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Abstract

Background. The empirical evidence of effectiveness of many school-based programs against substance abuse is rather weak. The EU-Dap
study is a multicenter cluster randomized community trial (CRCT) designed to evaluate such a program. This paper presents study design and
baseline characteristics of the study population.

Methods. 170 schools from 9 centers from seven countries (Austria, Belgium, Germany, Greece, Italy, Spain, Sweden), stratified according
to average social status in the catchment area, were randomized to either three variants of the active intervention (basic curriculum, basic with
peer involvement, and basic with parent involvement) or to a control group. The program under evaluation is based on a comprehensive
social influence approach, and was delivered during the scholar year 2004–2005 to a population of 12- to 14-year-old students attending
junior high school. An anonymous questionnaire administered before and after the intervention was used to track behavioral and attitudinal
changes.

Results. All in all, we included in the study 143 schools and 7079 students, of which 3547 in the intervention groups and 3532 in the control
group. At baseline, 34.9% of students had smoked cigarettes, 24.7% had been drunk, and 8.9% had used cannabis at least once in life.

Discussion. EU-Dap is the first European multicenter randomized study to evaluate the effectiveness of a school program targeting tobacco,
alcohol and drug use. The baseline assessment showed high prevalence and wide geographical variations of substance use.
© 2006 Elsevier Inc. All rights reserved.
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Introduction

The uses of tobacco, alcohol, and illicit drugs share common
determinants, and show a similar potential to induce depen-
dence (McLelland et al., 2000). For this reason primary
prevention in the school setting is believed to be one of the
most appropriate strategies to tackle substance use (UNICRI,
2003).

However, the empirical evidence of effectiveness of school-
based programs against substance use is rather weak. A recent
Cochrane Review established that only programs enhancing
social skills have some chance of being effective (Faggiano
et al., 2005), a conclusion shared by other authors concerning
the use of illicit drugs and, partially, tobacco smoking and
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alcohol abuse (Tobler et al., 2000; Foxcroft et al., 2002).
However, most studies included in these reviews were con-
ducted in North America.

The EU-Dap (EUropean Drug addiction prevention) study
was designed in order to conduct a rigorous evaluation of an
innovative school-based curriculum for the prevention of
substance use in the European junior high school.

Methods

The Unplugged program

The EU-Dap school program (Unplugged) was based on a comprehensive
social influence approach (Tobler et al., 2000). It was designed by an expert
group to include the following components: social skills, personal skills,
knowledge and normative education. The core program consists of 12 1-h
sessions to be delivered weekly by class teachers who attended a 3-day training
course. It was conducted, during 2004–2005, in three formats: class curriculum
alone, class curriculum complemented with side activities involving peers, and
class curriculum complemented with activities involving parents. The program
targets both experimental and regular use of alcohol, tobacco and illicit drugs
(for details, see www.eudap.net).

Study design

A four-arm cluster randomized controlled trial where schools are randomly
assigned to the experimental arms, while students remain the units of analysis. In
the trial, the intervention groups will be compared with one “usual curriculum”
group (control).

Units and subjects

The study population consists of students 12 to 14 years of age, attending
junior high grades in the administrative areas of the participating centers. Criteria
for the selection of the age group were the usually low prevalence of substance
use and the feasibility of 2-year follow-up during compulsory school attendance.
Inclusion criteria for the schools were: presence of at least two classes in the
target grade; to be part of themainstreamnational educational system (schools for
students with special pedagogic needs and confessional schools were excluded);
consent to participate; not currently conducting structured interventions against
substance use. Exclusion criteria at the students' level were: own incapability to
participate in the survey and parents' refusal to allow participation.

Sample size

In a cluster randomized trial the sample size required under simple random
sampling must be increased by the inflation factor 1+(m−1) ρ, where m stands
for the average size of the cluster and ρ for the intraclass correlation coefficient
(ICC) (Murray et al., 2004). At the stage of the study design, values of ICC for
substance use between 0.015 and 0.060 were estimated from some recent school
surveys among children of comparable age in Sweden and Greece. In order to
assess the actual statistical power of the study, ICCs for main outcome variables
were also calculated from the baseline data. These ICCs for lifetime smoking,
drunkenness episodes and cannabis use were 0.080, 0.056 and 0.030
respectively, whereas corresponding coefficients for the past 30 days behaviors
where 0.039, 0.015 and 0.003.

