/l). All participants drove two
scenarios in a simulated environment; a lane tracking and a car following scenario.

Results

No improvement due to CPAP treatment was found (p>.05) in weaving control (SDLP) for
the lane tracking scenario. On the contrary, statistically significant impairment was found in
SDLP due to alcohol (p=.027). Percentage (%) of time spent driven with low Time-to-
Collision (TTC) values was calculated. Treated OSAS patients spent significantly more time
with safe keeping distance than untreated patients (p<.001). Likewise, intoxicated
participants spent significantly less time driving with safe distance from lead vehicle in car
following scenario (p=.008). Equivalence in impairment level was found for Brake Reaction
Time (BRT) (sec) for the car following scenario between OSAS and alcohol.

Discussion and conclusions

In conclusion, the effect of sleep apnoea appears to be detrimental compared to the alcohol
effect at the legal limit. The application of intermediate alcohol BAC levels (i.e. 0.02, 0.08.,
0.1) could provide insight in finding comparable levels of impairment. The difference in
mean SDLP values in OSAS patients seems to be almost double the difference induced by
alcohol consumption at BAC=1.2 (5.3 cm; Verster & Raemekers, 2009). Probably higher
levels of alcohol levels are necessary to be included in a future research effort for the chosen
types of driving parameters in order to perform comparisons of effects in driving fitness due
to Obstructive Sleep Apnoea Syndrome.

Introduction

A large number of subjective (i.e. self-report) and objective (e.g., insurance or police records)
studies have looked at the prevalence of Motor Vehicle Accidents (MVAS) for patients
suffering from Obstructive Sleep Apnoea Syndrome (OSAS) as compared to the general
population (e.g., George, 1996; Maycock, 1996; Wu & Yan-Go, 1996). The majority of
these studies have suggested that OSAS presents an increased risk factor for MVAs.
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Results from these studies have shown that patients with OSAS have an increased accident
rate in driving simulation tests (e.g. Findley et al., 1995; George, Boudreau, & Smiley, 1996;
Juniper et al., 2000), estimated to be around two to seven-times higher compared to healthy
participants (e.g. George, 2004). It has also been reported that OSAS patients exhibit slower
reaction times than controls in road obstacle avoidance, resulting in four times more object
collisions than normals (Findley et al., 1989). In addition, it has been demonstrated that
OSAS patients perform poorer than controls in steering ability (referred to as “tracking
error”’; George et al., 1996; Juniper et al., 2000), with half of the patients being worse than
any one control participant, and with some patients showing worse performance than healthy
controls under the influence of alcohol (George et al., 1996). Finally, research conducted to-
date have concluded that the OSAS patients face an increased difficulty in sustaining
attention while driving, thus exhibiting poorer performance and lower vigilance during
experimental testing when driving on a monotonous highway route (e.g. George, Boudreau,
& Smiley, 1996; Juniper et al., 2000; Turkington et al., 2001).

Given that driving is an essential part of everyday life for the majority of people, a series of
treatments have been developed, in order to assist OSAS patients in driving and other daily
activities. Continuous Positive Airway Pressure (CPAP) represents the most commonly used
treatment and it is considered to be the most effective one (Cassel et al., 1996; Yamamoto et
al., 2000). Studies have shown that CPAP treatment can reduce the number of accidents in
patients with OSAS, both in simulated driving (Findley et al., 1989) and in real-life situations
(e.g. Cassel et al., 1996; Findley et al., 2000; George, Boudreau, & Smiley, 1997; Yamamoto
et al., 2000). Specifically, studies have shown that regular use of CPAP improves self-
reported (Cassel et al., 1996; Yamamoto et al., 2000) and objective MV A rates (Findley et al.
2000; George, 2001). Relevant studies have shown that CPAP treatment may effectively
reduce the MVA risk of OSAS patients in experimental tests conducted in a simulated driving
setting (e.g. Engleman et al., 1994; Note, however, that the task utilised in some of these
studies was actually a choice reaction task that required sustained vigilance rather than a
simulated driving task).

Alcohol remains the greatest documented risk factor in driving performance and the literature
is vast on alcohol effects on fitness to drive. Alcohol is the only substance affecting driving
behaviour that legal limits apply. Alcohol-impaired driving is a major cause of serious and
fatal car accidents. The relative crash rate for a driver with a BAC of 1.5 g/l is about 22, but
drivers’ relative crash rate for fatal crashes with that amount of alcohol in their blood is about
200 (Simpson & Mayhew, 1991). Individual differences play a sizeable role in the
elimination of alcohol from the human organism. Difference in accident risks is, also, an
outcome of causation. Alcohol is classified as a depressant, due to its effects to the central
nervous system (CNS). Existing diversity in findings across studies leads to no consensus on
the effects on driving impairment in performance by a given amount of alcohol (34% of
studies report impairment by .05%). Current research techniques have revealed deterioration
in driving performance at lower BAC levels. However, Moskowitz and Robinson (1987)
reported in their review that impairment was recorded in psychomotor tasks at a level of
0.07%. In addition, simple reaction time score (RT) was found to be an unreliable and
insensitive measure. On the contrary, tracking and divided attention tasks were shown to be
impaired at much lower levels (0.01-0.02%). In most studies deterioration is present above
0.08%.
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Methods

Participants

Eighteen OSAS patients (17 male/1 female; 51.9+11.54 years old) and 18 healthy controls
(14 male/4 female; 45.5+16.4 years old) with Body Mass Index (BMI) 33.4+7.13 kg/m?
26.26+3.25 kg/m?, respectively matched for driving experience volunteered in this study.
Participants received reimbursement for their participation. Inclusion criteria for sleep apnoea
patients OSAS was based on a diagnosis of an Apnoea-Hypopnoea Index (AHI) >10 (after a
polysomnographic study). Participants in both groups were active and experienced drivers.
Written informed consent was obtained from all participants before enrolment and after
briefing.

Procedure

Untreated OSAS patients were tested and then re-tested after having used the CPAP
treatment continuously for at least 7 days. The healthy group was tested in two conditions,
with zero BAC level and with BAC 0.5¢/1, which is the legal limit for driving in Greece. The
level of alcohol had to be sustained throughout the experiment; hence breathanalysis was
performed prior and post driving scenarios and in-between neuropsychological tasks.
Participants had to complete a lane tracking scenario on a highway environment maintaining
a constant speed of 90 km/h (20 minutes) and a car following scenario maintaining a safe
distance from the lead vehicle that was moving with a steady speed of 90 km/h. The vehicle
ahead would brake abruptly suddenly and unexpectantly during the scenario.

