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a b s t r a c t

Background: Driving under the influence of alcohol and drugs has been identified as a risk factor for road
traffic crashes. We have assessed the prevalence and predictor factors for driving after alcohol and drug
use by adolescents.
Methods: A cross-sectional survey involving 11,239 students aged 14–18 years from 252 private and
public schools in the Valencia region of Spain was conducted. The prevalence and predictors of driving
after alcohol use, alcohol and drug use, or drug use during the previous 6 months were measured.
Results: Of the students who reported driving (20%), 45.1% indicated driving after alcohol and drug use.
The consumption of various drugs was higher among students who drove a vehicle compared with those
redictors
ubstance use

who did not. The likelihood of driving after consuming alcohol, or alcohol and drugs, increased in line with
the number of standard drink units per week, reports of any lifetime alcohol- or drug-related problems,
and poor family relationship. In addition, masculine gender and early alcohol use increased the likelihood
of driving after consuming alcohol.
Conclusions: Driving after alcohol and drug use is quite prevalent among adolescents in the Valencia

need
ation
region of Spain. There is a
on education and inform

. Introduction

Driving under the influence of alcohol has been recognized as
major factor for traffic crashes (European Commission, 2001).

here is also an increasing interest in, and concern about the role of
rugs in traffic crashes and how to promote adequate prevention
European Commission, 2001; EMCDDA, 2007). Within the Euro-
ean Union (EU), policy to reduce road deaths by 50% by 2010,
hrough intervention in drugged-driving is a priority (European
ommission, 2001). Various research efforts in this field, such as the

urrent DRUID project (http://www.druid-project.org), have been
upported by the EU.

Worldwide, the prevalence of illicit drug use at the wheel differs
arkedly depending on the target population studied (e.g. drivers,

njured, killed), study design (e.g. random roadside surveys or on

∗ Corresponding author. Tel.: +34 983 423077; fax: +34 983 423022.
E-mail address: alvarez@med.uva.es (F.J.Á. González).

001-4575/$ – see front matter © 2010 Published by Elsevier Ltd.
oi:10.1016/j.aap.2010.06.013
for implementation of targeted policies for adolescents. This should focus
on alcohol/drug use and driving.

© 2010 Published by Elsevier Ltd.

suspicious drivers), and countries (EMCDDA, 2007; Mura et al.,
2006). Although it is estimated that the prevalence of illicit drugs
use in the general driving population in different European coun-
tries ranges from 1 to 5% (EMCDDA, 2007), the figures in France are
noticeably higher in young adults (<30 years of age) (Mura et al.,
2006).

Whereas these concerns include all drugs, particular aware-
ness exists with respect to driving under the influence of cannabis
(EMCDDA, 2007). Cannabis is the most frequent illegal drug con-
sumed by drivers (EMCDDA, 2007; Raes and Verstraete, 2006), most
of whom believe that cannabis only slightly impairs driving (Terry
and Wright, 2005).

Although various studies have reported diverse factors that pre-
dict driving after cannabis use in various target populations, there
is limited information available on factors that predict the likeli-

hood of driving under the influence of drugs. Existing studies are
related to assessing factors that predict driving after cannabis use
in various target populations (Alvarez et al., 2007; Asbridge et al.,
2005; Begg et al., 2003; Fischer et al., 2006; Jones et al., 2007; Richer
and Bergeron, 2009).

dx.doi.org/10.1016/j.aap.2010.06.013
http://www.sciencedirect.com/science/journal/00014575
http://www.elsevier.com/locate/aap
http://www.druid-project.org/
mailto:alvarez@med.uva.es
dx.doi.org/10.1016/j.aap.2010.06.013
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With respect to the use of cannabis, some of the associated
actors include: prior traffic offence convictions at the age of 21,
ow risk awareness at the age of 18 (measured through a modified
ersion of the multidimensional personality questionnaire, includ-
ng traditionalism, harm avoidance and control scales), and being
annabis-dependent at the age of 21 (Begg et al., 2003); being male
r a more experienced driver, driver use of fake identification to buy
lcohol, and self-reported drunk-driving (Asbridge et al., 2005); a
igh frequency of cannabis use and driving in the previous year
Fischer et al., 2006); the use of multiple drugs, the belief that driv-
ng under the influence of cannabis does not increase accident risk,
nd being cannabis-dependent (Jones et al., 2007); as well as driv-
ng under the influence of cannabis in the previous year (Alvarez
t al., 2007); and risky and negative emotional driving, sensation
eeking and impulsivity (Richer and Bergeron, 2009).