With a ratio intervention:controls of 3:2, assuming a relative risk of 0.75,
significance level α=0.05 power 0.80, 10% incidence in the control groups and
an average number of 20 students per class (m), a sample size of about 165
schools, 330 classes and 6600 students could allow for an inflation factor of
2.76, corresponding to an ICC of up to 0.092.

To compare instead one single intervention arm at the time against the control
(ratio 1:2), the total sample size required at the conditions above is 2670. This
indicates that a maximum ICC of 0.025 permits hypothesis testing at the above
significance level (without adjustment for multiple comparisons) and power.

Selection and randomization of schools

In order to achieve a balanced representation of social strata a complete list
of schools in each center's catchment area was obtained, and stratified into three
socio-economic strata, using the most reliable data available locally. All schools
were approached and surveyed for the presence of the inclusion criteria and
willingness to participate. At this stage, the study protocol was fully disclosed to
the school board, in order to facilitate the decision to participate. Among the
schools meeting the inclusion criteria, a random sample was drawn respecting
the socio-economic stratification. The initial size of this sample was of 15
schools for each center, except for the centers of Torino and Stockholm, that
aimed to recruit 30 schools each. Finally, the randomization of the schools to the
trial arms was carried out centrally (Turin, Italy). No replacement of schools was
allowed after randomization.

Outcome assessment

A baseline survey was conducted to measure the main confounding factors
and to be able to adjust the effect estimate for the initial prevalence of substance
use. A self-completed questionnaire was administered in the classroom during
the first month of the school year 2004–2005. Questions covered own lifetime
and past 30 days use of cigarettes, cannabis and other drugs as well as frequency
of alcohol drinking and episodes of drunkenness. Knowledge and opinions
about substances, and social and personal skills were also investigated. Most
questions in the instrument were derived or adapted from the EDDRA data bank
(http://eddra.emcdda.eu.org).

Confidentiality

In order to preserve a rigorously anonymous management of the data, while
keeping the link between individual information collected on subsequent
surveys, the questionnaires were labeled with a 9-digit individual code generated
by the student. A pilot test of the questionnaire and of anonymous link
procedures was conducted in four centers before the study start (Galanti et al.,
this issue).

Ethical aspects

A general policy on informed consent was not adopted. Each center followed
the practice required locally in order to obtain permission from the
corresponding Ethical Boards.

Analysis

We conducted a descriptive analysis of the baseline prevalence of selected
characteristics across study arm and centers. To test for differences in
prevalence, Chi-squared tests were performed with Bonferroni adjustments
because of the multiple comparisons (Westfall and Wolfinger, 1997).

Results

A total of 170 schools in nine centers from seven countries
(Austria, Belgium, Germany, Greece, Italy, Spain, Sweden)
initially agreed to participate in the study (Fig. 1) and were then
randomized. Twenty-seven schools (15.9%) dropped out
following the assignment to a study arm.

The rate of withdrawal from the study varied across study
arms, being higher for the intervention arms (23.5%) compared
to controls (4.4%). The schools that dropped out from the
intervention arms mostly did so after the teachers' training. An
in depth analysis of dropout schools by center did not reveal any
pattern of non-participation according to socio-economic status
of the school.
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Thus, 143 schools and 345 classes (an average of 2.4 per
school) were actually included in the study. The number of
schools varied between centers (range 10–28 mean=15.9), as
did the number of classes (range 23–78 mean=38.3). Of
7409 eligible students, 7079 (95.7%) participated in the
baseline survey in September–October 2004, while 196
students were not eligible because of incapability or lack of
parental consent (2.6%) (Fig. 1 and Table 1). There were no
significant differences between centers in eligibility nor parti-
cipation rates.

The age of the students varied between centers, because
different school grades were targeted for the intervention. Thus,
the median age was 12 years in 3 centers, 13 years in 3 centers
and 14 years in the remaining 3 centers. The only demographic
characteristic showing a different distribution between inter-
vention arms and controls at baseline was gender, as a lower

proportion of girls was enrolled in the peer intervention schools
compared to controls.