Statistical analysis

Within and between participants comparisons were carried out with repeated measures
ANOVAs and one-way ANOVAs. In case of violation of homogeneity and homoscedacity
assumptions, non-parametric equivalents were administered (Friedman and Wilcoxon rank
test, respectively). Within comparisons were carried out in order to investigate the effect of
CPAP treatment and alcohol. Between comparisons were carried out in order to investigate
the relationship between OSAS and alcohol in driving impairment. The a level was set at .05.
Statistical analyses were carried out with SPSS 18.0 for Windows (SPSS 18.0, Chicago, IL.).

Results

OSAS patients showed more deteriorated performance in lane keeping (SDLP) than any other
condition. CPAP treatment did not seem to significantly improve lane keeping behaviour,
although decreased swerving was recorded. Figure 1 depicts mean SDLP (m) values per
condition. As shown below, OSAS patients showed lower lateral control before CPAP
treatment. After treatment, lateral control increases but not significantly (p>.05). However,
the tracking control is still impaired compared to suggested thresholds (Brookhuis et al.,
2003) and when compared to the control group before (F (1,34) = 10.57, p<.001)** and after
alcohol consumption (F (1,34) = 8.23, p<.001)***. In addition, intoxicated control group
weaving was greater compared to the no alcohol condition (F (1,17) = 5.9, p=.027)*. Alcohol
had an effect on participants’ lateral control but the magnitude was not as great as the sleep
apnoea’s effect on OSAS patients****, Untreated OSAS patients spent significantly more
time (6.81+£0.57% of time) driving with low TTC values (between 0 and 1 sec) which is
extremely risky (F (1,17) = 5.46, p = .032) compared to the CPAP treated condition
(6.37+0.54% of time). Similarly, participants from the control group (6.35+£0.44% of time)
spent significantly more time with low TTC values (between 0 and 1 sec) when compared to
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the alcohol consumption condition (5.7+0.36% of time) (F(1,17) = 4.27, p = .054). Between
groups’ comparisons were not significant (p>.05).

0,44
*p = .027

**p <.001

**n <001

il

Mean SDLP (m)

2

\

T !
OSAS patients-untreated CPAP treatment Control-Mo Alcohol Control-Alcohol 0.05%
congdition

%

Error bars: 95% CI

Figure 1: Mean SDLP (m) values per condition in lane tracking scenario

Almost all comparisons were statistically significant (Figure 1) except the comparison
between the treated OSAS group and the alcohol group (p>.05). Treated OSAS patients spent
significantly more time driving with TTC values between 2 and 4 seconds (i.e. safe car
following driving style) before treatment (3% more time, F(1,17) = 18.05, p = .001).
Likewise, participants in the control group spent more time (approx. 2.5%) with safe car
following style than the intoxicated group (F(1,17) = 8.93, p = .008). Untreated OSAS
patients spent more time than the control group with safe car following distance (F(1,34) =
11.42, p =.002). This TTC category is strongly connected to safety distance keeping; hence
the significant difference among groups could reflect risk taking behaviour. The control
group spent significantly more time (3%) than the treated OSAS patients in car following
(F(1,34) = 4.49, p =.041). On the other hand, no statistically significant differences between
the OSAS treated group and the alcohol group (p>.05) were found. Similarly, no significant
difference were found between the alcohol and the untreated OSAS patients groups (p = .066;
trend). Greater braking reaction times (sec) were recorded for the untreated OSAS patients
and the lowest reaction times (sec) were recorded for the CPAP treated patients (F
(1,17)=12.37, p =.003). Moreover, it seems that alcohol did not have an impact in braking
reaction time for the alcohol group (p>.05) at the legal limit. On the contrary, participants
from the control group reacted much faster when they were sober compared to the untreated
OSAS patients (F (1,17)=6.55, p=.015).
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Discussion and conclusions

The main findings demonstrated that sleep apnoea affects driving performance. Continuous
Positive Airway Pressure (CPAP) treatment did not seem to improve significantly driving
performance. Furthermore, the present experiment suggests that alcohol consumption at legal
BAC might impair driving performance; however deterioration is less when compared to
sleep apnoea. The difference in mean SDLP in OSAS patients seems to be almost double the
difference induced by alcohol consumption at BAC=1.2 (5.3 cm; Verster & Raemekers,
2009). Equivalence might be present for brake reaction time (sec) between sleep apnoea and
alcohol effect. The present study showed that sleepiness and hypo-vigilance induced by sleep
apnoea may be an increasingly contributing factor in road accidents which are sometimes
overlooked in driving research focusing mainly on alcohol and illicit drugs. In the present
experiment, OSAS patients showed almost one third more weaving than the control group
participants (31.5%). Other studies have shown significant improvement in driving behaviour
as a result of using the nasal CPAP for different periods of time. For instance, Loredo and
colleagues (1999) found improvement in CPAP treatment after 7 days. The same treatment
period was used in this study based on Loredo et al.’s (1999) findings. The differences were
not found in the quality of sleep (sleep architecture) and, thus, changes in this type of sleep
may be influential in order to find improvement in driving variables such as the ones
measured in this experiment (SDLP, %TTC, and BRT). In other words, the period of
treatment time may not suffice in order to reveal improvement in driving behaviour when the
driving task is performed in a monotonous simulated environment with these specific vehicle
parameters. In addition, the monotonous environment may be the most “dangerous” choice or
the most “accident-evoking” but it is far from realistic and induces sleepiness beyond control
which reflects probably the worse-case scenario and not necessarily the most frequent
situation. The percentage (%) of time spent driving within certain categories of TTC values
has not been investigated in the literature before, thus, it is difficult to examine the TTC
results under the prism of research-to-date and to step forward towards any generalisable
inferences. Decrease in number of crashes, as mentioned above, might be associated with the
significant decrease in driving time with TTC values lower than 2 seconds (p=.032).
Therefore, the accident risk might be reduced. Driving impairment due to alcohol
consumption, even for the legal national limit (0.5g/1), is evident in both lane and car
following scenarios. One of the main objectives was to investigate the relation of sleep
apnoea effect and alcohol in specific driving variables. Inferences should be conservative and
differences were not found for brake reaction time (sec). This finding suggests that braking
delay might be similar for sleep apnoea patients and intoxicated participants (alcohol
consumption at legal limit). Brake reaction time (BRT) is the time to respond to sudden
changes in the driving environment by fully depressing a brake pedal. Previous research has
identified possible risk factors associated with delayed brake reaction time, such as alcohol
use (Kuypers et al., 2006) and medications causing sedation such as antihistamines or
psychotropic agents (Vuurman et al., 2004). brake Brake reaction time could be influenced by
factors like gender and age Therefore, by controlling these factors, it might be possible to
reveal effects. Overall, it seems that the effect of sleep apnoea is detrimental compared to the
alcohol effect at legal limit. Probably higher levels of alcohol are required in order to reveal
any equivalence to OSAS for the chosen types of driving parameters.
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Abstract