These risk factors for driving under the influence of cannabis
an be summarized as gender pattern, patterns of alcohol or drug
se, substance use-related problems, and the perceived risk of sub-
tances consumed. These and related risk factors were selected for
nclusion in the present study.

In Spain, the legal age for driving a car is 18 years of age, whereas
iding a motorcycle is legal from 14 years of age onward. The latter
s frequent due to the warm, Mediterranean climate of the Valencia
egion.

The present study aimed to assess the prevalence and predictors
f driving after alcohol and drug use during a night out in the previ-
us 6 months among adolescent students. Since the use of multiple
rugs is common (EMCDDA, 2007), we assessed this for those stu-
ents who indicated driving after alcohol, alcohol and drug, or drug
se. The target population (school students aged 14–18 years) rep-
esents a critical age range because substance use and driving (e.g.
oped or motorcycle) tend to start during this time.

. Methods

.1. Participants and procedure

The target population was students attending the last 2 years of
ompulsory secondary education (ESO in the Spanish system; Edu-
ación Secundaria Obligatoria, 3rd and 4th courses), the 2 years
f Sixth Form College (Bachillerato in the Spanish system, 1st and
nd courses) as well as students attending formative cycles of
urther continuing education (ciclos formativos de grado medio
nd grado uperior, as well as plan de garantía social in the Span-
sh system) at both public and private schools in the Valencia
egion of Spain. The academic year commences in September, with
tudents usually aged 14–15 for the last two years of secondary
ducation, and 16 and 17 in Sixth Form College. For the other
ourses ages can vary. Students younger than 14 and older than
8 were excluded from the study. Data on stratification was based
n enrolment figures for students registered in the academic year
005–2006.

The study was carried out between March and May 2006 and
overed 252 schools after obtaining ethical approval. Schools were
elected through multistage cluster sampling with proportional
llocation representing the target population. The sample was first
tratified by school year (academic course), then by school type
public or private), and third by student gender (male/female). The
urvey was presented in the form of a structured questionnaire,
ompleted voluntarily and anonymously by the students in a class-

oom under the supervision of trained staff. Ninety-nine individuals
efused to take part in the study.

The questionnaire was validated through a pre-test on 1000 stu-
ents. One hundred of them were interviewed later to assess the
oncordance of the responses given.
d Prevention 42 (2010) 2024–2029 2025

2.2. Measures

The structured questionnaire requested information on respon-
dents’ socio-demographic information, family relationships, edu-
cational background, and patterns of alcohol and drug use. The
questionnaire can be obtained upon request from the correspond-
ing author.

Students were asked to indicate their response to the following
questions concerning their actual behaviour on a night out dur-
ing the previous 6 months by marking a cross in the appropriate
box: (i) did you drive a vehicle? (moped, motorcycle, car); (ii) did
you consume alcohol and/or drugs before driving? (yes, no); and
(iii) if yes, what were the substances consumed? (alcohol, cannabis,
opiates, cocaine, ecstasy and other stimulants, LSD and other hal-
lucinogens). This information was requested with respect to the
following times: 18, 20, 22, 24, 2, 4, 6, and 8 h.

2.3. Analysis

SPSS version 14.0 was used. Associations between indepen-
dent variables [including gender, age, number of standard drink
units (SDUs) per week, starting age for alcohol consumption, num-
ber of cannabis cigarettes smoked per week, perceived degree of
danger for alcohol and cannabis consumption, any alcohol- or drug-
related problems reported for their lifetime, if they had repeated
an academic year, how well they thought they were doing in their
studies, and family relationships] were evaluated, firstly, with a
logistic regression analysis in which the dependent variable was
driving a vehicle after substance use. In a second step, a multi-
nomial logistic regression analysis was carried out in which the
dependent variable was a report of driving a vehicle after (i) alco-
hol, (ii) alcohol and drugs, or (iii) drugs on a night out during
the previous 6 months. The logistic regression method was used
as follows: forward step with an input probability of 0.05 and
an output probability of 0.10. The odds ratio (OR) was estab-
lished at a 95% confidence interval (CI). Significance was set at
p ≤ 0.05.

3. Results

The final sample included 11,239 students (Fig. 1), 47.6% were
males and 52.4% females; 1251 (11.1%) were aged 14; 2386 (21.2%)
were 15; 2490 (22.2%) were 16; 2376 (21.1%) were 17; and 2736
(24.3%) were 18.

