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Abstract
Background: Young individuals are the age group with the highest risk of car accidents. One of main explanations 
relies on the use of psychoactive substances (alcohol, illegal and medicinal drugs), which are known to be major risk 
factors of road accidents, and whose consumption is almost universally more common among younger drivers. 
Although the correlation between psychoactive substances use and decrease in driving performance has been 
established in controlled experimental or laboratory settings, few studies were conducted in naturalistic 
circumstances. The TEND by Night project has been designed to evaluate the relationship between driving 
performance and psychoactive substances assumption in young drivers enrolled at typical places of consumption.

Methods/Design: The TEND by Night project, endorsed by the European Commission, is a multidisciplinary, multi-
centric, cross-sectional study conducted in six European countries (Italy, Belgium/Netherlands, Bulgaria, Spain, Poland 
and Latvia). The study population consists of 5000 young drivers aged 16-34 years, attending recreational sites during 
weekend nights. The intervention is based on the portal survey technique and includes several steps at the entrance 
and exit of selected sites, including the administration of semi-structured questionnaires, breath alcohol test, several 
drug assumption test, and measurement of the reaction time using a driving simulator. The main outcome is the 
difference in reaction time between the entrance and exit of the recreation site, and its correlation with psychoactive 
substances use. As a secondary outcome it will be explored the relationship between reaction time difference and the 
amount of consumption of each substance. All analyses will be multivariate.

Discussion: The project methodology should provide some relevant advantages over traditional survey systems. The 
main strengths of the study include the large and multicentric sample, the objective measurement of substance 
assumption (which is typically self-reported), the application of a portal survey technique and the simultaneous 
evaluation of several psychoactive substances.

Background
Young individuals are the age group with the highest risk
of car accidents, as documented by crash and injury sta-
tistics in all high-income countries [1-3], in which motor
vehicle-related injuries represent the leading cause of
death in people aged less than 30 years [4,5].

One of main explanations relies on the use of psychoac-
tive substances (alcohol, illegal and medicinal drugs),
which are known to be major risk factors of road acci-

dents [6-12], and whose consumption is almost univer-
sally more common among younger drivers [13-16].

Although it is well known that psychoactive substances
impair driving performance in controlled experimental or
laboratory settings [17-21], only few studies investigated
the driving performance of psychoactive substances con-
sumers in naturalistic circumstances [22,23]. In particu-
lar, Brookhuis et al. assessed the driving performance of
17 MDMA users in an advanced driving simulator before
and after visiting a rave party [22], while Trerotoli and
colleagues investigated the association between alcohol
consumption and level of attention in 217 young subjects
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after a night in discotheque [23]. These studies consid-
ered only a single substance consumption and involved
relatively small samples of young participants in regional
settings.

We designed an international multicentric cross-sec-
tional survey - the TEND (Dark, Dance, Disco, Dose,
Drugs, Drive, Danger, Damage, Disability, Death) by
Night project - in order to evaluate the relationship
between driving performance and alcohol or other psy-
choactive substances (cocaine, methamphetamine/
MDMA, THC, amphetamine, opiates, benzodiazepines)
assumption in young drivers enrolled at typical places of
consumption. The secondary aim of the project is to con-
tribute at increasing young peoples' awareness on the
potential influence of alcohol and psychoactive sub-
stances on their driving capacity through the dissemina-
tion of correct and effective information.

The present paper describes the research protocol of
the project, which is currently on course.

Methods/Design
The TEND by Night project is a multidisciplinary, multi-
centric, cross-sectional study that is performed in six
European countries - Italy, Belgium/Netherlands, Bul-
garia, Poland, Spain and Latvia - the last of which, how-
ever participated in the study design but not in the
intervention. The project, which is endorsed by the Euro-
pean Commission - Public Health Executive Agency "see
Additional file 1", will collect data on young people alco-
hol and various drugs misuse proximal to the habitual site
of consumption and it will measure the reaction time, a
specific driving performance indicator, using a driving
simulator. The research hypothesis is that young drivers
who assume alcohol and/or drugs in recreational places
show a delay in their reaction time which is proportional
to the amount of consumption.