BACKGROUND: The Theory of Normative Social Behavior (Rimal, Real, 2005)
hypothesizes that the association between descriptive norms and outcome behaviors is
moderated by injunctive norms and outcome expectations. Injunctive norms are the
individual’s perceptions of how they are expected to behave by important others (e.g.,
parents, friends). Outcome expectations are anticipated costs and benefits associated with the
outcome behavior. AIMS: To examine descriptive and injunctive normative influences on
alcohol misuse and drink/driving. We hypothesized that descriptive norms would predict
alcohol misuse and drink/driving, and that this association would be reduced when
accounting for injunctive norms and outcome expectations. METHODS: The sample for this
study was 5,464 (49% male), mostly white, US young adults, age 24 years, participating in a
longitudinal study of alcohol use and driving, who were interviewed by telephone. Multiple
linear regression models were estimated separately by sex. RESULTS: In models predicting
alcohol misuse, after adjusting for demographics (i.e., marital status, race, income,
parenthood), individuals who perceived their similar-aged peers to use alcohol (both sexes)
were more likely to misuse alcohol. These associations were reduced, but remained
significant when best friends’ and parents’ attitudes toward drinking and drink/driving, and
risk-taking propensity and perceived likelihood of negative consequences of drink/driving
(e.g., arrest, injury) were entered into the model (R* men=0.42, women=0.38). Adjusting for
demographics, similar-aged peers’ drinking (both sexes) predicted drink/driving. Prediction
by these variables was reduced when injunctive norms (parents’ and friends’ attitudes toward
drinking and drink/driving) were accounted for, and when outcome expectations and alcohol
misuse were introduced into the model (R* men and women=0.47). CONCLUSIONS: These
results suggest that interventions should focus on weakening the influence of descriptive
norms on alcohol misuse and drink/driving, while strengthening injunctive norms and
outcome expectations that are not supportive of alcohol use and drink/driving.

Background

Alcohol-impaired driving (i.e., driving with a BAC > 0.08g/dL) in the US resulted in 9,878
fatalities and accounted for 31% of all traffic fatalities in 2011. Those killed included 6,507
impaired drivers, 1,612 passengers of impaired drivers, 1,049 occupants of other vehicles,
and 710 non-occupants. The majority of these fatal crashes occurred at nighttime, when the
rate of alcohol-involved crashes was 4.5 times higher than during the day, and on the
weekend, then the number of alcohol-involved crashes was nearly two times greater than
during weekdays. These levels of fatalities persist in spite of a decades-long downward trend
in fatalities involving alcohol-impaired drivers in the US (National Highway Traffic Safety
Administration, 2012).

The age groups accounting for the largest proportion of alcohol-involved motor vehicle
fatalities are 21-24, 25-34, and 35-44 years, who accounted for 33, 29, and 26 percent of all
drivers involved in fatal crashes, respectively in 2011. Rates of alcohol-impaired driving
increase sharply at age 21, when it becomes legal to purchase alcoholic beverages in the US
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(Beck et al., 2010). Male alcohol-impaired drivers are more common than female, with the
large majority of impaired drivers involved in crashes being male (National Highway Traffic
Safety Administration, 2012). Although these are statistics from one year, they demonstrate a
pattern that has remained consistent for some time. Several studies have also reported
race/ethnicity differences in alcohol-involved crashes (Braver, 2003; Caetano & McGrath,
2005; Caetano, Ramisetty-Mikler, & Rodriguez, 2008; Delcher, Johnson, & Maldonado-
Molina, 2013). For example, Roudsari and associates (Roudsari, Ramisetty-Mikler, &
Rodriguez, 2009) found that among males and females of Asian descent both had lower
percentages of fatalities with BACs of .08 or greater compared to other race/ethnic groups.

Social norms are hypothesized to play an important role in at-risk drinking generally, and in
drink/driving (i.e., driving after consuming alcohol), specifically. Injunctive norms are a
specific form of social norms based on individual perceptions of what important others
expect them to do and not do, and a concept in the Theory of Normative Social Behavior
(TNSB) (Rimal, 2005; Rimal & Real, 2003). According to TNSB, three normative
mechanisms moderate the association between descriptive norms and behavior: Injunctive
norms; outcome expectations; and group identity. Descriptive norms refer to individuals’
perceptions of the prevalence of a behavior, and have been shown to generally be
exaggerated (Perkins & Berkowitz, 1986). The greater the perceived prevalence of a
behavior, the more likely an individual is to construe their own excessive behavior as being
normative (Perkins, Meilman, Leichliter, Cashin, & Presley, 1999). Injunctive norms are an
individual’s perception that influential others expect them to behave in a specific manner, and
that negative social consequences will ensue if they do not (Rimal, 2005; Rimal & Real,
2003). Outcome expectations include anticipated benefits to self and others, and anticipatory
socialization (i.e., being welcomed into a peer group). Group identity is the individual’s
perceived self-similarity to a specific group, and their aspiration to belong to that group.
According to TNSB, injunctive norms modify the association between descriptive norms and
behavior, and can be so strong that a person’s behavior is opposite what would be expected
based on their descriptive norms (Rimal, 2005).

The role of injunctive norms on drink/driving behavior of college students was examined in a
paper by LaBrie and associates (LaBrie, Napper, & Ghaidarov, 2012). Students were found to
consistently overestimate their peers’ approval of drink/driving, and this overestimation was
predictive of drink/driving behavior. The operationalization of injunctive norms as consisting
entirely of peer approval is somewhat limited, and while this research is suggestive of the role
of injunctive norms in drink/driving behavior, it fails to test the broader concepts of TNSB.

Aims

The purpose of this paper was to examine the role of the Theory of Normative Social
Behavior in predicting drink/driving behavior of young adult males and females using both
parental and peer indicators of injunctive norms.

Methods

Participants / Data Collection

Young adults who previously participated in a longitudinal study evaluating a school-based
alcohol misuse prevention program (Shope, Copeland, Maharg, & Dielman, 1996; Shope,
Dielman, Butchart, Campanelli, & Kloska, 1992), and who had a Michigan driver license
(N=10,627) were invited to complete a telephone interview during 1997-1998, approximately
six years following their high school graduation. The participants averaged 23.5 years of age,
and were 49% male, 26% married, 88% white, 22% had at least one child, and a median
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household income of US $25,000-$34,999. All the respondents (n=5,464) had previously
completed at least one of six school-administered questionnaires from grade 5/6 through 12.
The University of Michigan Medical School’s Institutional Review Board approved the study
for Human Subject Research.

