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a b s t r a c t

The aim of the present study was to investigate factors associated with driving under the influence (DUI)
of alcohol and other drugs (ecstasy, cannabis and methamphetamine) among a group of regular ecstasy
users. Participants were those who participated in the Australian Ecstasy and related Drug Reporting
System (EDRS) in 2007 and had recently driven a motor vehicle (n = 573). Participants were administered
a semi-structured face-to-face interview which included questions about ecstasy and other drug use,
associated health-related issues, and risk behaviours. Close to half of those who were current consumers
of ecstasy, cannabis, and methamphetamine had recently driven under the influence of these drugs, while
two-fifths of current alcohol users reported recent drink driving. Frequency of use for each substance
annabis
ethamphetamine
rug driving
rink driving

was the most significant correlate of DUI of alcohol, cannabis, and methamphetamine, suggesting that
interventions targeting high frequency and problematic drug use may be useful in reducing the occurrence
of DUI for these substances. Low perception of the likelihood of having an accident was the most significant
correlate of DUI of ecstasy and also related significantly to DUI of other substances. Perceptions of low
likelihood of being apprehended by police and demographic characteristics such as younger age and
male sex were also weakly associated with DUI. Together these findings have important implications for
targeted interventions aimed at reducing the occurrence of DUI among regular drug users.
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. Introduction

Driving under the influence (DUI) of alcohol and other drugs
s a serious road safety concern due to the potentially impairing
ffects of these substances on driving ability and the asso-
iated increased likelihood of motor vehicle accidents (MVA).
nternationally, alcohol and other drugs have been implicated
n 10%–50% and 5%–25% of MVA cases respectively, with poly-
rug use and alcohol/drug combinations common (see Kelly et al.,
004). For example, among MVA fatalities in Australia (1990–1999),
annabis, opioids, benzodiazepines and amphetamines were the
ost common drugs detected other than alcohol, with ecstasy (3,4-

ethylenedioxymethamphetamine, or MDMA) rarely detected

Drummer et al., 2003). Drivers under the influence of alcohol or
ther drugs are often found to be more likely to be culpable (respon-
ible) for accidents than alcohol- or drug-free drivers, particularly
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hose cases in which both cannabis and alcohol were detected
Drummer et al., 2004; Longo et al., 2000a,b).

Research employing driving simulation, on-road driving, and
ther cognitive tasks has also aimed to determine the nature of
riving-related impairment associated with specific drugs (see
elly et al., 2004). While alcohol has consistently been found to
roduce a marked and dose-dependent impairment in the per-
ormance of driving simulation tasks and other driving-related
ognitive tasks, evidence in relation to other drugs (e.g., cannabis,
ethamphetamine and ecstasy) has been less decisive (see Kelly et

l., 2004) and there is a clear need for further research in this area.
or example, low doses of MDMA have been shown to affect some
e.g., accident involvement; risk taking behaviours, accuracy of
peed adaptation) but not other (e.g., vehicle control, road tracking,
eaction time of speed adaptation) aspects of driving performance

Brookhuis et al., 2004; Ramaekers et al., 2006). Moreover, the com-
lexity of real-life situations, such as driving under the influence of
ultiple drugs, after extended periods of use or without sleep, is

ften beyond the methodological scope of such controlled investi-
ations. In summary, however, the bulk of evidence indicates that

http://www.sciencedirect.com/science/journal/03768716
http://www.elsevier.com/locate/drugalcdep
mailto:Allison.Matthews@utas.edu.au
dx.doi.org/10.1016/j.drugalcdep.2008.08.012
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UI of alcohol and illicit drugs is a serious road safety concern and
hus it is pertinent to identify characteristics associated with DUI
mong regular drug using populations.