Research universe and study sample
The study population consists of subjects aged 16 to 34
years, who own a driving license and attend recreational
sites during weekend nights. The required sample size
was calculated using the Schlesselmann formula [24] for
known population sizes, assuming a two-sided alpha =
0.05, a statistical power = 90%, losses or missings = 25%,
and taking into account the need to stratify for each
country and to adjust for several potential confounders in
the multivariate analysis. With these parameters, the esti-
mated sample size was conservatively set at 1000 individ-
uals for each of the five actively involved countries, for a
total of 5000 subjects.

In each nation, a map of the recreational meeting places
(representative of the main territorial contexts involved,
with relation to the target population) was realized on the
basis of official regional lists. After a drawing up of a first

selection, the final choice was made according to the will-
ingness of the clubs' owners.

The TEND by Night intervention
The TEND by Night intervention [25] is based on the
portal survey technique [26-28], applied in selected youth
recreational places during weekend nights by a survey
staff. Every intervention includes several steps at the
entrance and exit of the recreational places. When people
enter the club, the scheduled activities are: participants'
voluntary recruitment according to the eligibility criteria,
project explanation, detection of informed consent,
assignment of a personal anonymous code, administra-
tion of the first (entrance) questionnaire, administration
of a breath test to evaluate the blood alcohol concentra-
tion, and measurement of the driving reaction time. At
the exit of the club, scheduled activities include the
administration of the second (exit) questionnaire, alcohol
test and driving reaction time measurement, along with a
drug test for the first time. Then, the sheet with results (if
requested), and the project gadget (an iPod holder) are
given to the participants.

In each country, the survey staff is composed of at least
six operators that have been specifically trained, includ-
ing a survey manager (responsible for supervising all field
activities), one technician for the reaction time evalua-
tion, two interviewers (responsible for questionnaires and
test administration) and two hostesses for approaching
young people. Prior to conducting interventions, staff
members from each country attended a two-day training
session with the study coordinator.

Confidentiality
Precautions are taken to guarantee data confidentiality.
To maintain a rigorously anonymous management of the
data while keeping the link between biological tests and
survey responses for each respondent, a unique identifier
is generated that specified the individual participant. The
adopted method involves disposable, non-transferable
bracelets [28] that possess a guaranteed adhesive closure
and are waterproof and pre-printed with progressive
identification numbers. At the entry interview, the
respondent is provided with a bracelet possessing the
unique identifying number and is asked not to remove it.
People who do not agree to wear the bracelet are
excluded from the study. The identification number is
noted on the packet, including the questionnaires and the
test results form. On exit from the venue, the id number
on the bracelet of the participant is matched with the cor-
responding packet. The bracelet is removed from the par-
ticipant upon completion of the exit assessment to avoid
any future link between the person and the tests results.
At no time are the participants requested to provide their
names or any other personal identifying information.
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Ethical aspects
The study is conducted according to the European Com-
mission Ethical Code [29]. The TEND by Night project
was approved by the Internal Central Ethics Committee,
made up of the senior investigators from all participating
countries involved in the project "see Additional file 2",
and by the Central Ethics Committee of the Catholic Uni-
versity of the Sacred Heart in Rome "see Additional file
3".

An information letter (containing contacts) and an
informed consent to be signed are given to the partici-
pant at the time of enrolment. The informed consent
sheet is written in a language as plain as possible [30], so
that it is understandable to young people, and it has been
translated into all partners' languages. There are no
exceptions in asking for written agreement from all coun-
tries involved in the project field actions [31], except for
Belgium and Netherlands, where it is explicitly forbidden
by local privacy laws.

Instruments
The questionnaires
The entrance and exit questionnaires were developed
based on validated questionnaires [32-34], tested for
comprehensiveness, and translated into the national lan-
guage of the respective country. The anonymous entrance
questionnaire, is composed of 27 closed- and open-ended
questions and consists of five sections that investigate the
following topics:

1) Demographic data and socioeconomic status (gen-
der, age, scholarity, occupational status, living condi-
tions);

2) Medications consumption (medication consumption
in the last seven days);

3) Driving habits (licensing age, driving frequency,
speeding tickets and license suspensions received,
involvement in traffic crashes);

4) Alcohol and drug use (usual and current consump-
tion for a single substance);

5) Driving and substance use (driving experiences
under the effects of alcohol or drugs, passenger experi-
ence when the driver was under the effects of alcohol or
drugs, opinions about drunk and drugged driving).