Table 2 shows the lifetime prevalence of cigarette smoking,
cannabis use, and drunkenness at baseline. Prevalence of
cannabis use was significantly lower in the intervention arms
taken together than among controls, while smoking prevalence
was lower in the parent arm compared to controls.

The differences in prevalence between intervention and
control groups were most conspicuous in two of the participat-
ing centers (Turin and Bilbao). However, differences in the
prevalences between arms were apparent in each center, without
any definite pattern (data not shown).

Discussion

The EU-Dap study is a large European community trial
aiming to evaluate the effectiveness of a school-based
prevention program for substance use. It mobilized resources
from 9 regional centers in 7 countries, and involved more than
7000 adolescents.

During the recruitment of the study population, a five-fold
drop out rate was observed in the intervention arms compared
to controls. This was unexpected, because other studies have
found opposite patterns (Schofield et al., 2003, Crone et al.,
2003), if any. Since all of the intervention schools that dropped
out from the study did so during, or just after, the teachers'
training course, the most likely explanation is that there was an
initial underestimation of the intervention commitment among
some teachers, followed by a more realistic appraisal. This
process of self-selection is not likely to be the cause of the

Table 1
Characteristics at the baseline survey of the study participants, by study arm

Baseline characteristics Study arm Total
(n=7079)

Basic (n=1190) Parents (n=1164) Peers (n=1193) Pooled interventions (n=3547) Control (n=3532)

% % % % % N %

Gender
Boys 51.3 49.0 57.0 52.5 51.5 3679 52.0

p-Value vs. control a 1.000 0.415 0.003 0.402
Girls 47.2 49.7 41.2 46.0 46.9 3289 46.5
Missing data 1.4 1.3 1.8 1.5 1.6 111 1.6

Age b (years)
12 34.8 22.0 22.1 25.6 28.8 1924 27.2
13 39.9 40.1 39.4 38.5 31.4 2474 34.9
14 25.3 37.8 38.5 35.9 39.8 2681 37.9

Center (student's age)
Italy/Torino (14 years) 18.9 21.6 18.9 19.8 27.1 1660 23.4
Spain/Bilbao (14 years) 2.4 5.3 8.8 5.5 6.6 429 6.1
Italy/Novara (14 years) 4.0 10.9 10.8 10.6 6.1 592 8.4
Germany/Kiel (13 years) 9.8 11.2 17.1 11.0 9.0 709 10.0
Sweden/Stockholm (13 years) 19.2 18.0 11.6 16.3 12.9 1033 14.6
Italy/L'Aquila (13 years) 10.8 10.9 10.7 11.2 9.5 732 10.3
Belgium/Gent (12 years) 11.3 4.6 8.7 8.9 15.3 858 12.1
Greece/Thessaloniki (12 years) 10.3 12.6 9.6 8.2 6.4 516 7.3

EU-Dap Study, year 2004.
a p-Value for the Chi-squared test between each study arm and controls; Bonferroni adjustments are used for the tests involving individual intervention arms.
b Median age of the class.

Fig. 1. Flow chart of the enrolment of schools and students. EU-Dap Study, year
2004.
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imbalance observed across arms in the baseline prevalence,
since the drop out rates among intervention groups were similar
across centers, whereas the imbalance was noticed only in two
centers. Furthermore, if the schools withdrawal were to cause
the prevalence imbalance, this would imply that schools with
higher prevalence of problem behaviors and substance use
refused to continue cooperation when assigned to active
intervention rather than serving as controls. This eventuality
seems counter-intuitive, and is not supported by any evidence of
selection according to social stratification. Therefore, chance
appears to be a more likely explanation. The occurrence of this
imbalance underlines the importance of collecting baseline data
in community experimental studies, to account for when
analyzing intervention effects. A further strength of the EU-
Dap study is the large sample size, which provides adequate
power for all outcomes in analyses of pooled intervention arms.
The power of the study was estimated by using intra-class
correlation coefficients calculated from previous European
surveys, and was substantially confirmed by the estimations
performed on baseline data of the EU-Dap study itself.