DUI of alcohol and other drugs has often been associated with
emographic characteristics such as age and sex, patterns of sub-
tance use, risk perceptions towards DUI, and personality factors
uch as risk taking and impulsivity (Kelly et al., 2004). An overall
igher prevalence of drug driving has been reported among those
ged less than 35 years (Kelly et al., 2004). While some research
ndings indicate that males are more likely to DUI of drugs in com-
arison to females (e.g., Davey et al., 2005b; Walsh and Mann, 1999),
ther studies have reported no gender differences (Alverez et al.,
991; Longo et al., 2000a). However, males are also more likely
o be illicit drug users and to be involved in risky driving prac-
ices more generally (see Kelly et al., 2004), which may account for
his discrepancy in the literature. A relationship has consistently
een observed between DUI of alcohol and high alcohol consump-
ion and/or alcohol-related problems (see Kelly et al., 2004). DUI
f drugs has also been associated with higher dependence levels,
requency of drug use, polydrug use, and binge drug use among
egular drug users (Darke et al., 2004; Duff and Rowland, 2006;
allick et al., 2007; Matthews and Bruno, 2007) However, Albery et

l. (2000) found no association between DUI and frequency of drug
se or levels of dependence among out-of-treatment drug users.

Risk perceptions and attitudes also contribute to risky driving
ehaviour. Drug drivers often perceive that their driving skills are
naffected by drugs, and that alcohol impairs performance and

ncreases accident risk more than drugs such as cannabis, and stim-
lants (Albery et al., 2000; Darke et al., 2004). Positive attitudes
owards DUI of alcohol and drugs (Davey et al., 2005b), and per-
eptions of low likelihood of an accident (Jones et al., 2007) are
lso significant correlates of DUI. Individuals are also less likely
o drink drive if they perceive that there is a high risk of being
etected by police, but this association is less clear for drug driv-

ng and the chances of being apprehended while DUI of drugs are
ypically perceived to be lower (Darke et al., 2004; Davey et al.,
005a; Degenhardt et al., 2004). For example, Davey et al. (2005b)
ound that attitudes towards law and detection were associated
ith drink driving but not drug driving among a sample of univer-

ity students.
The aim of the present research is to examine the extent of DUI

f alcohol and other drugs, and perceptions of impairment and
isk while DUI among a cohort of participants reporting at least
onthly ecstasy use in the preceding 6 months. DUI is an issue

f interest among this cohort due to high levels of DUI reported
n previous studies (Black et al., 2008). Whereas previous research
as identified several correlates of DUI, few previous studies have

nvestigated the relative contribution of these factors to DUI among
egular ecstasy users. Thus, a further aim of the present research
as to investigate the association of factors such as age, sex, percep-

ions of risk (both accident and legal), and frequency of use to DUI of
lcohol and other drugs (ecstasy, cannabis, and methamphetamine)
mong this cohort. The identification of factors associated with DUI
as important implications for the development of targeted inter-
entions to reduce the prevalence of DUI and improve road safety
mong this population.

. Method

.1. Participants and procedure
Interviews were conducted as part of the Australian Ecstasy and Related Drug
eporting System (EDRS; formerly the Party Drugs Initiative, PDI), a study designed
o monitor trends in the markets for ecstasy and other related drugs. The struc-
ured questionnaire was based on an instrument devised during the initial feasibility
tudy for the project (Topp et al., 2004). Participants included in the current analysis
n = 573) were those interviewed for the 2007 EDRS (N = 741) who reported driv-

3

l
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ng a vehicle during the 6 months preceding interview. Participants were recruited
hrough a purposive sampling strategy (Kerlinger, 1986), which included the distri-
ution of posters and flyers at various locations (e.g., cafes, bars, nightclubs, clothing
tores, music stores, universities), posting on internet forums, and through ‘snow-
all’ methods (word of mouth). Potential participants contacted the researchers and
ere screened for eligibility. Inclusion criteria required that participants be at least

6 years of age, to have used ecstasy at least once a month during the preceding 6
onths, and have been a resident of the jurisdiction in question for the past year.

thics approval was granted by relevant ethics committees in each jurisdiction. Par-
icipants gave written informed consent prior to the interview and all information
rovided was confidential and anonymous.

Interviews took between 45 and 60 min to complete and were administered by
rained interviewers at locations that were mutually acceptable to respondent and
nterviewer (e.g., coffee shops, university campuses). All participants were reim-
ursed $30AUD to cover travel and out of pocket expenses. A structured interview
as administered including questions on demographic characteristics, patterns of

cstasy and other drug use, criminal activity, problems attributed to ecstasy and
ther drugs, and risk behaviours such as intravenous drug use, sexual risk taking,
nd driving under the influence of alcohol and other drugs.