Measures

Demographics

Demographics included sex, marital status (1=ever married, O=never married), race (1=white,
O=other), income (£$5,000, $5,000-14,999, $15,000-24,999, $25,000-34,999, $35,000-
44,999, $45,000-54,999, 2$55,000), parent status (1=yes, 0=no), and church attendance
(1=annually, 2=monthly, 3=weekly, 4=daily).

Descriptive Norms

Two single items measured the perceived number of friends who drank alcohol or smoked
marijuana regularly. Perception of friends’ alcohol use was measured as the mean of three
items assessing how many close friends drink alcohol weekly or more often, have five or
more drinks when drinking and, drove at least once in the past year after drinking three or
more drinks (1=none, 2=some, 3=about half, 4=most, or 5=all).

Injunctive Norms

Two single items measured the likelihood that friends or parents would ride with the
participant after s’/he had been drinking (1=very unlikely, 2=somewhat unlikely, 3=somewhat
likely, or 4=or very likely). The comparative influence of parents versus friends on
participants was measured as the mean of three items asking who the respondent would ask
for advice regarding an important decision (1=parents more, 2=parents and friends equally, or
3=friends more). Friends’ and parents’ approval of alcohol misuse by the respondent was
measured as the means of two pairs of items regarding binge drinking and drink/driving
(1=disapprove strongly, 2=disapprove, 3=neither approve nor disapprove, 4=approve, or
S=approve strongly).

Outcome Expectations

Six items measured the likelihood of negative outcomes of drink/driving (1= very likely,
2=somewhat likely, 3=somewhat unlikely, or 4=very unlikely). Drink/driving risk was
measured by a single item asking how dangerous it would be for a man/woman to drive
within an hour of having three/two alcoholic drinks (1=very dangerous, 2=somewhat
dangerous, 3=a little dangerous, or 4=not at all dangerous). Risk-taking propensity was
measured as the mean of four items (1=not at all like me, 2=a little like me, or 3=a lot like
me).

Alcohol Misuse and Drink/Driving: Outcome Measures

Alcohol misuse was measured using the AUDIT (Babor, la Fuente, Saunders, & Grant,
1992), a 10-item clinical diagnostic tool for measuring at-risk drinking. A total score was
calculated as the sum across item responses. Drink/driving was measured as the mean of five
items asking how many times in the past year participants had driven after drinking or while
feeling impaired by alcohol (1=1; 2=2; 3=3; 4=4; 5=5; 6-9=6; 10-14=7; 15-19=8; 20-24=9;
25-29=10; 30-49=11; 50-99=12; 100 or more=13) (Donovan, 1993).

Statistical Analysis

Descriptive statistics and hierarchical multiple regression models were estimated using SAS
Release 9.2. Two hierarchical multiple regression models were estimated separately by sex.
The first pair of models predicted alcohol misuse, and the second pair predicted
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drink/driving. Hierarchical blocks of variables were entered in the following order: Model 1
(M1), descriptive norms; Model 2 (M2), injunctive norms; Model 3 (M3), outcome
expectations; and in the model predicting drink/driving, Model 4 (M4), alcohol misuse. All
models were adjusted for demographic characteristics.

Results

Alcohol Misuse

Descriptive norms accounted for 37% of the variance in alcohol misuse for men and 32% for
women (Table 1). When injunctive norms were added the model the estimates for descriptive
statistics were reduced in size but there was no change in significance, and the model
accounted for 41% and 35% of the variance in alcohol misuse for men and women,
respectively. Adding outcome expectations caused a further reduction in estimate size for
descriptive norms, and resulted in a change in significance for women. The model accounted
for 42% and 38% of the variance in alcohol misuse for men and women, respectively.

Table 1. Predictors of alcohol misuse (estimates in bold significant at p<0.05)

Theoretical ) ) Men Women
Construct Predictor Variables ML Ty T T vl T vz | v
Descriptive Friends’ Marijuana Use 0.12| 0.11| 0.08 | 0.08 | 0.07 | 0.09
Norms Friends’ Alcohol Use 051 039 031 0.21| 0.17 | 0.12
Friends’ Risky Drinking 247 2.07| 1.99| 1.65| 1.39| 1.28
Injunctive Friend Drink Ride 0.19 | 0.11 047 | 0.36
Norms Parent Drink Ride 0.06 | 0.15 0.33 | 0.31
Parent/Friend Influence 0.59 | 0.52 0.40 | 0.25
Friends Approve Binging 0.85| 0.75 0.09 | 0.02
Parents Approve Binging 0.10| 0.03 0.38 | 0.36
Outcome Drink/driving Outcomes 0.03 0.16
Expectations | Drink/driving Risk 0.55 0.30
Risk Taking Propensity 0.67 1.20
R’ 037 | 041 042] 032 | 035 | 0.38
Drink/Driving

Descriptive norms accounted for 34% of the variance in drink/driving for men and 26% for
women (Table 2). Adding injunctive norms to the model increased the predicted variance to
40% and 33% for men and women, respectively, and reduced the effect of descriptive norms
on drink/driving, but there was no change in significance. With outcome expectations
included the model accounted for 42% of the variance in drink/driving by men and 37% by
women. The addition of outcome expectations further reduced the effect of descriptive
norms, but did not change significance. Finally, the addition of alcohol misuse to the model
accounted for a total of 47% of the variance in drink/driving for both men and women,
reduced the effect of descriptive norms, but did not change significance for that construct.

Discussion and conclusions

This research used the Theory of Normative Social Behavior (TNSB) (Rimal, 2005) to
examine the moderating effect of normative mechanisms, including injunctive norms and
outcome expectations on the association between descriptive norms and alcohol misuse and
drink/driving. The results support the role of injunctive norms and outcome expectations on
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alcohol misuse and drink/driving behavior, and have implications for future research and efforts to reduce drink/driving among young adults.