20% of the respondents (2251 out of 11239 students) reported
driving in the previous 6 months. They were predominantly males
(males 30.5%, females 10.1%; �2 = 732.99, p < 0.001). 9% reported
driving a vehicle after alcohol and/or drug use (males 15.5%, females
3.9%; �2 = 431.19, p < 0.001). The older the students were, the more
frequently they reported driving a vehicle (increasing from 9.5% in
14 year olds to 31.1% in 18 year olds; �2 = 333.69, df = 4, p < 0.001)
and driving after alcohol and/or drug use (14 year olds, 38.3%; 18
year olds, 45.5% of students who drove a vehicle; �2 = 155.71, df = 4,
p < 0.001).

Among the students who drove a vehicle, the percentage that
drove after consuming alcohol and/or drugs (Table 1) gradually
increased from 18 h (22.6%) to 2 h (65.2%). At 24, 2, 4, and 6 h, more
than 50% of the students who reported driving a vehicle indicated
they had driven after consuming alcohol and/or drugs.

The consumption of various substances was frequent among
drivers who had consumed alcohol and/or drugs. At 18 and

20 h, the most frequently consumed drug was cannabis (Table 1).
From 22 h onwards, the most popular drug, by far, was alcohol,
although the consumption of cannabis was also fairly frequent
from 22 h onwards. The consumption of cocaine, ecstasy and
other stimulants, and LSD and other hallucinogenic drugs, was
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Fig. 1. Sample distribution by academic course/age and gender (� male, � female).

Table 1
Frequency of alcohol and drug consumption by students at different hours of the night in the previous 6 months.

Time (h) Did not drive
A vehicle

Drove A vehicle drugs consumed by students at the different times

n (% of total
sample)

n (% of total
sample)

Driving a vehicle
after alcohol/drug
use n (% of students
that drive a vehicle)

Alcohol n
(%)

Cannabis
n (%)

Cocaine n
(%)

LSD n
(%)

Opiates n
(%)

Ecstasy and other
stimulants n (%)

18 9453 (84.1) 1786 (15.9) 404 (22.6) 130 (7.3) 320 (17.9) 13 (0.7) 7 (0.4) 3 (0.2) 6 (0.3)
20 9722 (86.5) 1517 (13.5) 379 (25.0) 158 (10.4) 272 (17.9) 14 (0.9) 5 (0.3) 2 (0.1) 3 (0.2)
22 10,122 (90.1) 1117 (9.9) 392 (35.1) 332 (29.7) 149 (13.3) 20 (1.8) 10 (0.9) 3 (0.3) 8 (0.7)
24 10,252 (91.3) 981 (8.7) 581 (59.2) 554 (56.5) 230 (23.4) 40 (4.1) 17 (1.7) 7 (0.7) 20 (2.0)

2 10,530 (93.7) 709 (6.3) 462 (65.2) 441 (62.2) 163 (23.0) 56 (7.9) 10 (1.4) 2 (0.3) 15 (2.1)
4 10,680 (95.0) 559 (5.0) 342 (61.2) 325 (58.1) 133 (23.8) 59 (10.5) 12 (2.1) 2 (0.4) 22 (3.9)
6 11,000 (96.4) 409 (3.6) 239 (58.4) 223 (54.5) 96 (23.5) 47 (11.5) 8 (2.0) 11(2.7) 21 (5.1)
8 11,151 (97.5) 284 (2.5) 88 (31.0) 71 (25.0) 48 (17.1) 20 (6.9) 10 (3.5) 2 (0.7) 11 (3.9)

Some students consumed various drugs at the same time, resulting in percentages higher than 100% at the different times.
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Table 2
Alcohol and/or drug use by students during a night out in the previous 6 months.

Did not drive a vehicle (n = 8988)
n (%)

Drove a vehicle (n = 2251)
n (%)

�2

Alcohol 5674 (63.1) 986 (43.8) (�2 = 278.48, p < 0.0001)
Cannabis 1433 (15.9) 551(24.5) (�2 = 90.20, p < 0.0001)
Cocaine 221 (2.5) 148 (6.6) (�2 = 96.04, p < 0.0001)
LSD 45 (0.5) 40 (1.8) (�2 = 39.06, p < 0.0001)
Opiates 9 (0.1) 30 (1.3) (�2 = 79.09, p < 0.0001)
Ecstasy and other stimulants 102 (1.1) 75 (3.3) (�2 = 56.05, p < 0.0001)

Some students consumed various drugs at the same time, resulting in percentages higher than 100% at the different times.