For the present study, participants were asked if they had used each substance
ecstasy, alcohol, cannabis, and methamphetamine) during the 6 months preceding
he interview, and if so, how many days they had used the substance, and whether
hey had driven under the influence of the substance during this time. DUI of alcohol
as defined as driving while self-perceived to be over the legal limit (blood alcohol

ontent, BAC, greater than 0.05), DUI of illicit substances was defined as driving a
ehicle within an hour of taking a given substance. Those who had driven under the
nfluence of illicit drugs in the last 6 months were asked the last drug they had DUI
nder, and to rate how impaired they perceived their driving to have been on this
ccasion, on a Likert scale ranging from 1 (quite impaired) to 5 (quite improved).
ll participants were asked to rate their perception of both the likelihood of having
n accident (risk perception: accident) and the likelihood of being apprehended
y police (risk perception: legal) if they were DUI of alcohol (over the legal limit),
cstasy, cannabis, and methamphetamine on a 5 point Likert scale ranging from 1
very unlikely) to 5 (very likely).

.2. Design and data analysis

All statistical analyses were conducted using SPSS 12.0.1 for Windows (SPSS Inc.,
003). The �2 test and 95% confidence intervals were used to compare categorical
ata and the non-parametric Mann–Whitney U test was used to compare continu-
us data. Based on variables known to be associated with risky driving behaviour,
series of regression analyses were conducted to examine the correlates of DUI of

lcohol, ecstasy, cannabis, and methamphetamine for those who had used each drug
n the last 6 months. Logistic regression with stepwise removal was performed, in
rder to avoid the erroneous exclusion of variables involved in suppressor effects,
sing significant change (p < 0.10) in the likelihood statistic as criterion (due to the
xploratory nature of the analyses). However, to provide an estimate of the influence
f each factor, the change in Nagelkerke R2 values on entry, using a forward stepwise
ntry approach, are provided. For all analyses, the following variables were assessed:
ge (in years), sex (male = 0, female = 1), frequency of target drug use in the preced-
ng 6 months (days), risk perception (accident) and risk perception (legal) for each
arget drug (ranging from 1 to 5, where higher scores reflect increased risk). For
ach regression analysis, those who had not used the target drug in the preceding 6
onths, those with ‘don’t know’ responses for risk perception variables, and those
ith missing data on other variables were excluded.

. Results

.1. Demographic characteristics of regular ecstasy users

The 573 participants had a median age of 23 years (range 17–54)
nd were predominantly male (60%, 95% CI 56–65). The majority of
articipants were heterosexual (82%, 95% CI 79–86) and all spoke
nglish as their main language. Three-quarters of the sample (75%,
5% CI 72–79) had completed secondary education (year 12), and
he majority were either employed (61%, 95% CI 54–69) or students
23%, 95% CI 19–26). Only a minority had ever received a custodial
entence (5%, 95% CI 3–7) or were currently in drug treatment (2%,
5% CI 1–4).
.2. Recent drug use and DUI among regular ecstasy users

Table 1 shows recent drug use, frequency of drug use, and preva-
ence of DUI of alcohol and drugs during the 6 months preceding
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Table 1
Recent drug use and occurrence of DUI of alcohol and illicit drugs among regular
ecstasy users.

N = 573

Alcohol
% Used alcohol in last 6 months (95% CI) 97 (96–98)
% Driven over legal alcohol limit in last 6 monthsa (95% CI) 39 (34–43)

Ecstasy
% Used ecstasy in last 6 months 100
Median days used ecstasy (range) 12 (4–104)
% Driven under the influence of ecstasy in last 6 monthsa

(95% CI)
53 (48–57)

Cannabis
% Used cannabis in last 6 months (95% CI) 82 (79–85)
Days used cannabis (range)a 25 (1–180)
% Driven under the influence of cannabis in last 6 monthsa

(95% CI)
53 (48–57)

Methamphetamine
% Used methamphetamine in last 6 months (95% CI) 70 (66–74)
Median days used methamphetamine (range)a 6 (1–180)
%
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Driven under the influence of methamphetamine in last
6 monthsa (95% CI)

49 (44–54)

Of those who had used the drug in the last 6 months.