The entrance questionnaire is estimated to take five to
ten minutes to be compiled.

The anonymous exit questionnaire, composed of nine
closed- and open-ended questions, consists of three sec-
tions that investigate the following topics:

6) Alcohol and drug consumption during the event;
7) Intention to drive upon exit;
8) Opinion about the intervention.
The exit questionnaire is estimated to take less than five

minutes to be compiled.

The full questionnaire is available at the project website
[25].
Alcohol test
The Dräger Alcotest 6510 [35] was chosen to detect par-
ticipants' breath alcohol concentration (BAC). This tool,
provided with the alcohol-specific Electrochemical
Dräger Sensor in 1/4" technology, is listed on the
National Highway Traffic Safety Administration Con-
forming Products List (NHTSA CPL) as an Evidential
Breath Tester for Department of Transportation applica-
tions. The measurement results are given in g/L, and
their standard deviation is +- 1.7% of the measurement
value. Reliable breath testing requires an alcohol-free
mouth for 15 minutes preceding the administration of the
test. The result is displayed after 10 seconds on average.
Drug test
We collect the saliva samples with the Oratect III Oral
Fluid Drug Screen Device manufactured by the Branan
Medical Corporation, which is a recent member of the
devices available for that purpose [36]. The collector is a
one-step chromatographic immunoassay device
employed for the qualitative simultaneous detection of
multiple drugs: cocaine, methamphetamine/MDMA,
THC, amphetamine, opiates, benzodiazepines. The
absence of a purple-red band at the test region indicates a
presumptive positive result for that particular test. The
test results are positive at or above the following cut-off
drug concentrations: 25 ng/ml for d-methamphetamine/
MDMA; 40 ng/ml for delta-9-tetrahydrocannabinol; 20
ng/ml for cocaine; 25 ng/ml for d-amphetamine; 10 ng/
ml for morphine; 5 ng/ml for diazepam. The precision
and specificity of the test are satisfactory for every sub-
stance considered [36]. The presence of the control band
at the control region indicates that the test has performed
properly. Saliva collection should last between 5 and 10
minutes, and the results should be read within 5 minutes
after removing the device from mouth [36,37]. If the test
is invalid, it is repeated.
Driving simulator
We measure the reaction time through a driving simula-
tor: the SimuNomad3 Ecrans provided with the Software
SCAM 03 and manufactured by the Ediser [38]. The driv-
ing simulator features a realistic functional dashboard, a
virtual environment (with a field of view that was 90° hor-
izontal by 45° vertical), three monitors and an ergonomic
driver's seat. The system is fitted with realistic opera-
tional control instrumentation to facilitate normal brak-
ing, acceleration and cornering. Subjects accelerate, and a
barrier fence suddenly appears at a random distance on
the monitor in the direct path of the vehicle. Subjects are
instructed to brake as quickly as possible to stop the vehi-
cle and avoid hitting the fence. Reaction time is recorded
as the latency time to release the gas pedal (gas-pedal-
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release latency), along with the latency time to press the
brake pedal (brake latency), after the appearance of the
fence.

During the first entrance test, the technician invites the
participant to accelerate and drive along the road and to
brake when obstacles appear on the roadway without
steering the wheel. This test is only a demo for the partic-
ipant to understand what to do. The driver is then invited
to repeat the test: in this test, the reaction time value is
noted. During the exit test, the driver performs the test
only once.

Pilot study
Prior to the main study, pilot studies are on course in
every country involved. Approximately 250 young drivers
of both sexes are being recruited to evaluate the feasibility
of the project and to ensure the quality of procedures.
Similarly, the validity and acceptability of study instru-
ments is on evaluation.