Substance abuse, including tobacco and alcohol use, is
actually the predominant health problem in developed coun-
tries, accounting for 20% of all deaths and 22% of potential
years of life lost (Single et al., 2000). Primary prevention is
probably the most efficient way of tackling this problem but
more robust evidence needs to be gathered. In order to meet this
challenge, the EU-Dap study presents some unique features.
First, it is an experimental study with a large sample size,
providing higher power than previous studies for detecting even
small effects. Furthermore, the involvement of seven different
countries can handle the “context shift” from the original USA-
conceived skills program.

Acknowledgments

We thank Luca Cuomo, Samuela Bighiani, Alessandro
Lanszveert, Paride Angius, Maria Staniscia and Laura Vitale for

coordinating the data collection in the Italian centers. Luca
Cuomo did the data analysis.

References

Crone, M.R., Reijneveld, S.A., Willemsen, M.C., van Leerdam, F.J., Spruijt,
R.D., Sing, R.A., 2003. Prevention of smoking in adolescents with lower
education: a school based intervention study. J. Epidemiol. Commun. Health
57, 675–680.

Faggiano F., Vigna-Taglianti F.D., Versino E., Zambon A., Borraccino A.,
Lemma P. School-based prevention for illicit drugs' use. The Cochrane
Database Syst. Rev. (2) (Art. No.: CD003020.pub2. doi: 10.1002/14651858
CD003020.pub2).

Foxcroft, D.R., Ireland, D., Lowe, G., Breen, R., 2002. Primary prevention for
alcohol misuse in young people. Cochrane Database Syst. Rev. (3) (Art. No.:
CD003024. doi: 10.1002/14651858.CD003024).

Galanti, M.R., Siliquini, R., Cuomo, L., Melero, J.C., Perez, T., Panella, M,
Faggiano, F. and the EU-Dap study group, this issue. Testing anonymous
link procedures for follow-up of adolescents in a school-based trial: the
EU-Dap pilot study. Contemporary publication. doi:10.1016/j.ypmed.
2006.07.019.

McLelland, T., Lewis, D.C., O'Brien, C.P., Kleber, H.D., 2000. Drug
dependence, a chronic medical disease: implications for treatment, insurance
and outcome evaluation. JAMA 284, 1689–1695.

Murray, D.M., Varnell, S.P., Blitstein, J.L., 2004. Design and analysis of Group-
randomized trials: a review of recent methodological developments. Am. J.
Public Health 94, 423–432.

Schofield, M.J., Lynagh, M., Mishra, G., 2003. Evaluation of a Health
Promoting Schools program to reduce smoking in Australian secondary
schools. Health Educ. Res. 18, 678–692.

Single, E., Rehm, J., Robson, L., Van Truong, M., 2000. The relative risks
and etiologic fractions of different causes of death and disease attri-
butable to alcohol, tobacco and illicit drug use in Canada. CMAJ 162,
1669–1675.

Tobler, N.S., Roona, M.R., Ochshorn, P.M., Diana, G., Streke, A.V., Stackpole,
K.M., 2000. School-based adolescent drug prevention programmes: 1998
meta-analysis. J. Prim. Prev. 20, 275–336.

UNICRI, 2003. School-Based Drug Education: a guide for practitioners and the
wider community. United Nations Office for Drug Control and Crime
Prevention.

Westfall, P.H., Wolfinger, R.D., 1997. Multiple tests with discrete distributions.
Am. Stat. 51, 3–8.

Table 2
Lifetime prevalence of tobacco smoking, cannabis use and drunkenness at the baseline survey, by study arm

Study arm Total
(n=7079)

Basic (n=1190) Parents (n=1164) Peers (n=1193) Pooled interventions (n=3547) Control (n=3532)

% % % % % N %

Smoking 34.4 31.8 35.4 33.9 35.9 2469 34.9
p-Value vs. control a 1.00 0.032 1.00 0.072

Been drunk 21.6 22.9 25.8 23.5 24.7 1704 24.1
p-Value vs. controla 0.09 0.68 1.00 0.23

Used cannabis 7.7 7.0 8.1 7.6 8.9 583 8.2
p-Value vs. controla 0.65 0.12 1.00 0.046

EU-Dap Study, year 2004.
a p-Value for the Chi-squared test between each study arm and controls; Bonferroni adjustments are used for the tests involving individual intervention arms.
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