he interview. Due to the inclusion criteria for the study, all par-
icipants had used ecstasy during the 6 months preceding the
nterview. Ecstasy had been used on a median frequency of 12
ays during this time, or approximately fortnightly. The majority
ad also used alcohol (97%), cannabis (82%), or methamphetamine
70%) during this time. Alcohol had been used on a median of 48
ays, or approximately twice a week, cannabis on a median of 25
ays, or approximately once a week, and methamphetamine used
n a median 6 days, or approximately monthly in the preceding 6
onths.
Among those that had used alcohol during the 6 months pre-

eding the interview, almost two-fifths (39%) had driven when they
erceived themselves to have been over the legal BAC limit (0.05%

n Australia), doing so on a median of 4 days (range 1–90) during
his time. Almost half (43%) of those who had driven under the

nfluence of alcohol reported that they had been random breath
ested during this time and one-fifth (20%) of these participants
eported that they were over the legal BAC limit on at least one
ccasion. Almost three-quarters (72%) of the sample reported DUI
f illicit drugs during the 6 months prior to interview. Those that
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m
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t
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Fig. 1. Perceptions of driving impairment of those who had driven under the in
Dependence 100 (2009) 24–31

eported DUI of illicit drugs had done so on a median of 5 occa-
ions (range 1–180) during this time, or slightly less than once a
onth. A very small proportion (2%) of those who had driven under

he influence of drugs had been roadside drug tested during this
ime.

Just over half (53%) of participants had driven under the influ-
nce of ecstasy during the 6 months preceding the interview.
imilarly, close to half of those that had recently used cannabis
53%) or methamphetamine (49%) had also recently driven under
he influence of these drugs during this time. There was consider-
ble overlap between those that had recently DUI alcohol and drugs,
ith those who had recently driven while over the legal BAC limit

ignificantly more likely to have driven under the influence of any
llicit drug compared to those who had not (86% vs. 62%, �2 = 35.68,
< .001).

.3. Perceptions of driving impairment

Fig. 1 shows that there were no differences in the perception
f driving impairment due to drugs for those who had last driven
nder the influence of ecstasy, cannabis, or methamphetamine. For
ll drugs, two-fifths (42%–43%) indicated that their driving ability
ad been ‘slightly impaired’ and less that one-tenth (2%–7%) indi-
ated that their driving ability had been ‘quite impaired’ the last
ime that they had driven under the influence of the drug. Approxi-

ately one-third (34%–36%) indicated that drug use had ‘no impact’
n driving ability the last time that they had driven under the influ-
nce of the drug. The remainder of those who commented indicated
hat their driving ability was ‘slightly improved’ (16%–19%), or ‘quite
mproved’ (1%–3%).

.4. Perceptions of driving risk

Among the full sample, examination of the perceived likelihood
f having an accident while DUI revealed that over three-quarters
76%) of those who commented on alcohol perceived that hav-
ng an accident while driving over the legal BAC limit was ‘likely’

r ‘very likely’, and smaller proportions considered it to be ‘no
ore or less likely’ (23%), ‘unlikely’ (6%), or ‘very unlikely’ (1%).

n contrast, approximately two-fifths or less (35%–44%) perceived
hat having an accident while DUI of other substances (ecstasy,
annabis, methamphetamine) was ‘likely’ or ‘very likely’, with over

fluence of ecstasy, methamphetamine, and cannabis in the last 6 months.
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ig. 2. Perceived likelihood of having an accident while DUI of alcohol, ecstasy, cann

alf (65%–56%) indicating that the risk of having an accident was
no more or less likely’, ‘unlikely’ or ‘very unlikely’. The proportion

ho perceived that having an accident while DUI was ‘likely’ or
very likely’ was significantly higher for alcohol (76%, 95% CI 72–80%,
= 553) relative to all other substances, and significantly lower for
ethamphetamine (35%, 95% CI 31–39%, n = 524) in comparison
o ecstasy (44%, 95% CI 40–48%, n = 550), with cannabis falling in
etween (40%, 95% CI 36–44%, n = 535).