Statistical analysis
Initial descriptive statistics will be used to describe the
sample: continuous variables will be expressed in terms of
means and standard deviations if normally distributed
(Shapiro-Wilk test), or medians and interquartile ranges;
percentages will be used to describe categorical variables.
All the results will be provided for the overall sample and
stratified according to alcohol and the various drugs eval-
uated consumption (cocaine, methamphetamine/
MDMA, THC, amphetamine, opiates, benzodiazepines).

The main outcome will be the difference in reaction
time (RTD) between the entrance and exit test, and its
correlation with alcohol and other drugs use, treating
each consumption as a dichotomous variable (yes or not,
given that it is not self-reported). For each psychoactive
substance, the RTD of individuals consuming the sub-
stance will be compared with that of individuals not con-
suming the same substance, using Kruskal-Wallis test and
two-way ANOVA. The potential confounding effect by
other variables such as age or gender (or other psychoac-
tive substances) will be accounted using multivariate
regression.

As a secondary outcome it will be explored the relation-
ship between reaction time difference and the amount of
alcohol/drug consumption (as a continuous variable),
separately for each psychoactive substance. After an ini-
tial evaluation using Spearman test, a linear regression
model will also be developed. Indeed, such an outcome is
of crucial importance, and it will be secondary only for
drug consumptions, because their amount is only self-
reported, whereas for alcohol consumption, the amount
of which is more precisely estimated by the study sensor,
it will be the main outcome.

Finally, the potential existence of threshold(s) for reac-
tion time difference will also be explored attempting sev-
eral cutoffs and testing their relationship with the amount
of consumption of the various substances in univariate
analysis. In case of promising cutoff values, binomial and/
or ordinal multivariate logistic regression will be set to
evaluate the independent predictors of each cutoff value
of reaction time difference.

Standard procedures for model building and subse-
quent validity assessment will be adopted for both linear
(transformation, if needed, of the dependent variable,
stepwise forward based upon clinical relevance, univari-
ate p < 0.10 and R2 or >20% OR change, interaction -
especially among various types of consumption - and
higher power terms evaluation, multicollinearity and
influential observation/residuals analysis - studentized,
Cook's D influence, Hat diagonal matrix, Welsh distance,
etc.) and logistic regression (in addition to the above -
opportunely revised for logistic models - Hosmer-Leme-
show test for the goodness of fit, area under the Roc
curve for the predictive power). In the linear regression
for the secondary outcome only, the non-linear effect of
covariates will be modeled using a restrictive cubic-spline
function and its significance and will be assessed by the
Wald's chi-square test. Interaction among variables will
be checked using the same lines. Model fit will be consid-
ered as significantly improved for the latter on the basis
of the Akaike Information Criterion (AIC) applied back-
wards for each model (i.e. starting from a model with all
relevant variables, eliminating those that were not signifi-
cant), at a significance level of 0.10.

A two-tailed p-value of 0.05 will be considered signifi-
cant for all analyses, which will be carried out using
STATA statistical software, version 10.0 (Stata Corp.,
College Station, TX, 2007).

Discussion
The TEND by Night project is a large, multi-centric Euro-
pean survey that has been primarily designed to evaluate
the association between alcohol and psychoactive sub-
stance consumption and driving ability in young people.

The project methodology should provide some relevant
advantages over more traditional survey systems. On one
side, most of the studies that have examined the patterns
of consumption of alcohol and drugs in recreational
places or in social settings used only self-reported mea-
surements [39-42]. On the other side, some recent studies
have evaluated the effective consumption of drugs and
alcohol using biological measures at the entrance and exit
of recreational sites, but they were performed only in very
specific settings [27,43,44]. Our procedures combine self-
reported alcohol and drugs use with the results of biolog-
ical samples, minimizing the potential for recall bias. In
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addition, the portal survey technique performs a tempo-
ral evaluation of substance use and provides pre- and
post-assessment of consumption, assuring the most reli-
able measure of substance effects.

