Available online at www.sciencedirect.com

s . . . DRUG and
ScienceDirect

ALCOHOL
DEPENDENCE

www.elsevier.com/locate/drugalcdep

Drug and Alcohol Dependence 88 (2007) 83-86

Short communication
Correlates of driving under the influence of cannabis
Craig G.A. Jones®*, Wendy Swift°, Neil J. Donnelly?, Don J. Weatherburn?

2 New South Wales Bureau of Crime Statistics and Research, GPO Box 6, Sydney, NSW 2000, Australia
b National Drug and Alcohol Research Centre, University of New South Wales, Sydney, Australia

Received 14 June 2006; received in revised form 7 August 2006; accepted 11 September 2006

Abstract

Background: ldentifying cannabis users who are most at risk of driving under the influence of cannabis (DUIC) has important implications for
drug treatment and prevention efforts. This paper examined correlates of DUIC among a purposive sample of recent cannabis users.

Methods: Interviews were carried out among a cross-sectional sample of 320 Australian cannabis users. Past-year prevalence of DUIC (without
using alcohol or other drugs) was regressed against a range of potential predictor variables.

Results: Use of multiple drugs, believing that DUIC does not increase accident risk and cannabis dependence all predicted likelihood of DUIC.
There was an interaction between age of first cannabis use and gender, whereby earlier onset cannabis use predicted DUIC but only among women.
Conclusions: The correlates of drug driving reflected cannabis users’ beliefs about the dangers of cannabis use as well as their patterns of drug
consumption. The emergence of cannabis dependence and age of onset as predictors of DUIC suggests a clearly defined role for treatment and
prevention efforts in reducing the potential harms associated with DUIC.
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1. Introduction

There is accumulating evidence showing a strong link
between driving under the influence of cannabis (DUIC) and
risk of road trauma (Blows et al., 2005; Drummer et al., 2004;
Laumon et al., 2005; Mura et al., 2003). Whether these data
imply causality is yet to be resolved (Fergusson, 2005) but, even
if the risks prove to be small, the public health outcomes could
potentially be quite catastrophic. Identifying cannabis users who
are most at risk of DUIC is therefore of contemporary relevance
to road accident prevention policy.

Only two large studies and one small pilot have specifically
assessed risk factors for DUIC. This is unfortunate given that
cannabis is the most widely used illicit drug worldwide (United
Nations Office on Drugs and Crime, 2005). One of these studies
examined DUIC among a large random sample of school stu-
dents in the Atlantic Canadian provinces. The researchers found
that males, more experienced drivers, students who had used fake
identification to buy alcohol and students who reported drink
driving were more likely to report DUIC in the previous year
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(Asbridge et al., 2005). The second of these studies investigated
predictors of persistent cannabis-intoxicated driving among a
longitudinal birth cohort of more than 1000 New Zealanders.
Male drivers who exhibited low constraint, had prior traffic and
other offending histories, and drivers who met diagnostic cri-
teria for cannabis dependence were more likely to persistently
drive after using cannabis (Begg et al., 2002). Frequent cannabis
users were also found to be more likely to DUIC in a recent pilot
study of Canadian University students (Fischer et al., 2006).

The current study aimed to add to this literature by assessing
predictors of DUIC among a purposive sample of 320 drivers
who reported using cannabis in the previous year. The primary
outcome was participants’ stated likelihood of driving within 1 h
of using cannabis in the previous year, without using alcohol or
other drugs. This was then regressed against a broad range of
potential risk factors for DUIC.

2. Methods
2.1. Participants and procedure

Some of the sample characteristics are summarised in Table 1. These char-
acteristics and the sampling procedures have been described in some detail
elsewhere (Jones et al., 2006) and will not be repeated here. However, because
the 320 participants were primarily recruited by advertising in street press and
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Table 1
Summary of participant characteristics, potential predictor variables and the
outcome variable

% (95% CI)