Table 3
Variables that predict driving after alcohol and/or drug use among students during a night out in the previous 6 months.

Driving after

Alcohol and drug use Alcohol consumption Drug-cannabis use

p-Value OR 95% CI p-Value OR 95% CI p-Value OR 95% CI

Gender (male = 1) <0.005 0.65 0.48–0.87
Standard drink units/week <0.0001 1.04 1.03–1.05 <0.0001 1.04 1.03–1.05
Starting age for alcohol consumption <0.05 1.14 1.02–1.26
Number of cannabis cigarettes smoked/week <0.0001 1.21 1.18–1.25 <0.0001 1.20 1.14–1.25
Perception of the danger of consuming cannabis <0.01 0.75 0.61–0.92 <0.0001 0.25 0.13–0.49
Repeated an academic course <0.05 1.45 1.06–1.97
Report of alcohol/drug problems in their lifetime <0.0001 2.13 1.51–2.99 <0.01 1.43 1.09–1.88
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Student’s family relationship <0.05 1.24 1.0

R = odds ratio; CI = 95% confidence interval.

ore common among drivers in the early hours of the morning
Table 1).

At any time during the night, the consumption of the differ-
nt drugs was higher among students that drove a vehicle than
hose who did not, whereas the opposite was true for alcohol
Table 2).

If we consider any substance use, either alcohol and/or drug use,
mong students who reported driving during a night out, logistic
egression analysis showed that being male (female OR = 0.74, 95%
I 0.58–0.94, p < 0.01), consuming more SDUs per week (OR = 1.04,
5% CI 1.03–1.05, p < 0.0001), smoking more cannabis cigarettes
er week (OR = 1.14, 95% CI 1.11–1.17, p < 0.0001), having a lower
wareness of the dangers of cannabis (OR = 0.87, 95% CI 0.75–0.99,
< 0.05), having a worse family relationship (OR = 1.34, 95% CI
.16–1.57, p < 0.0001), and reporting alcohol- and/or drug-related
roblems in their lifetime (OR = 1.64, 95% CI 1.30–2.07, p < 0.0001)

ndicated a greater likelihood of driving after consuming alcohol
nd/or drugs.

Of the 2251 students who reported driving on a night out dur-
ng the previous 6 months, 425 drove after alcohol use, 561 drove
fter alcohol and drug use, and 30 drove after drug use. In these 30
ases, at least cannabis was consumed. Multinomial logistic regres-
ion analysis (Table 3) showed that the higher the number of SDUs
er week, reports of any alcohol- and/or drug-related problems in
heir lifetime, and the worse the family relationship, the higher
he likelihood of driving after consuming alcohol or alcohol and
rugs. In addition, being male and having experienced alcohol con-
umption at a younger age increased the likelihood of driving after
onsuming alcohol. The higher the number of cannabis cigarettes
moked per week and the lower the awareness of the dangers of
annabis, the higher the likelihood of driving after consuming drugs
r alcohol and drugs. Furthermore, students who had repeated a

chool year had an increased likelihood of driving after alcohol
nd/or drug use. None of the other potential predictor variables,
ncluding age, perception of the dangers of consuming alcohol, and
ow well they thought their studies were progressing, showed any
ignificant effect.
2 <0.0001 1.42 1.19–1.70

4. Discussion

While the danger inherent in driving under the influence of alco-
hol and/or drugs appears to be widely known, our study suggests
that a substantial percentage of students engage in these dangerous
practices. Driving after alcohol and drug use was also previously
reported in the adult population (1.9%, Walsh and Mann, 1999,
and 1.5%, Alvarez et al., 2007), regular cannabis users (82%, Terry
and Wright, 2005, and 78%, Jones et al., 2007), and young adults
attending electronic music dance events (61.8%, Furr-Holden et al.,
2006).

Alcohol and cannabis were the most frequently consumed drugs
at any time. As the night passes, students reported more frequent
use of cocaine, ecstasy, and LSD. Multiple drug use, as found in the
present study, has been reported for the population, in particu-
lar for the young adults (Furr-Holden et al., 2006; Midanik et al.,
2007), which leads to an increased effect on psychomotor perfor-
mance, as well as an increase in traffic accident risk (Laumon et al.,
2005; Ramaekers et al., 2004, 2006; Richer and Bergeron, 2009). It
should be mentioned that, in the present study, no information was
recorded regarding exposure in terms of kilometres driven. Driving
after alcohol and drug use reported by the students refers to, in most
cases, short trips from home to the leisure areas or between leisure
areas. It has recently been reported that those who drive fewer kilo-
metres have an increased risk of traffic accidents, the so-called low
mileage bias (Langford et al., 2006).