As mentioned, two naturalistic studies have prospec-
tively evaluated the potential relationship between alco-
hol and other psychoactive substances consumption with
driving impairment indicators in recreational places
[22,23]. These two studies, however, were focused on one
psychoactive substance only and on relatively small sam-
ples. The TEND by Night is the first large-scale study on
the topic and, to our knowledge, it is the first study in
which a portal survey technique is applied both to several
substances consumption and a driving performance indi-
cator. The inclusion of the reaction time measurement
allows the estimation of the co-occurrence of substances
related harm and it substantiates the need for preventive
interventions in high-risk settings to decrease the likeli-
hood of co-occurring hazards such as driving under alco-
hol or drug influence.

The study has some limitations that must be men-
tioned. First, the voluntary recruitment of the partici-
pants and the opportunistic selection of the recreational
venues could introduce an important selection bias, lim-
iting the representativeness of the sample and the gener-
alization of the final results on the prevalence of alcohol
and drug consumption. However, such an issue does not
impair in any way the main outcomes of the study, which
is the relationship between consumption and driving abil-
ity. Second, the findings from a driving simulation do not
perfectly correspond to on-road circumstances, and our
results may not be perfectly applied towards on-road cir-
cumstances. However, in direct comparison studies, sim-
ulator results correlated well with real driving
performances [45,46]. Finally, as regards the study instru-
ments, while the measurement of alcohol allows the
determination of an exact quantification, the measure-
ment of drugs is exclusively dichotomic (presence/
absence).

Conclusions
Although the role of psychoactive substances in impair-
ing driving ability is documented, the precise relationship
between consumption and degree of driving impairment
is not fully ascertained for several substances. The TEND
by Night project has been designed to meet this challenge
adopting an up-to-date methodology on a large sample of
young individuals from recreational or social sites in five
European countries.

Additional material

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
All the authors contributed to the conception, design and are currently carry-
ing out the TEND by Night study. RS, SCP and LM wrote the present manu-
script. All authors read and approved the final manuscript.

Acknowledgements
The TEND by Night study is supported by Public Health Executive Agency - 
European Commission, Grant n. 2007326.
The authors gratefully acknowledge the members of the TEND Group for their 
fundamental contribution. The TEND Group includes: B Alamar, F Alonso, C Cal-
atayud, F Carena, S Chiadò Piat, T Chiapusso, A Druart, MT Duce, C Esteban, C 
Izzicupo, Ag Kalitowicz, An Kalitowicz, M Kedzia, G Manassero, E Pignata, R 
Papalia, I Pudule, L Sànchez, R Siliquini, V Siliquini, R Sroka, D Vankov, S Vanzino, 
A Villerusa.
In addition, the authors thank the young drivers who participated in this study 
and the students of the University of Torino for helping during the training ses-
sion of the survey staff.

Author Details
1Department of Public Health, University of Torino, Torino, Italy, 2INTRAS, 
Universitat de València-UVEG, Valencia, Spain, 3Responsible Young Drivers, 
Brussels, Belgium, 4Prezes Fundacji "Kierowca Bezpieczny", Warsaw, Poland, 
5CONSEPI S.p.A., Susa (TO), Italy, 6S&T soc. coop., Torino, Italy, 7Open Youth, 
Sofia, Bulgaria, 8Dep. of Public health and epidemiology, Riga Stradins 
University, Riga, Latvia and 9Section of Epidemiology and Public Health, 
University of Chieti, Chieti, Italy

References
1. Berg HY: Reducing crashes and injuries among young drivers: what 

kind of prevention should we be focusing on?  Inj Prev 2006, 12(Suppl 
1):15-18.

2. Ivers RQ, Blows SJ, Stevenson MR, Norton RN, Williamson A, Eisenbruch M, 
Woodward M, Lam L, Palamara P, Wang J: A cohort study of 20,822 
young drivers: the DRIVE study methods and population.  Inj Prev 2006, 
12:385-389.

3. Ferguson SA, Teoh ER, McCartt AT: Progress in teenage crash risk during 
the last decade.  J Safety Res 2007, 38:137-145.

4. WHO Youth and Road Safety in Europe 2007   [http://www.euro.who.int/
Document/E90142.pdf]

5. Traffic Basic Facts 2007   [http://www-nrd.nhtsa.dot.gov/Pubs/
810993.pdf]

6. Kelly E, Darke S, Ross J: A review of drug use and driving: epidemiology, 
impairment, risk factors and risk perceptions.  Drug Alcohol Rev 2004, 
23:319-344.