Age
18-22 28(23-33)
23-26 23(18-28)
27-33 25(21-31)
34+ 24(20-30)
Male 68 (62-73)
Indigenous 6(4-9)
Born in Australia 76 (71-81)
In paid employment 46(41-52)
Highest level of education
Less than higher school certificate 29 (24-34)
Completed HSC 32(27-38)
Trade or other certificate 15(11-19)
Bachelor or higher 24 (20-29)
Peers who DUIC
None 6(4-10)
A few/about half 66 (60-71)
Most/all 28(23-33)
Cannabis dependent 45 (39-50)
First used cannabis aged <16 64 (59-70)
Ever injected any drug 25(21-31)
Number drug types ever used
<3 27(22-32)
4-5 31(26-36)
6+ 43 (37-48)
Drink at risky levels
Never 13(10-17)
<Weekly 38(33-43)
Weekly+ 49 (43-55)
Ever had licence disqualification 33(28-38)
KM travelled per week
<30 34(29-40)
31-140 32(27-38)
141+ 34(29-39)
Believe DUIC increases accident risk 53(48-59)
Believe unlikely/very unlikely to be caught DUIC 80(75-84)
Maximum fine for DUIC allowed in New South Wales
No fine 10(7-14)
<$550 19(14-23)
$ 1100 17(13-22)
$ 2200 40 (34-45)
No maximum 14(11-19)
Reported DUIC in previous year 78 (73-82)

through snowballing, it is important to be clear that this study did not intend to
draw a representative sample of cannabis users. The strengths and limitations of
this approach are discussed later in this paper.

2.2. Measures

The outcome and predictor variables are summarised in Table 1. The outcome
was participants’ reported likelihood of driving within 1 h of using cannabis in
the previous year, without using alcohol or other drugs (0=no, 1 =yes). This
time frame was employed because psychomotor impairment is known to be most
severe within the first hour of use (Ashton, 1999; Ramaekers et al., 2004) and,

while providing a conservative estimate, this necessarily captured intoxicated
driving and not just driving after recent drug use.

The following potential predictors of DUIC were explored: age, gender,
whether participants identified as Indigenous Australians, country of birth,
employment, education, peer drug driving, cannabis dependence (as indicated
by a score of three or higher on the Severity of Dependence Scale, Gossop et al.,
1995; Swift et al., 1998), age of first cannabis use, previous injecting behaviour
and the number of other drug types used, risky alcohol use (using guidelines set
out by the Australian National Health and Medical Research Council, 2001),
prior licence disqualifications, average weekly distance driven in the previous
year, and the perceived risk of accident, risk of apprehension and severity of
fines associated with DUIC.

2.3. Analysis

Unadjusted logistic regression models were first fitted to examine bivariate
relationships. Multivariate models were then fitted to determine which of the sig-
nificant but unadjusted covariates were independently predictive of DUIC. Once
a baseline model had been established and effect modification terms had been
assessed, a manual backward elimination modelling approach was employed to
determine the most appropriate model. Models were also fitted that explored
predictors of driving after using cannabis and alcohol together, and driving after
using cannabis and other drugs together. These models are not presented here
but are available from the primary author on request. All analyses were carried
out using SAS v8.02 (SAS Institute Inc., 1999).

3. Results

Bivariate analyses revealed that men were more likely to
report DUIC in the previous year ( x% = 11.70, p<0.001, odds
ratio [OR]=2.6), as were participants who: were dependent
on cannabis (X% = 16.68, p<0.001, OR =3.3), had more peers
who drive after using cannabis (X% =4.45,p=0.035,0R =2.0),
had used more types of drugs in their lifetimes (X% = 16.50,
p<0.001, OR=2.4 and OR =3.7 for those who had used 4-5
and 6+ drug types, respectively), had one or more prior licence
disqualifications (X% =5.99, p=0.014, OR =2.1), and felt that
cannabis does not increase accident risk ( X% = 25.14, p<0.001,
OR=4.3). Later onset cannabis users (16+ years) were less
likely to report DUIC than early onset users (<16 years; X% =
7.23, p=0.007, OR =0.5). Participants who were in some form
of paid employment (X% =2.76, p=0.097, OR =0.6) and those
who felt that they were moderately or very likely to be caught by
the police for DUIC (X% = 3.29,p=0.070,OR =0.6) also tended
to be less likely to report DUIC in the previous year, although
these relationships were not significant at the conventional 5%
level.

Table 2 shows the adjusted odds ratio estimates for the final
model. Gender was a significant effect modifier of the rela-
tionship between age of first cannabis use and past-year DUIC
( X% = 13.81, p<0.001). Later onset female cannabis users were
significantly less likely to report past-year DUIC (OR =0.1) but
age of first cannabis use was not predictive of DUIC among
men in the sample. After adjusting for other factors, partici-
pants who had used more types of drugs (OR =2.1 and OR=2.9
for participants reporting using 4-5 and 6+ drug types, respec-
tively), participants who felt they were not at increased risk
of accident when DUIC (OR=3.5) and cannabis-dependent
participants (OR=2.4) were more likely to report past-year
DUIC.