Fig. 2 shows the risk of accident perceptions among those who
ad used each substance in the preceding 6 months as a function
f whether they had DUI of these substances during this time. A

s
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t
(
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ig. 3. Perceived likelihood of being caught by police while DUI of alcohol, ecstasy, can
onths.
and methamphetamine among those who had or had not DUI in the last 6 months.

ignificantly greater proportion of those who had not driven under
he influence of alcohol perceived that having an accident while
UI of alcohol was ‘likely’ or ‘very likely’ in comparison to those
ho had recently driven under the influence of alcohol (82% vs. 67%,
2 = 16.71, p < .001). Similarly, for each of the illicit drug types under
onsideration, those who had not driven under the influence were

ignificantly more likely to rate the likelihood of having an accident
s ‘likely’ or ‘very likely’ than those who had recently driven under
he influence: for ecstasy (59% vs. 30%, �2 = 46.67, p < .001), cannabis
51% vs. 23%, �2 = 36.96, p < .001), and methamphetamine (41% vs.
4%, �2 = 35.91, p < .001).

nabis, and methamphetamine among those who had or had not DUI in the last 6
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Among the whole sample, almost three-quarters (73%) of those
ho commented on alcohol, perceived that being caught by police
hile driving over the legal BAC limit was ‘likely’ or ‘very likely’,

nd smaller proportions considered it to be ‘no more or less
ikely’ (10%), ‘unlikely’ (11%), or ‘very unlikely’ (6%). In contrast,
pproximately one-third or less (29%–19%) perceived that being
aught by police while DUI of other substances (ecstasy, cannabis,
ethamphetamine) was ‘likely’ or ‘very likely’, with over two-

hirds (71%–81%) indicating that the risk of being caught by police
as either ‘no more or less likely’, ‘unlikely’ or ‘very unlikely’. The
roportion who perceived that being caught by police while DUI
as ‘likely’ or ‘very likely’ was significantly lower for metham-
hetamine (19%, 95% CI 16–22%, n = 521) in comparison to cannabis
29%, 95% CI 25–33%, n = 530), with the perception for ecstasy not
iffering from either drug (23%, 95% CI 20–27%, n = 546).

Fig. 3 shows perceptions of the risk of being apprehended by
olice among those who had used each substance in the preceding
months as a function of whether they had DUI of this substance
uring this time. There was a trend for a greater proportion of those
ho had not driven under the influence of alcohol to rate the like-

ihood of being caught by police while DUI of alcohol as ‘likely’ or
very likely’ in comparison to those who had recently driven under
he influence of alcohol (76% vs. 68%, �2 = 3.37, p = .066). Similarly,
or each of the illicit drug types under consideration, those who had
ot driven under the influence were significantly more likely to rate
he likelihood of being caught by the police as ‘likely’ or ‘very likely’
han those who had recently driven under the influence: for ecstasy
36% vs. 12%, �2 = 46.22, p < .001), cannabis (36% vs. 21%, �2 = 12.44,
< .001), and methamphetamine (18% vs. 11%, �2 = 35.91, p < .001).

.5. Factors associated with driving under the influence of alcohol
nd drugs

Logistic regression analyses were performed to identify the cor-

elates of DUI of alcohol (over the legal BAC limit), ecstasy, cannabis,
nd methamphetamine (Table 2). After the exclusion of those who
ad not used alcohol in the last 6 months (n = 20) and those with
issing data on continuous variables (n = 32), data from 521 partic-

pants were available for analysis of DUI of alcohol. The significant

s
i
(
A
m

able 2
ogistic regression models for identifying the correlates of DUI of alcohol (over legal BAC

B (SE)
UI of alcohol (n = 521)
onstant 1.43 (0.58)
ays used alcohol in last 6 months 0.01 (0.01#)
isk perception (Accident) −0.33 (0.09)
ge (range 17–54 years) −0.05 (0.02)
ex (female) −0.57 (0.20)

UI of ecstasy (n = 533)
onstant 1.98 (0.34)
isk perception (Accident) −0.37 (0.08)
isk perception (Legal) −0.32 (0.09)
requency of ecstasy use 0.02 (0.01)
ex (female) −0.40 (0.19)

UI of cannabis (n = 434)
onstant 0.24 (0.34)
ays used cannabis in last 6 months 0. 14 (0.01)
isk perception (Accident) −0.30 (0.10)