We have identified risk factors for driving after alcohol and/or
drug use. These are in line with previous studies in which gen-
der; patterns of alcohol and drug use, including the onset of
drug use, multiple drug use, and frequency or quantity of drug
use; the perceived risk of the substances consumed; and report-
ing substance use-related problems, seem to be key elements.

In these school-aged students, their performance in their studies
was also important, as was seen previously with driving under
the influence of alcohol (Paschall, 2003; Sabel et al., 2004). It
has recently been reported that young adults attending electronic
music dance events (Furr-Holden et al., 2006) are more aware
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nd concerned about driving under the influence of alcohol than
rugs.

The present findings suggest that the common predictor for
riving after alcohol, alcohol and drug, or drug use among school
tudents was the quantity of the substance used, such as the num-
er of SDUs per week and/or the number of cannabis cigarettes
moked per week. In comparison with studies on the adult popula-
ion (>18 years old) (Alvarez et al., 2007; Fischer et al., 2006; Jones
t al., 2007), substance use-related problems seems to be the com-
on predictor if we consider predictors for driving after alcohol

nd drug use.
Limitations of this study include the possibility of under rep-

esentation of the 16–18 year age group, since attendance is
andatory until 16 years of age. There is also the possibility of

nder representing car drivers, since the majority in the age group
tudied are permitted to ride. Furthermore, this is an age range
14–18) in which driving behaviour may not be relatively stable.
ome of the students may have started riding/driving during the
revious 6-month interval. Others may have acquired sporadic
ccess to a vehicle. Furthermore, substance use behaviours may
lso be variable. Fourth, because the results are based on retrospec-
ive self-reporting, a possible bias due to memory effects should be
aken into account. Finally, we have analysed predictors of past
ehaviour using cross-sectional data. To what extent these could
redict future behaviour is unknown. Furthermore, although the
ample in the present study was representative of the school-aged
tudents, the generalization of the results to either Spanish or Euro-
ean school-aged students should be performed with caution.

In spite of increasing research in the field of drugs and driv-
ng, namely those funded by the EU (EMCDDA, 2007; Raes and
erstraete, 2006) in recent years, there is a need for increased
wareness in the field. It is expected that the outcome of the
urrently ongoing 5-year EU project, DRUID (http://www.druid-
roject.org), will provide key information on relevant issues
egarding the magnitude of drug driving epidemiology, the risk
ssociated with driving under the influence of drugs, on the road
etection of drugged-driving, and licensing/re-licensing and reha-
ilitation issues. However, to the best of our knowledge, this study
hows clearly that prevention approaches and their evaluation, at
east at the EU level, are still lacking.

Our data adds to existing evidence of the widespread behaviour
f driving after alcohol and drug use, not just by the adult popu-
ation but also by school-aged students, and enables us to identify
isk and protective factors. This information would be useful for
eveloping more effectively targeted drunk- or drugged-driving
revention policies. For example, this study shows that the lower
he awareness of the dangers of cannabis, the higher the likelihood
f driving after consuming drugs or alcohol and drugs. This urge
o promote an adequate risk perception about the danger of driv-
ng after drug use has been highlighted previously (EMCDDA, 2007;
erry and Wright, 2005).

There is a need for the development of appropriate policies in
he field of drugs and driving. Increasing the certainty of punish-

ent would reduce driving after cannabis use, whereas providing
nformation about the risk associated with such behaviour has little
ffect (Jones et al., 2006). There is insufficient evidence regarding
he effectiveness of school-based programs for avoiding drunk-
riving (Elder et al., 2005).

Along these lines, increasing efforts are being made in the
eld for a reliable system to detect drugs in oral fluids and the
evelopment of appropriate legislative and enforcement measures

Asbridge, 2006; Walsh et al., 2008).

Teenagers are at a greater risk of traffic accidents, particu-
arly because they are less experienced drivers, have inadequate
azard-perception skills, and frequently use alcohol and/or drugs
Committee on Injury, Violence, and Poison Prevention, Ameri-
d Prevention 42 (2010) 2024–2029

can Academy of Pediatrics; Committee on Adolescence, American
Academy of Pediatrics, Weiss, 2006). We have found that those stu-
dents who drive a vehicle have more frequent alcohol and/or drug
use than those who do not. Therefore, intervention at this level is
a priority and must focus on educating and informing adolescents
of the risks of driving after alcohol and drug use.
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