Table 2. Predictors of drink/driving (estimates in bold significant at p<0.05)

Theoretical . . Men Women Social norms provide an indicator of
Construct Predictor Variables ML T M2 I M3 1T M4 | ML T M2 | M3 | M4 the acceptability of behavior, and
Descriptive Frionds' Marjuana Use | -0.09 | 20,09 | 0.08 | -0.08 | 0.02 | -0.02 | 0,02 | -0.04 | 52uge the degree to which different
Norms Friends’ Alcohol Use 038 028 022 0.18 | 033 030] 026 0.26 behaviors are proseribed or desired
: : : : : : : . among close friends, family

Friends’ Risky Drinking 1.27 | 091 ] 084 | 0.59| 0.79 | 0.57 | 0.49 | 0.22 | members, acquaintances, and
Injunctive Friend Drink Ride 0.37 | 0.29 | 0.29 0.46 | 0.38 | 0.33 | society. This research confirms past
Norms Parent Drink Ride 0.16 | 0.10 | 0.09 0.07 | 0.07| 0.02 | research, demonstrating the

Parent/Friend Influence 0.10 | 0.04 | -0.06 0.15| 0.04 | -0.01 | influence of social norms, both

descriptive and injunctive, on

Friends Approve Binging 031 | 0.25| 0.15 0.00 | -0.06 | -0.02 | , cohol misuse and drink/driving
Parents Approve Binging 0.07 | 0.00 | -0.02 0.11 | 0.08 | 0.01 (Brooks-Russell, Simons-Morton,
Outcome Drink/driving Outcomes 0.12 | 0.12 0.12 | 0.08 | Haynie, Farhat, & Wang, 2013;
Expectations Drink/driving Risk 0.37 | 0.30 0.35 | 0.29 | Cleveland etal., 2013; Wardell &
Risk Taking Propensity 0.38 | 0.29 0.60 | 0.33 | Read,2013).
Alcohol Misuse AZUDIT 0.18 0.24 As posited based on TNSB,
R 034 | 040 | 042 | 0.47| 0.26 | 0.33 | 037 | 0.47 descriptive norms in the form of

perceptions of friends’ use of alcohol
was directly associated with participants’ levels of alcohol misuse and drink/driving. The strength of this association was reduced when the
models were adjusted for injunctive norms and outcome expectations, but the effect of descriptive norms remained significant. This result
indicates that injunctive norms and descriptive norms independently contribute to alcohol misuse and drink/driving. The relatively small change
in the estimates of descriptive norms when injunctive norms were added to the model indicates that the contributions of these two are largely
independent parallel processes. Similar patterns are observed with outcome expectations when predicting alcohol misuse and drink/driving.

Past research examining the role of injunctive norms in drinking behavior has found evidence that past behavior is predictive of subsequent
norms, which in turn predict behavior longitudinally (Carcioppolo & Jensen, 2012). Alcohol misuse was added last to the model predicting
drink/driving in order to adjust the effects of descriptive and injunctive norms and outcome expectations for level of alcohol misuse. Rather than
reducing the effects of these previously entered constructs in the model, the addition of alcohol misuse provided additional prediction to the
model. This is somewhat counter to research suggesting a reciprocal interaction between norms and behavior, in which case it would be
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expected that including alcohol misuse would yield a more dramatic reduction in the
predictions by descriptive and injunctive norms, and outcome expectations.

The results of this research have implications for interventions to reduce drink/driving,
suggesting that enhancing an individual’s perceptions of important others’ expectations that
they not drink drive, and reducing the expectation that drink/driving will lead to personally
beneficial outcomes is one approach to prevent or reduce drink/driving behavior. This
approach might be enhanced if descriptive norms were altered in the direction of less
drink/driving and alcohol misuse. Programs, both marketing and broad media campaigns that
continue to shift social and cultural norms away from acceptance of drink/driving are
important; however, these broader norms must also be reinforced through the examples of
others. This approach is much in line with Social Cognitive Theory (Bandura, 1986), which
suggests that individual behavior change occurs in a reciprocal interaction between the
individual, social and cultural norms evident in the individual’s context, and injunctive norms
arising from individual values, ideas and perceptions, leading ultimately to behavior (Wardell
& Read, 2013).

Strengths and Limitations

This research has significant strengths, including a large sample, and constructs assessed by
multiple measures. In addition, though the sample is not representative in the strict sense,
participants were originally recruited from a sample of public schools, and are therefore very
characteristic of the population, and provide results that are broadly indicative of associations
that would be expected in the population. Limitations also include attrition, cross-sectional
measurement, and an assessment design relying on telephone surveys, which may have
systematically included participants who were easier to reach by phone due either to
accessibility to a personal phone, or the means to employ call-screening privacy services.
Also, a standardized measure of descriptive and injunctive norms was not used, and instead
the constructs of TNSB were measured using available survey items. Finally, the manner in
which the models were constructed was not perfectly in line with TNSB, which posits that
injunctive norms and other normative mechanisms interact with and modify the association
of descriptive norms with subsequent behavior. Instead, these models test the degree to
which the two processes operate in parallel. Future research should test this theory using
structural equation modeling techniques and testing for moderation effects.

Future research should continue to examine the roles of descriptive and injunctive norms in
alcohol misuse and drink/driving. This would be aided by the development of standardized
approaches to the measurement of descriptive and injunctive norms.

Conclusions

Both descriptive and injunctive norms and outcome expectations play a role in the prediction
of drink/driving behavior that is not accounted for by the level of alcohol misuse. These
findings suggest that interventions to reduce drink/driving may be effective without requiring
that drinking behavior be changed. It may be sufficient for interventions to focus more
exclusively on shaping norms and expectations at both the social/cultural and individual level
to have the desired effect of reducing or preventing drink/driving and the fatalities and
injuries that result from it.
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Abstract

Roadside surveys have been conducted periodically in British Columbia, Canada since 1995 as a
surveillance tool to gather reliable and valid estimates of the prevalence of alcohol use by
nighttime drivers. With concerns about the consequences of driving while under the influence of
drugs coming to the forefront of public attention, the roadside survey conducted in 2008 was the
first to introduce drugs into the testing protocol. Two subsequent surveys have also included
drug testing. Using the combined data from three roadside surveys (conducted in 2008, 2010
and 2012), we examined the characteristics of drivers who tested positive for drugs and the
circumstances under which the behaviour occurred. The method for all three roadside surveys
followed a standard protocol. There were a total of 4711 drivers that voluntarily participated and
provided both an oral fluid sample and a breath sample. It was found that 3928 (83.4%) were
negative for both drugs and alcohol, 382 (8.1%) were positive for drugs only, 320 (6.8%) were
positive for alcohol only and 81 (1.7%) were positive for both drugs and alcohol. Results
indicate that the characteristics of drug-drivers and the patterns of drug use by drivers differed
from the well-known patterns of drinking and driving. The most common drug detected was
cannabis followed by cocaine. This information makes a vital contribution to the development of
effective enforcement, public education and awareness programs.

Background

Following two decade of progress on the alcohol-crash problem, safety advocates, policy
makers, legislators and enforcement agencies have begun to express greater concern about the
use of drugs by drivers. Epidemiologic studies of drug use among fatally injured drivers in
Canada indicate that drugs, often in combination with alcohol, are detected in up to 30% of such
cases (e.g., Beirness and Beasley 2013). The Canadian Addiction Survey found that 4.8% of
drivers in Canada admit to having driven within two hours of using cannabis at least once in the
past year. Among those aged 16 to 18, 20.6% reported having driven after using cannabis,
slightly higher than the 19.6% who reported driving after drinking (Beirness and Davis 2007).