UI of methamphetamine (n = 376)
onstant 1.11 (0.38)
ays used methamphetamine last 6 months 0.03 (0.01)
isk perception (Accident) −0.42 (0.11)
isk perception (Legal) −0.20 (0.11)

ote: Less than three percent of cases had normalized residuals >|2|. ∼Nagelkerke R2 valu
p < 0.05, **p < 0.01, ***p < .001. #value rounded up to nearest two decimal places. The cate
nalysis varies as those that had not used a target drug were necessarily excluded from th
Dependence 100 (2009) 24–31

egression model accounted for 17% of variance and correctly clas-
ified 68% of all cases, but just 41% of those who had recently driven
nder the influence of alcohol, �2(4, n = 521) = 70.01, p < 0.001 (Cox
nd Snell R2 = 0.13, Nagelkerke R2 = 0.17). Of the variables examined,
requency of alcohol use had the strongest independent association
ith DUI of alcohol, accounting for 10.2% of variance in the model,

ollowed by risk perception of having an accident (3.3%), sex (1.9%)
nd age (1.6%). Risk perception (legal) did not contribute unique
ariance to the model. Thus, more frequent alcohol use, lower per-
eptions of accident risk, male sex, and younger age were associated
ith increased risk of DUI of alcohol.

After the exclusion of those with missing data on continuous
ariables (n = 40), data from 533 cases were available for analysis
f DUI of ecstasy. Lower perceptions of the likelihood of having
n accident or being apprehended by police, a greater frequency
f ecstasy use, and male sex contributed to an increased risk of
UI of ecstasy (Table 2), �2(4, n = 533) = 71.16, p < 0.001 (Cox and
nell R2 = 0.13, Nagelkerke R2 = 0.17). This model accounted for 17%
f variance, correctly classifying 68% of all cases, and a substan-
ial 75% of those who had recently driven under the influence of
cstasy. Risk perception (accident) had the strongest independent
ssociation with DUI of ecstasy (10.2%) and risk perception (legal),
requency of ecstasy use, and sex made small but significant con-
ributions (3.8%, 1.7%, and 1% of unique variance respectively). Age
as not associated with DUI of ecstasy.

Data from 434 participants were available for analysis of DUI of
annabis, after the exclusion of those who had not recently used
annabis (n = 105) and those with missing data (n = 34). More fre-
uent cannabis use and lower perceptions of accident risk were
ssociated with DUI of cannabis. The regression model accounted
or 28% of variance and correctly classified 72% of all cases and 69%
f those who had DUI of cannabis in the 6 months preceding the
nterview (Table 2), �2(4, n = 434) = 103.48, p < 0.001 (Cox and Snell
2 = 0.21, Nagelkerke R2 = 0.28). Frequency of cannabis use had the

trongest independent association with DUI of cannabis, account-
ng for over one-quarter (25.9%) of unique variance. Risk perception
accident) also contributed significantly to DUI of cannabis (2.5%).
ge, sex, and risk perception (legal) did not contribute to the
odel.

limit), and driving within 1 h of using ecstasy, cannabis or methamphetamine.

Wald �R2∼ OR 95% CI

6.12* – – –
30.05*** 0.102 1.01 1.01–1.02
13.34** 0.033 0.72 0.60–0.86
8.13** 0.016 0.96 0.93–0.99
8.12** 0.019 0.56 0.38–0.84

34.55*** – – –
19.88*** 0.102 0.69 0.59–0.87
12.40*** 0.038 0.73 0.61–0.87
6.26* 0.017 1.02 1.01#–1.03
4.36* 0.010 0.67 0.46–0.98

.50 – – –
50.50*** 0.259 1.01 1.01–1.02

9.79** 0.025 0.74 0.61–0.89

8.78 – – –
22.30*** 0.150 1.03 1.02–1.05
14.94*** 0.064 0.66 0.53–0.81
2.94ˆ 0.009 0.82 0.66–1.03

e change calculated using forward stepwise entry of factors into the model. ˆp < 0.1,
gorical values for Sex were defined as 1 for females and 0 for males. Numbers per
e associated analysis.
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For the analysis of DUI of methamphetamine, data from 376 par-
icipants were available after the exclusion of those who had not
sed methamphetamine in the last 6 months (n = 173) and those
ith missing data (n = 24), More frequent methamphetamine use