7. Movig KL, Mathijssen MP, Nagel PH, van Egmond T, de Gier JJ, Leufkens 
HG, Egberts AC: Psychoactive substance use and the risk of motor 
vehicle accidents.  Accid Anal Prev 2004, 36:631-636.

8. Hausken AM, Skurtveit S, Christophersen AS: Mortality among subjects 
previously apprehended for driving under the influence of traffic-
hazardous medicinal drugs.  Drug Alcohol Depend 2005, 79:423-429.

9. Mann RE, Adlaf E, Zhao J, Stoduto G, Ialomiteanu A, Smart RG, Asbridge M: 
Cannabis use and self-reported collisions in a representative sample of 
adult drivers.  J Safety Res 2007, 38:669-674.

10. Marczinski CA, Harrison EL, Fillmore MT: Effects of alcohol on simulated 
driving and perceived driving impairment in binge drinkers.  Alcohol 
Clin Exp Res 2008, 32:1329-1337.

11. Ricci G, Majori S, Mantovani W, Zappaterra A, Rocca G, Buonocore F: 
Prevalence of alcohol and drugs in urine of patients involved in road 
accidents.  J Prev Med Hyg 2008, 49:89-95.

12. Santamariña-Rubio E, Pérez K, Ricart I, Rodríguez-Sanz M, Rodríguez-
Martos A, Brugal MT, Borrell C, Ariza C, Díez E, Beneyto VM, Nebot M, 

Additional file 1 Funding proof.
Additional file 2 Internal Central Ethics Committee approval proof.

Additional file 3 Central Ethics Committee of the Catholic University 
of the Sacred Heart in Rome approval proof.

Received: 15 January 2010 Accepted: 26 April 2010 
Published: 26 April 2010
This article is available from: http://www.biomedcentral.com/1471-2458/10/205© 2010 Siliquini et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.BMC Public Health 2010, 10:205

http://www.biomedcentral.com/content/supplementary/1471-2458-10-205-S1.PDF
http://www.biomedcentral.com/content/supplementary/1471-2458-10-205-S2.PDF
http://www.biomedcentral.com/content/supplementary/1471-2458-10-205-S3.PDF
http://www.biomedcentral.com/1471-2458/10/205
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16461414
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17170187
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17478184
http://www.euro.who.int/Document/E90142.pdf
http://www.euro.who.int/Document/E90142.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/810993.pdf
http://www-nrd.nhtsa.dot.gov/Pubs/810993.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15370012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15094417
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16102382
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18054598
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18540907
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18847183


Siliquini et al. BMC Public Health 2010, 10:205
http://www.biomedcentral.com/1471-2458/10/205

Page 6 of 6
Ramos P, Suelves JM: Substance use among road traffic casualties 
admitted to emergency departments.  Inj Prev 2009, 15:87-94.

13. Vitale S, Mheen D van de: Illicit drug use and injuries: A review of 
emergency room studies.  Drug Alcohol Depend 2006, 82:1-9.

14. Mura P, Chatelain C, Dumestre V, Gaulier JM, Ghysel MH, Lacroix C, 
Kergueris MF, Lhermitte M, Moulsma M, Pépin G, Vincent F, Kintz P: Use of 
drugs of abuse in less than 30-year-old drivers killed in a road crash in 
France: a spectacular increase for cannabis, cocaine and 
amphetamines.  Forensic Sci Int 2006, 160:168-172.

15. Peck RC, Gebers MA, Voas RB, Romano E: The relationship between 
blood alcohol concentration (BAC), age, and crash risk.  J Safety Res 
2008, 39:311-319.

16. Biecheler MB, Peytavin JF, Sam Group, Facy F, Martineau H: SAM survey 
on "drugs and fatal accidents": search of substances consumed and 
comparison between drivers involved under the influence of alcohol 
or cannabis.  Traffic Inj Prev 2008, 9:11-21.

17. Silber BY, Papafotiou K, Croft RJ, Ogden E, Swann P, Stough C: The effects 
of dexamphetamine on simulated driving performance.  
Psychopharmacology 2005, 179:536-543.