Over the past 30 years, roadside surveys of drivers in Canada have contributed a great deal to our
understanding of drinking-driving behaviour. In recent years, oral fluid has emerged as a
convenient and unobtrusive means to assess drug use. More importantly, drugs detected in oral
fluid are more likely the result of recent drug use and active drug effects — including the
impairment of driving performance. In 2008, the roadside survey conducted in British Columbia
was the first to introduce drugs into the testing protocol. Two subsequent surveys (2010 and
2012) also included drug testing.

Aims
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Using the combined data from three roadside surveys (conducted in 2008, 2010, 2012), we
examined the characteristics of drivers who tested positive for drugs and the circumstances under
which the behaviour occurred.

Methods

The roadside surveys were all conducted using the same data collection procedures. Drivers were
randomly selected from the traffic flow at pre-selected locations in four time periods (21:00-
22:30; 22:30-00:00; 00:00-01:30; and 01:30-03:00) on Wednesday, Thursday, Friday, and
Saturday nights in June 2008, 2010, and 2012 and asked to voluntarily provide a sample of
breath and oral fluid for analysis of alcohol and drug content. Further details of the procedure
can be found elsewhere (Beirness and Beasley 2010).

Results

A total of 6,884 vehicles were randomly selected from the traffic flow for participation in the
three surveys. Among the vehicles selected, 88.2% of drivers provided a breath sample and
72.1% provided an oral fluid sample.

There were 4,711 drivers that provided both an oral fluid sample and a breath sample. These
drivers were divided into four groups as according to drug and alcohol use: Alcohol and Drug
Negative (n=3928, 83.4%), Drugs Only (n=382, 8.1%,), Alcohol Only (n=320, 6.8%), and
Alcohol and Drugs (n=81, 1.7%) Overall, 16.6% of drivers tested positive for either alcohol,
drugs or both.

Survey Night

Figure 1 presents the percentage of drivers in the Drug and Alcohol groups according to survey
night. (The Alcohol and Drug Negative group is not shown.) Overall, the groups were
independent of survey night (x* = 12.0, df = 9 p>.20). Further analysis revealed that the Alcohol
and Drug groups show different patterns across survey nights (y=10.3 df=3 p<.02). Whereas the
Alcohol group was more prevalent on weekend nights, the percentage of drivers in the Drug
group was higher on weekdays.
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7 - ODrugs & Alcohol
2 67
S 54
a 4 -
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Figure 1: Drug and Alcohol Groups According to Survey Night
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Survey Time

Figure 2 shows in the percentage of drivers in the Drug and Alcohol groups according to survey
time (y° = 51.3, df = 9 p<.001). While the percentage of drug positive drivers was more
consistent across survey time, alcohol positive drivers and drivers that were positive for both
drugs and alcohol were most common in the late night site (01:30 - 03:00).
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Figure 2: Drug and Alcohol Groups According to Survey Time
Driver Sex

Table 1 presents the Drug and Alcohol Groups according to sex. Overall, male drivers comprised
64.5% of all drivers. Males had higher rates of substance use than females (y?=51, df=3 p<.001).
Whereas males were more likely to test positive for drugs (9.6%) than alcohol (7.4%), females
were almost equally likely to test positive for drugs (5.4%) and alcohol (5.6%).

Group Male Female | Total Drivers
(n=3017) | (n=1650) (% Male)
Negative (%) 80.6 88.2 3889 (62.6)
Drugs Only (%) 9.6 5.4 380 (76.6)
Alcohol Only (%) 7.4 5.6 317 (70.6)
Drugs and Alcohol (%) 2.3 0.7 81 (85.2)
Total (%) 64.6 354 4667

Table 1: Drug and Alcohol Groups According to Sex

Age

Figure 3 presents the Drug and Alcohol groups according to age group. Drug and alcohol use
among drivers differed significantly across age groups (x* = 47.7, df = 15 p<.001). In particular,
whereas drug use was more consistent across all age group, alcohol use was most prevalent
among drivers 19 to 44 years old. Among those 16 to 18 years of age, drug use was four times
more common than alcohol use.
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Figure 3: Drug and Alcohol Groups According to Age
Trip Origin

Drivers were asked where they were coming from prior to participating in the survey. The home
of a friend or a relative was the most common location for all three groups of drivers (ranging
from 31.3% to 39.5%). Only 9.7% of alcohol-positive drivers came from bar/pub/nightclubs. Of
note, 15.6% of drug-positive drivers, 15% of alcohol-positive drivers and 7.4% of alcohol and
drug positive drivers indicated they were coming from work.

Drug Type

Table 2 presents the number and percentage of drivers that tested positive by drug type. This
includes the drivers that tested positive for drugs only as well as those who also tested positive
for drugs and alcohol. Cannabis was the most common drug detected. There were 66 drivers
(14.2% of all drug-positive drivers) that tested positive for more than one drug. Cocaine and
cannabis was the most common drug combination.

Drug Type Number of Percentage of Percentage of
Drivers Tested All Drug All Tested
Positive Positive Drivers Drivers
Cannabis 261 56.1 55
Cocaine 174 37.4 3.6
Opiates 66 14.2 1.4
Amphetamine/Methamphetamine 27 5.8 0.6
Benzodiazepines 6 1.3 0.1

Table 2: Drug Types Detected among Drug-Positive Drivers

Table 3 presents drug type by driver sex. Cannabis was the most common drug detected among
both sexes. Cocaine was more frequently detected among males. Females had higher rates of
opiates, amphetamines/methamphetamines and benzodiazepines.
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Drug Type % of Male % Females % of drug Type
Drug Positive Drug Positive Male

Cannabis 58.8 46.5 81.9

Cocaine 38.7 32.7 80.9

Opiates 13 18.8 71.2

Amphetamine/Methamphetamine 5.0 8.9 66.7

Benzodiazepines 1.1 2 66.7

Table 3: Drug Type According to Sex

Table 4 presents the percentage of each drug type detected in drug positive drivers according to
age. Recall that poly-drug use was common. Cannabis is the most common drug across all age
groups. Among those 16 to 18 years of age, 76% of drug-positive drivers were positive for
cannabis. The prevalence of cannabis use decreased with age. Among those 55 and older, drivers
were almost equally likely to test positive for cannabis and opiates.