nd lower perceptions of the likelihood of having an accident or
eing apprehended by police while DUI of methamphetamine were
ssociated with increased the risk of DUI of methamphetamine
Table 2). This model accounted for 22% of variance and correctly
lassified 68% of all cases and 65% of those who had recently driven
nder the influence of methamphetamine, �2(3, n = 376) = 68.57,
< 0.001 (Cox and Snell R2 = 0.17, Nagelkerke R2 = 0.22). Out of the
ariables examined, frequency of methamphetamine use had the
trongest independent association with DUI of methamphetamine,
ccounting for 15% of unique variance in the model. Risk perception
accident) and risk perception (legal) also accounted for small but
ignificant amounts of unique variance (6.4% and 0.9% respectively).
ex and age did not contribute unique variance to the model.

To examine any demographic differences between those
ncluded in the logistic regression analyses and those excluded
ue to missing data, further non-parametric (Mann–Whitney U)
nd �2 analyses were used to investigate age and sex differences
espectively. There were no significant differences in age or sex
etween those included and those excluded for alcohol, ecstasy,
nd methamphetamine. There was no significant difference in
erms of sex for cannabis; however, those excluded from analy-
es (n = 34) were significantly older than those included (n = 434),
ann–Whitney U = 5750.5, p < .05. Thus older participants were
ore likely to respond that they did not know about the risks (legal

nd accident) associated with DUI of cannabis and were therefore
ore likely to be excluded.

. Discussion

Few previous studies have investigated DUI and associated
orrelates among people who regularly consume ecstasy. In the
resent study, a large majority of the regular ecstasy users inter-
iewed also reported use of alcohol (97%), cannabis (82%), and
ethamphetamine (70%) during the 6 months preceding the inter-

iew, and a substantial proportion (39%–53%) of these participants
eported DUI of these substances during this time. DUI was most
trongly associated with frequency of use and risk perceptions
both accident and legal), and to a lesser extent demographic
haracteristics such as age and sex. These findings have impor-
ant implications for targeted interventions aimed at reducing the
revalence of DUI among this population.

Two-fifths of those who had recently used alcohol had driven
nder the influence of alcohol (over the legal BAC limit) during the
months preceding the interview, and close to half of those who

ad recently used ecstasy, cannabis, and methamphetamine had
riven under the influence of these substances during this time.
hereas these estimates of the prevalence of DUI are consider-

bly higher than Australian population estimates of DUI provided
y the 2004 National Drug Strategy Household Survey (Australian
nstitute of Health and Welfare, AIHW, 2005), they are largely con-
istent with the high rate of DUI of drugs among other samples
elected on the basis of regular drug use, and research investigat-
ng DUI among night club and dance party attendees (Darke et al.,
004; Degenhardt et al., 2004; Duff and Rowland, 2006; Lenton and
avidson, 1999; Mallick et al., 2007).
The EDRS uses a purposive sampling framework to investigate
rug use among a sentinel group of regular ecstasy users, and is
herefore not representative of all ecstasy users; however, the high
requency of drug use and DUI among the present sample is a signif-
cant strength of the study, as it allows for a detailed exploration of

a
a
1
(
a
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ssociations between different drug use and risk perception vari-
bles. DUI of illicit drugs was perceived as less risky in terms of
aving an accident and in terms of being apprehended by police
han DUI of alcohol. Furthermore, those who had recently DUI had
ower perceptions of both accident and legal risk compared to those
hat had not, suggesting that risk perceptions may play a role in the
ecision to drive under the influence. These findings are broadly
onsistent with previous research in this area (Albery et al., 2000;
arke et al., 2004; Davey et al., 2005a,b; Degenhardt et al., 2004;
allick et al., 2007).
Investigation of the correlates of DUI of alcohol, ecstasy,

annabis, and methamphetamine revealed significant logistic
egression models that correctly classified between 40% and 72% of
isk cases. Frequency of recent use was the most significant corre-
ate of DUI of cannabis, methamphetamine and alcohol. Frequency
f ecstasy use was only weakly associated with DUI of ecstasy,
hich may be a reflection of the selection criteria employed in

he current study (i.e., selection on the basis of regular ecstasy
se may have reduced the variability on this measure). These find-

ngs are consistent with previous research (e.g., Darke et al., 2004;
uff and Rowland, 2006; Mallick et al., 2007; Matthews and Bruno,
007) and suggest an association between DUI and the frequency
r extent of drug and alcohol use. Thus interventions designed to
educe levels of drug use or dependence in an individual may also
ave follow-on effects for the wider community in terms of reduc-

ng DUI (see Jones et al., 2007; Mallick et al., 2007). Examples of
uch targeted interventions include diversionary programs within
he judicial system which aim to address drug use.