18. Kuypers KP, Samyn N, Ramaekers JG: MDMA and alcohol effects, 
combined and alone, on objective and subjective measures of actual 
driving performance and psychomotor function.  Psychopharmacology 
2006, 187:467-475.

19. Ramaekers JG, Kuypers KP, Samyn N: Stimulant effects of 3,4-
methylenedioxymethamphetamine (MDMA) 75 mg and 
methylphenidate 20 mg on actual driving during intoxication and 
withdrawal.  Addiction 2006, 101:1614-1621.

20. Rupp TL, Acebo C, Seifer R, Carskadon MA: Effects of a moderate evening 
alcohol dose. II: performance.  Alcohol Clin Exp Res 2007, 31:1365-71.

21. Barquín J, Luna Jde D, Hernández AF: A controlled study of the time-
course of breath alcohol concentration after moderate ingestion of 
ethanol following a social drinking session.  Forensic Sci Int 2008, 
177:140-145.

22. Brookhuis KA, de Waard D, Samyn N: Effects of MDMA (ecstasy), and 
multiple drugs use on (simulated) driving performance and traffic 
safety.  Psychopharmacology 2004, 173:440-445.

23. Trerotoli P, Soldano S, Serio G, Moretti L: Drinking habits and 
performance in an attention test in young people frequenting 
discotheques.  Ann Ig 2005, 17:47-55.

24. Schlesselmann JJ: Case-control studies: design, conduct, analysis New York: 
Oxford University Press; 1982. 

25. TenD by Night website   [http://www.tendbynight.com/]
26. Lange JE, Lauer EM, Voas RB: A survey of the San Diego-Tijuana cross-

border binging. Methods and analysis.  Eval Rev 1999, 23:378-398.
27. Voas RB, Furr-Holden D, Lauer E, Bright K, Johnson MB, Miller B: Portal 

surveys of time-out drinking locations: a tool for studying binge 
drinking and AOD use.  Eval Rev 2006, 30:44-65.

28. Furr-Holden D, Voas RB, Kelley-Baker T, Miller B: Drug and alcohol-
impaired driving among electronic music dance event attendees.  
Drug Alcohol Depend 2006, 85:83-86.

29. European Commission Ethical Code   [http://ec.europa.eu/research/
science-society/index.cfm?fuseaction=public.topic&id=73&lang=1]

30. Jefford M, Moore R: Improvement of informed consent and the quality 
of consent documents.  Lancet Oncol 2008, 9:485-493.

31. Meng KH: 'Informed consent' in public health activities: based on the 
universal declaration on bioethics and human rights, UNESCO.  J Prev 
Med Public health 2008, 41:339-344.

32. Latimer WW, O'Brien MS, McDouall J, Toussova O, Floyd LJ, Vazquez M: 
Screening for "Substance Abuse" Among School-Based Youth in 
Mexico Using the Problem Oriented Screening Instrument (POSIT) for 
Teenagers.  Subst Use Misuse 2004, 39:307-329.

33. Nemes S, Rao PA, Zeiler C, Munly K, Holtz KD, Hoffman J: Computerized 
Screening of Substance Abuse Problems in a Primary Care Setting: 
Older vs. Younger Adults.  Am J Drug Alcohol Abuse 2004, 30:627-642.

34. Galanti MR, Siliquini R, Cuomo L, Melero JC, Panella M, Faggiano F: The EU-
DAP Study Group: Testing anonymous link procedures for follow-up of 
adolescents in a school-based trial: the EU-DAP pilot study.  Prev Med 
2007, 44:174-177.

35. Alcohol Test website   [http://www.drager.ru/ST/internet/pdf/Master/En/
gt/Alcodrug/9044871_Alcotest6510_e.pdf]

36. Oral Fluid Drug Screen Device website   [http://www.alcopro.com/
mm5/

merchant.mvc?Screen=PROD&Store_Code=A&Product_Code=823B&Cat
egory_Code=SALIVA-DRUG-TEST]

37. Wong R: The Current Status of Drug Testing in the US Workforce.  
American Clinical Laboratory 2002, 21:21-23.

38. Driving Simulator website   [http://www.simucar.com/en/simulators/
SimuNomad_3ecrans.html]

39. Chinet L, Stéphan P, Zobel F, Halfon O: Party drug use in techno nights: a 
field survey among French-speaking Swiss attendees.  Pharmacol 
Biochem Behav 2007, 86:284-289.