Age Cannabis | Cocaine | Opiates | Benzodiazepines | Amphetamine/

Group (%) (%) (%) (%) Methamphetamine
(%)

16 to 18 76 28 12 0 4

19 to 24 66.4 24.9 10.3 0 4.3

35t0 34 58.9 30.6 8.9 1.6 7.3

35t0 44 51.3 20.2 12.5 0 3.8

45 to 55 48.6 14.5 21.6 0 6.8

55+ 32.6 5.8 30.2 9.3 9.3

Table 4: Drug Types Detected According by Age

Discussion and Conclusions

These roadside surveys highlight the fact that drug and alcohol use by drivers is common. The
frequency of drug use by drivers rivals that of alcohol use. In this context, however, it should be
noted that the analytic procedure tested for a limited set of substances most likely to be used by
drivers (i.e., cannabis, cocaine, opiates, amphetamines, methamphetamine and benzodiazepines).
To the extent that other substances may have been used by drivers, the present findings should be
viewed as a conservative estimate of the prevalence of drug use.

The pattern and characteristics of drug-positive drivers differed from those of alcohol-positive
drivers. Drug use was found across all survey nights and across all survey times whereas alcohol
use was more prevalent during late night weekend hours. Law enforcement needs to recognize
that impaired drivers are on the road at all times of day and are not restricted to traditional
weekend late night hours associated with drinking. Expanding enforcement activities could have
direct road safety benefits.

Drivers 16 to 18 were most likely to test positive for drugs yet drug use was seen across all age
groups including drivers over 55. Those 16 to 18 were more likely to test positive for drugs than
alcohol. Males were more likely to be positive for drugs than females and were more likely to
test positive for more than one drug. The pattern of drugs they tested positive for was different.
Although cannabis is the most commonly found drug among females, they were more likely to
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test positive for opiates, benzodizepines, amphetamines, methamphetamine than males. There
was also a different pattern of drug types seen according to age group.

Although many of the alcohol-impaired driving prevention campaigns and policies in the past
three decades have targeted bars, pubs and nightclubs, the present research indicated that the
majority of alcohol-positive drivers were coming from private homes, either theirs or the home
of a friend of relative. The majority of drug-positive drivers were also coming from a private
residence. This presents a direction for prevention campaign as they could inform people about
the harms of letting friends or family drive while under the influence of drugs. Also a concern is
the number of drug or alcohol positive drivers that indicated they were coming from work. It is
not clear if consumption of alcohol or drugs took place at work or in their vehicle after leaving
work. Further investigation of the nature and extent of this behaviour is warranted so that
appropriate measures can be taken. Understanding which drivers are most likely to test positive
for drugs can lead to more effective prevention campaigns.

The roadside surveys provide valuable insights into the patterns and characteristics of those who
drive after using drugs. Driving after drug use differs from driving after alcohol use and required
a different approach to prevention and enforcement.
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ABSTRACT

Context: Roadside surveys of alcohol use among drivers have been used for many years to
measure the prevalence of alcohol use among drivers. The technique involves randomly selecting
drivers from the traffic flow and asking them to provide a sample of breath. Whereas other
measures of the drinking-driving problem rely on official reports of events that have come to
attention of police (i.e., crashes and arrests), roadside surveys provide an estimate of the extent to
which drivers in the general population have been drinking. Over time this method has been
modified to include the collection of drug use from drivers as well as examining the collection of
data during daytime hours.

Objectives: A standard protocol for these surveys is required to compare results across
jurisdictions and/or over time. The objective of this project was to describe a standard protocol for
conducting a roadside survey to determine the prevalence of alcohol and drug use among
nighttime drivers. In addition, the document addresses many of the issues and questions that arise
when a roadside survey is being considered and provides an overview of many of the steps
required to help ensure a successful project

Key Outcomes: A roadside survey is a major effort that requires considerable forethought,
planning, negotiations with key stakeholders and partners, and the development of a detailed
protocol for the survey. It is an intensive effort that requires a tremendous amount of preparation.
The key to a successful project is careful planning and a standard protocol will provide guidance in
this process.

Discussion and conclusions: This protocol has been developed over time and modified to add
drug collection and examine the use of daytime sites. These procedures have been tested and
improved in multiple surveys conducted in Canada over past decades. The result is a protocol that
addresses key issues and concerns and provides valid measurements of general alcohol and drug
use on a jurisdiction’s roads which can be monitored overtime or used as a before and after
measurement system.

BACKGROUND

One of the first reported roadside breath testing surveys was conducted in Evanston Illinois over
70 years ago (Holcomb, 1938). The first roadside breath testing survey in Canada was conducted
in Toronto in 1951-52 (Lucas et al, 1955). Perhaps the most often cited survey of this type was
conducted in Grand Rapids, Michigan as part of a case-control study during the early 1960s by Dr.
Robert Borkenstein and colleagues (Borkenstein et al, 1964). This study was instrumental in
establishing the increased risks associated with driving with elevated blood alcohol concentrations
(BACs) and in setting per se limits for the legal BAC threshold.
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By 1971, a total of 19 roadside surveys had been conducted in eight countries. The results of this
research served to underscore the importance of this type of survey for determining the magnitude
of the drinking-driving problem and for the evaluation of countermeasure strategies and programs.
However, the use of different methodologies and analytic techniques rendered it difficult to
compare the results among countries.

In 1972, under the auspices of the Organization for Economic Cooperation and Development
(OECD), an international group of scientists chaired by Dr. Carl Stroh of Canada was charged
with the responsibility of developing a research protocol for the conduct of roadside breath testing
surveys (Stroh, 1974). The standard methodology was first used in a pilot roadside survey project
conducted by Transport Canada in Alberta and New Brunswick. The success of the pilot project
led to the 1974 National Roadside Survey of the BACs of the driving population (Smith et al,
1976). Since that time a number of surveys have been conducted in a few Canadian jurisdictions.

In the United States, roadside surveys have been conducted periodically to monitor the prevalence
and extent of alcohol use by drivers. The first national roadside survey in the United States was
conducted in 1973 (Wolfe, 1974). National surveys in the United Sates were also completed in
1986 (Lund & Wolfe, 1991) and 1996.(Voas et al, 1998) Most recently, a national alcohol and
drug roadside survey was conducted in 2007 (Lacy et al, 2009) . At least two states (Minnesota,
North Carolina) have undertaken independent state-wide roadside surveys (Foss et al, 1997).

Roadside surveys have also been conducted for many years in several parts of Europe (Germany,
Sweden, Belgium, Netherlands, Finland, and the United Kingdom). Australia (Perth, New South
Wales), and Africa (Kenya, South Africa) (Jackson, 2008). Although the general approach is
similar to surveys conducted in North America, variations in procedures are common — e.g., days
of the week, time of day, site selection, conducted at night. In countries where random breath test
laws (e.g., Australia) require drivers to provide a breath test when requested by a police officer, it
is common for the survey to be conducted by enforcement personnel. As might be expected in this
situation where refusal to provide a sample can have legal ramifications, response rates are very
high.