In contrast to other substances, perception of the likelihood of
aving an accident was the strongest correlate of DUI of ecstasy.
ccident risk was also weakly associated with DUI of alcohol,
annabis, and methamphetamine. Thus interventions which pro-
ide clear information about the level of risk associated with DUI
f drugs (e.g., advertising and education campaigns) may be useful
n decreasing levels of DUI, particularly among regular ecstasy con-
umers. It has been reported that a television advertising campaign
utlining the risks of driving under the influence of cannabis would
eter 30% of regular cannabis users from DUI (Terry and Wright,
005). However, other research suggests that an increase in the cer-
ainty of punishment would produce greater potential reductions
n DUI of cannabis than providing information about potential risks
Jones et al., 2006). Furthermore, considering the mixed findings in
elation to the effects of drugs such as ecstasy, methamphetamine,
nd cannabis on driving ability (Brookhuis et al., 2006; Kelly et al.,
004; Ramaekers et al., 2006; Silber et al., 2006), further research is
equired in order for such interventions to be accurately informed
nd evidence-based.

Perception of the likelihood of being apprehended by police was
ssociated with DUI of methamphetamine and to a lesser extent
cstasy, but was not a significant correlate of DUI of alcohol and
annabis. Although roadside drug testing had been introduced in
our out of the eight Australian capital city jurisdictions at the
ime of data collection for the present study, legislation has since
een implemented (or is on the process of being implemented) in
ost Australian jurisdictions. This provides a unique opportunity

or future investigation into the effectiveness of drug driving cam-
aigns in changing the occurrence of and attitudes towards DUI
mong regular drug users.

Previous research has indicated that DUI is more common
mong younger individuals (<35) (Kelly et al., 2004) and that males

re overrepresented among those who drive over the influence of
lcohol and illicit drugs (e.g., Davey et al., 2005b; Walsh and Mann,
999). Among this relatively young sample of regular ecstasy users
typically in early to mid 20s), these factors accounted for very small
mounts of variance, such that being younger and male was asso-
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iated with DUI of alcohol and being male was associated with DUI
f ecstasy. Several other factors that were not investigated in the
resent study may also be associated with DUI. For example, it is

ikely that participants were under the influence of more than one
ubstance on the occasion that they had driven under the influence,
nd it is possible that polydrug use plays a role in DUI. Further-
ore, personality factors such as impulsivity and low constraint

ave also been found to be associated with DUI (Begg et al., 2003;
ernandes et al., 2007; Jonah, 1997). Access to public transport is
lso an important factor in the decision to drive under the influ-
nce (Duff and Rowland, 2006) and therefore interventions which
im to increase access to public transport may also be suitable for
argeting this population.

In summary, DUI of alcohol and other drugs was relatively com-
on among this ‘at-risk’ sample of regular ecstasy users. Consistent
ith previous literature, those who reported DUI typically per-

eived that their driving was not impaired by drugs, and they
erceived that there was less risk of having an accident or being
pprehended by police relative to those who had not. Frequency
f drug use was the most significant correlate of DUI of alcohol,
annabis and methamphetamine, and more weakly, for ecstasy. Per-
eption of accident risk was the most significant correlate of DUI of
cstasy and was also associated with DUI of alcohol, cannabis, and
ethamphetamine. Perceptions of the risk of being apprehended

y police and demographic factors were less strongly associated
ith the likelihood of DUI. These findings have implications for

he development of appropriately targeted interventions aimed at
educing risky driving practices among regular drug users. Inter-
entions that aim to increase awareness of the accident risk of DUI
s well as indirect interventions that aim to reduce the frequency
f drug use, may be particularly useful in this population.
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