40. Ramo DE, Grov C, Delucchi K, Kelly BC, Parsons JT: Typology of club drug 
use among young adults recruited using time-space sampling.  Drug 
Alcohol Depend 2010, 107:119-127.

41. Parsons JT, Grov C, Kelly BC: Club drug use and dependence among 
young adults recruited through time-space sampling.  Public Health Rep 
2009, 124:246-254.

42. Grov C, Bux D Jr, Parsons JT, Morgenstern J: Recruiting hard-to-reach 
drug-using men who have sex with men into an intervention study: 
lessons learned and implications for applied research.  Subst Use Misuse 
2009, 44:1855-1871.

43. Johnson MB, Voas RA, Miller BA, Holder HD: Predicting drug use at 
electronic music dance events: self-reports and biological 
measurement.  Eval Rev 2009, 33:211-225.

44. Miller BA, Furr-Holden D, Johnson MB, Holder H, Voas R, Keagy C: 
Biological markers of drug use in the club setting.  J Stud Alcohol Drugs 
2009, 70:261-8.

45. Philip P, Taillard J, Klein E, Sagaspe P, Charles A, Davies WL, Guilleminault C, 
Bioulac B: Effect of fatigue on performance measured by a driving 
simulator in automobile drivers.  J Psychosom Res 2003, 55:197-200.

46. Philip P, Sagaspe P, Taillard J, Valtat C, Moore N, Akerstedt T, Charles A, 
Bioulac B: Fatigue, sleepiness, and performance in simulated versus real 
driving conditions.  Sleep 2005, 28:1511-1516.

Pre-publication history
The pre-publication history for this paper can be accessed here:
http://www.biomedcentral.com/1471-2458/10/205/prepub

doi: 10.1186/1471-2458-10-205
Cite this article as: Siliquini et al., A European study on alcohol and drug use 
among young drivers: the TEND by Night study design and methodology 
BMC Public Health 2010, 10:205

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19346420
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16183213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16229982
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18571573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18338290
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15614573
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16830130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17034441
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17550362
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18178047
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14714102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15869170
http://www.tendbynight.com/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10558392
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16394186
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16675160
http://ec.europa.eu/research/science-society/index.cfm?fuseaction=public.topic&id=73&lang=1
http://ec.europa.eu/research/science-society/index.cfm?fuseaction=public.topic&id=73&lang=1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18452859
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18827502
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15061563
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15540497
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16979751
http://www.drager.ru/ST/internet/pdf/Master/En/gt/Alcodrug/9044871_Alcotest6510_e.pdf
http://www.drager.ru/ST/internet/pdf/Master/En/gt/Alcodrug/9044871_Alcotest6510_e.pdf
http://www.alcopro.com/mm5/merchant.mvc?Screen=PROD&Store_Code=A&Product_Code=823B&Category_Code=SALIVA-DRUG-TEST
http://www.alcopro.com/mm5/merchant.mvc?Screen=PROD&Store_Code=A&Product_Code=823B&Category_Code=SALIVA-DRUG-TEST
http://www.alcopro.com/mm5/merchant.mvc?Screen=PROD&Store_Code=A&Product_Code=823B&Category_Code=SALIVA-DRUG-TEST
http://www.alcopro.com/mm5/merchant.mvc?Screen=PROD&Store_Code=A&Product_Code=823B&Category_Code=SALIVA-DRUG-TEST
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12038081
http://www.simucar.com/en/simulators/SimuNomad_3ecrans.html
http://www.simucar.com/en/simulators/SimuNomad_3ecrans.html
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16934861
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19939585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19320366
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=20001284
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19351889
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19261238
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12932791
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16408409
http://www.biomedcentral.com/1471-2458/10/205/prepub


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