SURVEY METHOD

The purpose of a roadside survey is to obtain an estimate of the prevalence of alcohol and drug use
among a random sample of drivers on the road. Collecting these data from drivers at randomly
selected locations throughout the targeted communities ensures a valid and reliable estimate of the
overall prevalence of alcohol and drug use. This goal can often be different than impaired driving
enforcement activities such as police impaired driving check stops. Quite often the enforcement
activity is not done at a random location, for a specified period of time and is more selective in
which vehicles/drivers are selected for assessment. The situation is different in jurisdictions with
random breath test legislation, as drivers can be compelled to provide a breath sample.

The roadside survey method used throughout North America has evolved from the original
research protocol developed and approved by the OECD in 1972. The sampling procedures
remain the same but the survey methods have been streamlined and updated to take advantage of
advancements in breath test technology.
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There are a number of significant partners to be considered when developing a roadside survey.
Police services in the regions where the survey will take place are key partners to manage traffic
on the road and redirect vehicles into the study area. The use of off duty officers can provide more
control over their involvement in the study and it is important that officers understand their
contribution is to direct traffic into the site safely and count the passing vehicles for weighting
purposes.

Other sponsors of the survey can be useful to provide a small incentive for drivers to participate.
Such an incentive tends to increase the response rates in these surveys and can offer some profile
for the sponsoring organization.

The selection of the sites is key to the validity of conclusions drawn from the results and should be
done through random assignment. Site selection requires the survey region to be specified in
advance, (i.e. the boundary of a city). A numbered grid is then applied to a map of the region.

The grids to be surveyed are randomly selected and all possible survey sites within the grid form
the population and the survey sites are selected, without replacement. All selected sites should be
visited to ensure they comply with the site operational and safety requirements.

The survey is conducted by a team of interviewers who have been specially trained in survey
operations, interview techniques, and the use of the breath alcohol test and oral fluid collection
equipment. In addition to four to five interviewers, a survey team should include a crew chief to
supervise the site and address challenges, a police officer to stop and direct traffic into the site and
count passing vehicles, and a traffic coordinator to direct traffic into the survey bays.

Often these types of surveys take place during the evening and early morning periods of selected
days. Multiple teams can be utilized in a specific geographic location in one evening. Restricting
the time at each site allows for greater geographic representation and prevents drivers from either
avoiding the site or repeatedly driving past the site in an attempt to be selected to obtain
incentives.

Survey sites are usually set up in an area off the travelled roadway such as in a parking lot. The
sites must be selected in advance to ensure sufficient travel flow past the site during the survey
times, the appropriateness of the site in terms of lighting and ingress and egress for vehicles and to
seek advance approval and permission from the property owner to use the site and potentially
leave a few vehicles on the site until the next day. This affords a greater degree of safety for the
survey team and drivers than would be the case if interviews were conducted on the side of the
road. This approach also permits several interviews to be conducted simultaneously.

When an interviewer is ready to begin an interview, the traffic coordinator signals the police
officer to select the very next eligible vehicle (i.e., non-commercial light duty vehicle) from the
traffic flow and direct it into the survey site. It is essential that the police officer select the next
vehicle that can be stopped safely to ensure a pseudo-random selection of vehicles from the traffic
stream.

The traffic coordinator then directs the driver to an empty bay and the interviewer first greets the
driver, outlines the general nature of the survey and hands the driver a card that explains the details
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of the survey. After the driver has agreed to participate, the interviewer ensures that the driver
understands that the interview is voluntary and confidential. The interview typically includes a
short series of questions concerning attitudes, opinions, and knowledge about drinking and
driving. The purpose of the questions is not only to gather pertinent information about drivers and
their opinions about impaired driving issues but also to provide a brief opportunity for the driver to
become comfortable with the interviewer, to allow the driver to feel that they are contributing, and
to facilitate the transition to providing a breath sample.

The interview concludes with the driver voluntarily providing a breath sample into a small, hand-
held breath testing device approved for use. Some drivers may attempt to provide an incomplete
sample and interviewers must be taught how to recognize and address this issue.

Drivers who are below the jurisdictional administrative or legal limit are thanked and directed off
the site. Drivers with a BAC in excess of the administrative or legal limit for the jurisdiction are
asked to speak with the Crew Chief who engages the driver in a conversation for a few minutes
prior to administering a second breath test with a different device. This interval helps to ensure
that any mouth alcohol that might possibly have contaminated the first reading will have
dissipated. The purpose of the second breath test is to confirm the result of the first test and to
demonstrate to the individual that they should not be driving. Alternative transportation home
should be provided possibly by taxi or volunteers. The vehicle can be left at the site if no non-
impaired passenger is able to take over behind the wheel. No person with a BAC over the limit for
that driver’s status is allowed to drive away from the survey site.

A PROTOCOL FOR DRUG TESTING

At one level, expanding a roadside alcohol survey to include drugs merely involves the addition of
a drug test into the protocol. However, in reality it is not quite so simple. There are numerous
issues to be considered. Firstly, the issue of sample medium must be decided. Whereas breath
has been the sample medium of choice for alcohol testing in surveys and enforcement, breath
cannot be used to assess drug use among drivers. The choices are urine, blood, and oral fluid.
Each has its strengths and limitations.

Urine has long been used as a medium for drug testing. Although not generally considered to be
as intrusive as blood sampling, participants require a private and sanitary place to provide the
sample and many people are reluctant to volunteer. The major drawback of urine as a sample
medium, however, is that levels of substances detected in urine do not necessarily represent levels
of active drugs and, in some cases, may reflect inactive drug metabolites that have no effect on
driver behaviour. Of particular interest in this context are cannabis metabolites, which can be
detected in urine up to several weeks after use.

Blood is the medium of choice for detecting and measuring drug levels. Drug levels in blood
reflect pharmacologically active substances most likely associated with observed levels of
behavioural and cognitive impairment. The major limitation is the intrusiveness involved in
obtaining a blood sample. A qualified phlebotomist must be employed to collect samples in a safe
and healthy manner. Besides issues of liability surrounding the drawing of the blood sample,
drivers are often reluctant to provide a sample of blood, especially at the side of the road.
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Laboratory testing of blood samples is expensive but generally provides the most valid evidence of
drug use.

Oral fluid is becoming the medium of choice for quick, unobtrusive, and accurate screening and
testing of psychoactive substances. Oral fluid can be collected while the driver remains in the
vehicle by means of an absorbent pad attached to a plastic stick placed under the tongue or
between the teeth and cheek for a few minutes. Drugs detected in oral fluid are better correlated
with active drug levels in the blood than is the case with urine. The major limitation of oral fluid
is limited transfer of some drugs to oral fluid — e.g., benzodiazepines do not transfer well.

The amount of fluid collected can also be a limiting factor. Some people have diff