C.G.A. Jones et al. / Drug and Alcohol Dependence 88 (2007) 83-86 85

Table 2
Adjusted odds ratios and 95% confidence intervals for factors predicting likelihood of driving under the influence of cannabis (DUIC) in the previous 12 months
Covariate B S.E. Wald p-Value OR CI
Intercept 0.04 0.40 0.01 0.916
Number of drug types used

<3 1.0

4-5 0.74 0.39 3.61 0.057 2.1 1.04.5

6+ 1.08 0.38 8.10 0.004 2.9 1.4-6.1
Believe DUIC increases accident risk

Yes 1.0

No 1.24 0.34 13.11 <0.001 35 1.8-6.8
Gender x age first use

Female/<16 1.0

Female/16+ —2.16 0.56 15.00 <0.001 0.1 0.0-0.3

Male/<16 —0.07 0.41 0.03 0.870 0.9 0.4-2.1

Male/16+ 0.35 0.45 0.62 0.430 1.4 0.6-34
Cannabis dependent

No 1.0

Yes 0.88 0.34 6.59 0.010 2.4 1.2-4.7

4. Discussion

Risk factors for DUIC among this sample were earlier onset
cannabis use (for women, at least), dependent cannabis use,
using multiple drug types and believing that accident risk does
not increase following cannabis use. Although they dropped
out of the final model, there was also some suggestion that
more deviant drivers (using licence disqualifications as a proxy)
and those who associated in peer networks where DUIC was
more common were also predictive of DUIC. These covariates
appeared to drop out of the final model as a result of their close
relationship with other risk factors controlled for in the model,
such as cannabis dependence and age of first use. However it is
possible that they may have remained in the model had greater
power been afforded by a larger sample size. This is a ques-
tion for future research. It is not immediately clear why age of
first cannabis use was only predictive of DUIC among women
in this sample. It is possible that early onset cannabis use is
simply a greater marker for deviance among women than it is
among men. It could also be the case that male gender is so
strongly predictive of DUIC that age of first cannabis use ceases
to be an important predictor among this subgroup of at-risk road
users.

It would be imprudent to proceed without making mention
of the methodological limitations associated with this study.
Firstly, by necessity the Severity of Dependence Scale only pro-
vides a proxy for cannabis dependence. However, it has been
used extensively by researchers as a marker for dependence and
ROC analyses have shown that it diagnoses DSM-III-R cannabis
dependence at levels substantially better than chance (Swift et
al., 1998). Given the time constraints of the current study it
was therefore considered to be an appropriate proxy measure
for this purpose. The primary limitation of these data is that the
purposive sampling framework does not allow us to generalise
these correlates of DUIC to all cannabis users. In fact, the large
proportion of the sample that met the criteria for cannabis depen-

dence suggests that the recruitment strategy may have attracted
a relatively entrenched subgroup of cannabis users. While this
limits the conclusions that may be reached about cannabis users
in general, this study may have inadvertently recruited people
who are most at risk of persistently driving after using cannabis
(Begg et al., 2002) and who should undoubtedly be the focus
of drug driving prevention efforts. In this light, in the absence
of large-scale random samples of cannabis users that are often
prohibitively expensive to conduct, future studies that assess pre-
dictors of DUIC within these already at-risk populations would
be very worthy endeavours indeed.

These limitations aside, it is hoped that these results pro-
vide useful insights into the broader context within which drug
driving prevention efforts must be viewed. The data presented
here suggest that DUIC might simply reflect a set of gener-
ally aberrant attitudes and behaviours involving cannabis and
other drugs. Once people begin using cannabis early, exper-
iment with multiple other drugs, develop a dependence on
cannabis and form (perhaps false) views about the relationship
between cannabis use and accident risk, their likelihood of DUIC
increases markedly. However the link between cannabis depen-
dence and DUIC does provide encouragement for policy makers
and clinicians who seek to ameliorate the risks associated with
DUIC. Brief cognitive-behavioural (Copeland et al., 2001) or
motivational enhancement interventions (Monti et al., 2001) that
are designed to reduce levels of cannabis dependence might pro-
vide follow-on effects in terms of reduced rates of DUIC. The
finding that early-onset cannabis use increases the risk of DUIC
among women also suggests that primary prevention efforts that
aim to delay or prevent the onset of cannabis use may provide
some additional scope for reducing rates of DUIC.
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